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3   ( )   

   
  

C1 C2 C3 C4 C5 C6 C7 C8 C9 RI 

RC1 
RE11 667/2  6/667 1/167 7/833 8/167 7/333 6/000 2/167 6/667 1/632 

RE12 3/000 5/667 1/500 8/167 4/667 9/000 8/833 3/667 7/333 1/435 

RC2 

RE21 5/000 6/667 0/833 8/500 4/667 7/333 6/667 4/000 5/333 1/490 

RE22 1/167 3/000 3/000 4/000 5/000 7/000 8/500 3/333 5/667 1/211 

RE23 6/667 3/000 1/000 4/667 2/667 9/000 8/833 4/000 6/667 1/324 

RE24 5/333 1/667 1/333 3/333 3/333 8/500 8/833 5/333 8/667 1/279 

RC3 

RE31 6/667 7/000 1/000 7/000 7/000 4/667 1/500 3/333 7/000 2/131 

RE32 5/000 5/667 1/000 8/000 8/167 5/667 3/333 2/000 3/000 1/734 

RE33 5/000 3/333 1/167 3/333 3/000 8/833 8/667 3/333 5/333 1/269 

RE34 5/000 5/000 1/500 8/333 7/333 5/000 3/667 3/667 0/833 1/402 

RE35 1/500 7/833 3/000 8/000 6/667 6/333 5/333 4/667 5/333 1/495 

RE36 2/667 3/000 1/000 4/333 3/667 8/833 8/667 2/667 1/000 0/933 

RE37 3/333 6/000 1/500 8/833 6/667 5/000 7/000 5/333 1/000 1/226 

RE38 2/333 5/667 0/667 6/000 7/833 5/667 7/000 3/667 5/667 1/369 

RC4 

RE41 4/667 6/667 3/333 6/667 7/833 6/333 7/000 3/000 8/667 1/996 

RE42 5/667 7/667 4/000 6/000 7/833 7/333 8/000 4/333 9/167 1/990 

RE43 5/333 7/833 3/333 7/000 9/167 9/167 6/667 3/000 5/333 1/891 

RE44 1/333 9/000 2/000 7/833 9/500 8/500 8/667 2/333 4/667 1/432 

RC5 

RE51 5/000 9/500 2/667 9/333 9/000 5/000 7/000 3/333 9/667 2/181 

RE52 5/333 8/333 3/333 8/000 8/833 6/667 7/667 2/167 9/833 2/212 

RE53 7/333 8/167 4/333 8/500 9/667 7/667 6/667 1/833 9/833 2/463 

RE54 3/000 3/333 5/667 3/333 1/000 8/000 9/167 3/333 3/333 1/142 

RC6 

RE61 0/500 7/000 8/500 2/000 0/667 2/000 6/667 0/667 1/167 1/065 

RE62 1/500 6/667 7/667 2/000 3/333 2/000 4/333 3/000 8/833 1/820 

RE63 1/167 7/000 9/000 3/000 1/333 0/833 2/167 2/333 8/667 2/001 

RE64 1/333 7/833 4/667 5/333 1/000 0/500 1/833 3/667 3/000 1/721 

RE65 1/333 8/000 6/333 3/333 0/833 1/833 4/000 2/667 0/833 1/150 

RC7 

RE71 3/333 7/000 6/667 5/333 1/167 0/833 2/333 1/167 5/333 2/359 

RE72 1/000 7/667 6/667 3/333 3/000 2/167 1/000 2/000 0/833 1/457 

RE73 1/167 8/000 7/667 3/000 3/333 2/167 2/000 2/667 1/000 1/433 

RE74 1/500 8/833 5/333 1/333 1/167 2/000 4/000 1/667 0/667 1/143 

RC8 
RE81 2/667 8/333 8/833 2/667 1/000 5/667 4/667 2/000 9/500 1/688 

RE82 1/667 9/000 8/833 3/333 1/000 6/333 4/667 3/667 1/333 1/115 

RC9 
RE91 7/000 7/667 8/333 6/333 5/000 0/833 3/333 2/667 4/667 2/891 

RE92 3/333 8/333 6/667 3/333 3/333 4/333 6/000 5/667 9/167 1/797 

RC10 

RC101 3/000 7/000 5/667 3/333 3/000 7/333 6/667 8/667 5/000 1/377 

RC102 0/833 6/000 5/333 3/000 1/000 8/500 8/167 8/833 2/667 0/834 

RC103 3/333 3/333 5/333 1/000 1/167 8/500 7/000 9/000 7/000 1/111 
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 4   

  

   

) S1( 
)S2(  )S3(  

) S4(  
)S5(  )S6(  

RC1 
RE 11 1/594 1/640 1/561 1/644 2/032 1/632 

RE 12 1/512 1/538 1/493 1/447 1/655 1/435 

RC2 

RE 21 1/737 1/822 1/648 2/169 1/564 1/490 

RE 22 1/109 1/140 0/952 0/730 1/224 1/211 

RE 23 0/530 1/244 0/388 0/525 1/543 1/324 

RE 24 0/433 1/101 0/332 0/390 1/304 1/279 

RC3 

RE 31 2/468 2/506 2/580 2/278 2/562 2/131 

RE 32 2/402 1/956 1/822 1/992 1/764 1/734 

RE 33 1/653 1/601 1/440 1/106 1/509 1/269 

RE 34 1/651 1/452 1/362 1/621 1/793 1/402 

RE 35 1/371 2/357 1/603 1/355 1/320 1/495 

RE 36 1/164 1/024 0/859 1/164 1/022 0/933 

RE 37 1/467 1/269 1/406 1/220 1/877 1/226 

RE 38 1/501 1/529 1/513 2/001 1/583 1/369 

RC4 

RE 41 2/456 2/621 2/472 1/807 2/159 1/996 

RE 42 2/266 2/128 2/430 2/172 2/048 1/990 

RE 43 1/973 2/175 2/213 1/788 1/744 1/891 

RE 44 1/819 1/691 1/784 2/172 1/490 1/432 

RC5 

RE 51 2/653 2/926 2/667 2/441 2/324 2/181 

RE 52 2/586 3/117 2/374 2/306 2/078 2/212 

RE 53 2/902 3/123 2/770 2/406 2/298 2/463 

RE 54 1/116 0/939 1/148 1/235 1/052 1/142 

RC6 

RE 61 1/088 0/970 1/340 2/299 1/356 1/065 

RE 62 1/299 1/226 1/226 1/288 2/108 1/820 

RE 63 1/302 1/360 1/753 1/285 2/160 2/001 

RE 64 2/870 1/565 2/743 2/501 1/933 1/721 

RE 65 2/372 1/461 1/385 2/093 1/335 1/150 

RC7 

RE 71 2/821 2/122 2/692 2/596 2/787 2/359 

RE 72 1/322 1/275 1/318 2/238 1/359 1/457 

RE 73 1/371 1/450 1/296 2/440 1/645 1/433 

RE 74 2/358 2/487 1/495 2/488 1/126 1/143 

RC8 
RE 81 2/872 2/502 2/650 1/350 1/849 1/688 

RE 82 2/150 1/393 2/760 1/509 1/092 1/115 

RC9 
RE 91 1/264 1/947 1/163 2/054 2/313 2/891 

RE 92 1/871 1/602 1/680 1/578 1/734 1/797 

RC10 
RE 101 1/228 1/080 1/298 1/238 1/448 1/377 

RE 102 0/818 0/795 1/049 0/837 0/975 0/834 

RE 103 0/639 0/872 0/992 1/078 1/142 1/111 
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5  ) 38   

 RE 11 RE 12 RE 21 RE 22 RE 23 RE 24 RE 31 RE 32 RE 33 RE 34 RE 35 RE 36 RE 37 
W 0/005 0/001 0/009 0/016 0/147 0/171 0/003 0/008 0/011 0/006 0/027 0/007 0/014 

q 0/05 0/05 0/04 0/04 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 

p 0/5 0/5 0/5 0/5 0/4 0/6 0/4 0/35 0/35 0/5 0/5 0/45 0/5 

 1 1 1 1 2 1/5 1 0/8 0/8 0/8 1 0/8 1 

 RE 38 RE 41 RE 42 RE 43 RE 44 RE 51 RE 52 RE 53 RE 54 RE 61 RE 62 RE 63 RE 64 

W 0/009 0/010 0/003 0/005 0/011 0/005 0/011 0/007 0/004 0/057 0/029 0/026 0/031 

q 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/15 0/02 0/3 0/05 0/1 0/3 

p 0/3 0/45 0/45 0/45 0/5 0/3 0/3 0/45 0/4 0/6 0/5 0/45 0/6 

 1 0/8 0/8 1 1 1 1 1 0/6 1/5 0/8 1/5 1 

 RE 65 RE 71 RE 72 RE 73 RE 74 RE 81 RE 82 RE 91 RE 92 RE 101 RE 102 RE 103 

W 0/041 0/006 0/027 0/031 0/065 0/040 0/071 0/056 0/002 0/005 0/006 0/020 

q 0/2 0/1 0/1 0/1 0/1 0/3 0/2 0/1 0/08 0/1 0/2 0/2 

p 0/5 0/4 0/4 0/5 0/5 0/5 0/5 0/5 0/15 0/4 0/5 0/5 

 1 1 1/5 1 1 1/5 1/5 2 2 1 0/9 0/8 
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S1 0 0/061 0/005 0/075 0/168 0/133 

S2 0/043 0 0/055 0/079 0/043 0/030 

S3 0/033 0/117 0 0/098 0/193 0/170 

S4 0/058 0/111 0/074 0 0/162 0/114 

S5 0/111 0/071 0/073 0/092 0 0/003 

S6 0/125 0/076 0/084 0/124 0/005 0 

 
8  

S S1 S2 S3 S4 S5 S6 

S1 1 0/571 0/881 0 0 0/299 

S2 0/818 1 0/850 0/068 0 0/842 

S3 0/839 0/359 1 0 0 0/241 

S4 0 0/431 0/807 1 0 0/537 

S5 0/700 0 0/705 0/660 1 0/938 

S6 0/639 0/449 0/757 0 0/868 1 

 
S     ) 8(   ) 9 10 (

  ( )S    938/024/0       .   

   )0,15- (0,38 .   

)11)  (T ( 9   

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
86

97
7.

13
94

.5
.2

.5
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

rm
r.

m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                            17 / 24

https://dorl.net/dor/20.1001.1.22286977.1394.5.2.5.8
https://ormr.modares.ac.ir/article-28-9070-en.html


   _______________________  52 1394 

114 

9  

T S1 S2 S3 S4 S5 S6 
S1 1 0 1 0 0 0 

S2 1 1 1 0 0 1 

S3 1 0 1 0 0 0 

S4 0 0 1 1 0 0 

S5 1 0 1 0 1 1 

S6 0 0 1 0 1 1 

 
   )   (  

    

  .3     

 

 

 

 

3    
 

          3 

       

    .  

    

  

6-    

       ) 

 (           

S2 S5 S4, S6 S1, S3

S2, S4, S5 S6 S1 S3

S2 S5 S4 S6 S1 S3

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
86

97
7.

13
94

.5
.2

.5
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

rm
r.

m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                            18 / 24

https://dorl.net/dor/20.1001.1.22286977.1394.5.2.5.8
https://ormr.modares.ac.ir/article-28-9070-en.html


    ...  ______________________    
 

 

115 

 .         

           

  .            .

    :1-   

            

     

 2-               

   3-    

    

    

4-   3       

   .     

     ( )        

    ( )      .  

          

        .

      .        

       

  

7-   
 

  

8-   
[1] Waters D., Highways A.; Supply chain risk management: Vulnerability and 

resilience in logistics; London; Philadelphia: Kogan Page Publishers, 2011.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
86

97
7.

13
94

.5
.2

.5
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

rm
r.

m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                            19 / 24

https://dorl.net/dor/20.1001.1.22286977.1394.5.2.5.8
https://ormr.modares.ac.ir/article-28-9070-en.html


   _______________________  52 1394 

116 

[2] Verma R., Pullman M. E.; "An analysis of the supplier selection process"; 

Omega, International Journal of Management Science, Vol. 26, No. 6, 1998, 

pp. 739–750. 
[3] Goffin K., Szwejczewski M., New C.; "Managing suppliers: when fewer can 

mean more"; Int. J. Phys. Distrib. Logist. Manag, Vol. 27, No. 7, 1997, pp. 

422–436. 
[4] Ghodsypour S. H., O’brien C.; "A decision support system for supplier 

selection using an integrated analytic hierarchy process and linear 

programming"; Int. J. Prod. Econ, Vol. 56-57, 1998, pp. 199–212. 
[5] Tracey M., Tan C. L.; "Empirical analysis of supplier selection and 

involvement, customer satisfaction, and firm performance"; Supply Chain 

Manag. An Int. J., Vol. 6, No. 4, 2001, pp. 174–188. 
[6] Feng D., Chen L., Jiang M.; "Vendor selection in supply chain system: An 

approach using fuzzy decision and AHP"; in Services Systems and Services 

Management, Proceedings of ICSSSM’05, International Conference, Vol. 1, 

2005, pp. 721–725. 
[7] Wang T. Y., Yang Y. H.; "A fuzzy model for supplier selection in quantity 

discount environments"; Expert Syst. Appl., Vol. 36, No. 10, 2009, pp. 12179–

12187. 

]8[    .   

    : ) :

      

21 1390. 

]9[            

       

( )        1388 . 

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
86

97
7.

13
94

.5
.2

.5
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

rm
r.

m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                            20 / 24

https://dorl.net/dor/20.1001.1.22286977.1394.5.2.5.8
https://ormr.modares.ac.ir/article-28-9070-en.html


    ...  ______________________    
 

 

117 

]10[ .   .  

      

1389. 

]11[         

      

  2 1391. 
[12] Schoenherr T., Rao Tummala V. M., Harrison T. P.; "Assessing supply chain 

risks with the analytic hierarchy process: Providing decision support for the 

offshoring decision by a US manufacturing company"; J. Purch. Supply 

Manag, Vol. 14, No. 2, Jun. 2008, pp. 100–111. 
[13] Levary R. R.; "Using the analytic hierarchy process to rank foreign suppliers based 

on supply risks"; Comput. Ind. Eng., Vol. 55, No. 2, Sep. 2008, pp. 535–542. 
[14] Kull T., Talluri S.; "A supply risk reduction model using integrated 

multicriteria decision making"; Eng. Manag. IEEE, Vol. 55, No. 3, 2008, pp. 

409–419. 
[15] Shemshadi A., Toreihi M., Shirazi H., Tarokh M. J.; "Supplier selection based 

on supplier risk: An ANP and fuzzy TOPSIS approach"; Journal of 

mathematics and computer science, Vol. 2, No.1, 2011, pp. 111-121. 

[16] Yongsheng L. I. U., Hui L. I. U.; "Research of the suppliers’ risk evaluation 

and prevention based on the type a cooperation relationship"; Int. Bus., Vol. 5, 

No. 1, 2012, pp. 107–112. 
[17] Lockamy A., McCormack K.; "Analyzing risks in supply networks to facilitate 

outsourcing decisions"; Int. J. Prod. Res., Vol. 48, No. 2, 2010, pp. 593–611. 
[18] Jung K., Lim Y., Oh J.; "A model for measuring supplier risk: Do operational 

capability indicators enhance the prediction accuracy of supplier risk?”; Br. J. 

Manag., Vol. 22, No. 4, 2011, pp. 609–627. 
[19] Curkovic S., Scannell T., Wagner B.; “Using FMEA for supply chain risk 

management”; Mod. Manag. Sci. Eng., Vol. 1, No. 2, 2013, p. 251. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
86

97
7.

13
94

.5
.2

.5
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

rm
r.

m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                            21 / 24

https://dorl.net/dor/20.1001.1.22286977.1394.5.2.5.8
https://ormr.modares.ac.ir/article-28-9070-en.html


   _______________________  52 1394 

118 

[20] Aghai S., Mollaverdi N., Sabbagh M. S.; “A fuzzy multi-objective 

programming model for supplier selection with volume discount and risk 

criteria"; Int. J. Adv. Manuf. Technol, 2014, pp. 1–10,. 
[21] Thun J. H., Hoenig D.; "An empirical analysis of supply chain risk 

management in the German automotive industry"; Production Economics, Vol. 

131, No. 1, 2011, pp. 242-249. 
[22] Craighead C. W., Blackhurst J., Rungtusanatham M. J., Handfield R. B.; "The 

severity of supply chain disruptions: Design Characteristics and Mitigation 

Capabilities"; Decision Sciences, Vol. 38, No. 1, 2007, pp. 131–156. 

[23] Norrman A., Jansson U.; "Ericsson’s proactive supply chain risk management 

approach after a serious sub-supplier accident"; International Journal of 

Physical Distribution & Logistics Management, Vol. 34, No. 5, 2004, pp. 434-

456. 
[24] Ritchie B., Brindley C.; "Disintermediation, disintegration and risk in the SME 

global supply chain"; Management Decision, Vol. 38, No. 8, 2000, pp. 575-

583. 
[25] Jia F., Rutherford C.; "Mitigation of supply chain relational risk caused by 

cultural differences between China and the West"; International Journal of 

Logistics Management, Vol. 21, No. 2, 2010, pp. 251-270. 
[26] Tuncel G., Alpan G.; "Risk assessment and management for supply chain 

networks: A case study"; Computers in Industry, Vol. 61, No. 3, 2010, pp. 

250-259. 
[27] Matook S., Lasch R., Tamaschke R.; "Supplier development with 

benchmarking as part of a comprehensive supplier risk management 

framework"; International Journal of Operations & Production Management, 

Vol. 29, No. 3, 2009, pp. 241-267. 
[28] Chapman C. B., Ward S. C.; "Project Risk Management: Processes, 

Techniques and Insights"; Second edition. UK: Chichester, John Wiley, 2003. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
86

97
7.

13
94

.5
.2

.5
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

rm
r.

m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                            22 / 24

https://dorl.net/dor/20.1001.1.22286977.1394.5.2.5.8
https://ormr.modares.ac.ir/article-28-9070-en.html


    ...  ______________________    
 

 

119 

[29] Pipattanapiwong J., "Development of multi-party risk and uncertainty 

management process for an infrastructure project"; Doctoral Dissertation, 

Kochi University of Technology, Japan, 2004. 
[30] McDermott R. E., Mikulak R. J., Beauregard M. R.; "The basics of FMEA"; 

New York: Quality Resources, 1996. 
[31] Klein J. H., Cork R. B.; "An approach to technical risk assessment"; 

International Journal of Project Management, Vol. 16, No. 6, 1998, pp. 

345-351. 
[32] Waterland L. R., Venkatesh, S., Unnasch S.; Safety and performance 

assessment of ethanol/diesel blends (E-Diesel); California, Cupertino, 2003. 
[33] Baccarini D., Archer R.; "The risk ranking of projects: A methodology"; 

International Journal of Project Management, Vol. 19, No. 3, 2001, pp. 139-145. 
[34] Pertmaster S.; "Pertmaster Project Risk v7.5: Tutorial, manual and help"; 

Available on: http://www.pertmaster.com, 2003. 
[35] Xu L., Liu G.; "The study of a method of regional environmental risk 

assessment"; Journal of Environmental Assessment, Vol. 90, No. 11, 2009, pp. 

3290-3296. 

]36[   "  "   1389. 

[37] Ishizaka A.; Multi-criteria decision analysis: Methods and software; John 

Wiley & Sons, 2013. 
[38] Zhang K., Shi Q.; "Safety evaluation in power supply enterprises using the 

ELECTRE III and TOPSIS methods"; In Intelligent Systems and Applications 

(ISA), 2nd International Workshop, 2010, pp. 1–4. 
[39] Roy B.; Multicriteria methodology for decision aiding; Kluwer Academic 

Publishers, Dordrecht, 1996. 
[40] Roy B.; "ELECTRE III: Un algorithme de classements fondé sur une 

représentation floue des préférences en présence de critères multiples"; Cah. du 

CERO, Vol. 20, No. 1, 1978, pp. 3–24. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
86

97
7.

13
94

.5
.2

.5
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

rm
r.

m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

                            23 / 24

https://dorl.net/dor/20.1001.1.22286977.1394.5.2.5.8
https://ormr.modares.ac.ir/article-28-9070-en.html


   _______________________  52 1394 

120 

[41] Hillson D.; "Using a risk breakdown structure in project management"; Journal 

of Facilities Management, Vol. 2, No. 1, 2003, pp. 85–97. 

[42] PMI (Project Management Institute); A guide to the Project Management Body of 

Knowledge (PMBOK Guide); Pennsylvania, USA: Newtown Square, 2008. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

22
86

97
7.

13
94

.5
.2

.5
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

rm
r.

m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

7-
17

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            24 / 24

https://dorl.net/dor/20.1001.1.22286977.1394.5.2.5.8
https://ormr.modares.ac.ir/article-28-9070-en.html
http://www.tcpdf.org

