Journal of Quality Engineering and Management

4

WWW.pqprc.ir

J. Qual. Eng. Manag. Vol. 15, No. 1 (2025) 67—-82.

Proposing a Conceptual Model for Influential Factors in
Determining the Aggregation Coefficient in Production

Planning Using Fuzzy Interpretive Structural Modeling

Mazdak Khodadadi Karimvand!*~', Hadi Shirouyehzad*"=", Farhad Hosseinzadeh Lotfi2

! Depatrtment of Industrial Engineering, Na.C., Branch, Islamic Azad University, Najafabad, Iran; mazdak khodadadi@sin.iaun.ac.ir;
hadi.shirouyehzad@iau.ac.ir.
2 Department of Mathematics, Science and Research Branch, Islamic Azad University, Tehran, Iran; hosseinzadeh_lotfi@yahoo.com.

Citation:
Received: 09 August 2024 Khodadadi Karimvand, M., Shirouyehzad, H., & Hosseinzadeh Lotfi, F.
Revised: 27 October 2024 (2025). Proposing a conceptual model for influential factors in
Accepted: 04 December 2024 determining aggregation coefficient in production planning using fuzzy
interpretive structural modeling. Jourmal of Quality Engineering and Management,
15(1), 67-82.
Abstract

Purpose: Given that determining the aggregate coefficient is a key constraint in Aggregate Production Planning
(APP), this study secks to identify the factors influencing this coefficient and to analyze them using Fuzzy
Interpretive Structural Modeling (FISM) to explore their interrelationships.

Methodology: After identifying the key factors influencing the aggregate coefficient, an Interpretive Structural
Modeling (ISM) questionnaire was distributed among experts, and the responses were aggregated. Subsequently,
the FISM steps were cartied out. Finally, an interaction network was constructed, and an analysis was performed to
evaluate the degree of dependence and driving power among the identified factors.

Findings: The developed interpretive structural model comprised 11 hierarchical levels. The fuzzy analysis of
dependence and driving power indicated that none of the factors were categorized as autonomous, reflecting a
strong degree of interconnection among the variables within the model.

Originality/Value: Production planning for multiple products utilizing shared resources is a complex challenge.
Thus, analyzing the variables that influence the determination of the aggregate coefficient in production planning
provides valuable insights, facilitating informed decision-making, particularly in optimizing resource allocation to
achieve an optimal production level.
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2 Engineer to Order (ETO) 5 Aggregate Production Planning (APP)
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Table 1- Definition of verbal variables [38].
Code Verbal Variable Fuzzy Triangular Number

0 Very weak (0,0,0.25)

1 Weak (0,0.25,0.5)

2 Relatively (0.25,0.5,0.75)
3 Strong (0.5,0.75,1)

4 Very strong (0.75,1,1)
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nitial direct-relation fuzzy matrix 2 Initial direct-relation de-fuzzy matrix
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Table 2- Influential factors in determining aggregation coefficient.

No. Factors Reference
1 Production cost per unit of product Kendall and Schniederjans [20], Silva et al. [22], Baykasoglu
and Gocken [9]
2 Production capacity of each product
3 Storage cost per unit of product . . .
4 Selling price per unit of product Kendall and Schniederjans [20], Kiran [6]
5 Storage space needed per unit of product
6 Required number of work force per unit of product Silva et al. [22], Krynke [48]
7 Number of worker types per unit of product Kendall and Schniederjans, [20], Wang and Yeh, [25]
8 Material cost per unit of product
9 Production time per unit of product Wang and Yeh [25], Kiran [6]
10  Available production time
11 Inventory holding cost per unit of product
12 Subcontracting cost per unit of product Silva et al. [22], Wang and Yeh [25]
13 Training cost per worker for each product unit
14 Transportation cost per unit of product Leung and Chan [23], Vaezi [49]
15  Workforce cost per unit of product in regular hours )
16  Workforce cost per unit of product in overtime hours Silvaetal. [22], Leung and Chan [23], Wang and Yeh [25]
17  Production cost per unit of product in regular hours .
18  Production cost per unit of product in overtime hours Silvaetal. [22], Leung and Chan [23]
19  Variety number of products
20  Number of parts
21 Number of processes
22 Number of functions MacDuffie et al. [50], Hobday [51], Orfi et al. [52]
23 Product/ component geometry relation between
components uncertainty
24 Product newness
25  Production shortage cost per unit of product Leung and Chan [23], Wang and Yeh [25], Garcia-Alcaraz et
26 Product retention al. [53], Van den Berge et al. [54]
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Table 3- The Initial direct-relation fuzzy matrix.

Cl C2 C3 C24 C25 C26

Cl  (0,0,0.25) (0,0.25,0.5) (0,0.25,05) (0,0.25,0.5) (0.25,05,0.75) (0,0.25,0.5)
c2  (0.7511) (0,0,0.25) (0.25,0.5,0.75) (0,0.25,0.5) (0,0,0.25) (0.25,0.5,0.75)
c3  (0.751,1) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0.5,0.75,1) (0.25,0.5,0.75)
c4  (0.751,1) (0.25,05,0.75)  (0.5,0.75,1) (0,0,0.25) (0.5,0.75,1) (0,0,0.25)

Cc5  (050.75,1) (0,0,0.25) (0,0.25,0.5) (0,0,0.25) (0,0,0.25) (0.5,0.75,1)
Cc6  (050.75,1) (0,0,0.25) (0.25,0.5,0.75) (0,0,0.25) (0.25,0.5,0.75)  (0,0,0.25)

c7  (0.751,1) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0.25,0.5,0.75)
Cc8  (050.75,1) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0.25,0.5,0.75)
co  (0.751,1) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0,0.25)

C10 (050.75,1) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0,0.25)

Cll1 (050.75,1) (0,0,0.25) (0.75,1,1) (0,0,0.25) (0.25,0.5,0.75)  (0,0.25,0.5)
C12 (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0.75,1,1)

c13 (0.751,1) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0.25,0.5) (0,0.25,0.5)
Cl4 (050.75,1) (0,0,0.25) (0,0,0.25) (0,0,0.25) (0,0.25,0.5) (0,0.25,0.5)
C15 (0.75,1,1) (0,0.25,0.5) (0.5,0.75,1) (0.25,0.5,0.75)  (0.25,0.5,0.75)  (0,0,0.25)

C16 (0.75,1,1) (0,0,0.25) (0.75,1,1) (0,0,0.25) (0.5,0.75,1) (0.25,0.5,0.75)
c17  (0.751,1) (0,0,0.25) (0,0,0.25) (0.25,0.5,0.75)  (0.5,0.75,1) (0,0,0.25)

C18 (0.75,1,1) (0.5,0.75,1) (0.5,0.75,1) (0.25,0.5,0.75)  (0.75,1,1) (0.25,0.5,0.75)
C19 (0.75,1,1) (0.5,0.75,1) (0.5,0.75,1) (0.25,0.50.75)  (0.25,0.5,0.75) (0.5,0.75,1)
C20 (05,0.75,1) (0.5,0.75,1) (0.5,0.75,1) (0,0,0.25) (0.75,1,1) (0,0.25,0.5)
c21 (0.751,1) (0.5,0.75,1) (0.5,0.75,1) (0,0,0.25) (0.75,1,1) (0,0.25,0.5)
c22 (0.751,1) (0.5,0.75,1) (0.5,0.75,1) (0,0,0.25) (0.75,1,1) (0,0.25,0.5)
c23 (0.75,1,1) (0.75,1,1) (0.75,1,1) (0,0,0.25) (0.25,0.5,0.75)  (0,0,0.25)

c24  (0.751,1) (0.75,1,1) (0.5,0.75,1) (0,0,0.25) (0.25,05,0.75)  (0.75,1,1)

C25 (050.75,1) (0.75,1,1) (0.75,1,1) (0,0,0.25) (0,0,0.25) (0.25,0.5,0.75)
C26  (0.250.5,0.75) (0.5,0.75,1) (0.75,1,1) (0.25,0.50.75)  (0.25,0.5,0.75)  (0,0,0.25)
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Table 4- The Initial direct-relation De-fuzzy matrix.

C1 C2 C3 C4 C22 C23 C24 C25 C26
Cl 0.083 0.250 0.250 0.250 0.083 0.083 0.250 0.500 0.250
C2 0917 0.083 0.500 0.250 0.083 0.083 0.250 0.083 0.500
C3 0917 0.083 0.083 0.083 0.083 0.083 0.083 0.750 0.500
C4 0917 0500 0.750 0.083 0.083 0.083 0.083 0.750 0.083
C5 0.750 0.083 0.250 0.083 0.083 0.083 0.083 0.083 0.750
C6 0.750 0.083 0.500 0.750 0.083 0.083 0.083 0.500 0.083
C7 0917 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.500
C8 0.750 0.083 0.083 0.083 0.083 0.083 0.083 0.083 0.500
C9 0917 0.083 0.083 0.500 0.083 0.083 0.083 0.083 0.083
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Table 4- Continued.
C1l C2 C3 C4 ... C22 C23 C24 C25 C26
C10 0.750 0.083 0.083 0.500 .. 0.083 0.083 0.083 0.083 0.083
Cl1 0.750 0.083 0.917 0.500 .. 0.083 0.083 0.083 0.500 0.250
C12 0.083 0.083 0.083 0.083 .. 0.083 0.083 0.083 0.083 0.917
C13 0.917 0.083 0.083 0.500 .. 0.083 0.083 0.083 0.250 0.250
Cl4 0.750 0.083 0.083 0.500 .. 0.083 0.083 0.083 0.250 0.250
Ci15 0.917 0.250 0.750 0.083 .. 0.083 0.083 0.500 0.500 0.083
Ci16 0.917 0.083 0.917 0.083 .. 0.083 0.250 0.083 0.750 0.500
C17 0.917 0.083 0.083 0.500 .. 0.083 0.083 0.500 0.750 0.083
C18 0.917 0.750 0.750 0.250 .. 0.083 0.083 0.500 0.917 0.500
C19 0.917 0.750 0.750 0.750 .. 0.917 0.750 0.500 0.500 0.750
C20 0.750 0.750 0.750 0.750 .. 0.750 0.500 0.083 0.917 0.250
C21 0917 0750 0.750 0.750 .. 0.750 0.500 0.083 0.917 0.250
C22 0917 0750 0.750 0.750 .. 0.083 0.500 0.083 0.917 0.250
C23 0.917 00917 0.917 0.750 .. 0.250 0.083 0.083 0.500 0.083
C24 0917 0917 0.750 0.750 .. 0.250 0.250 0.083 0.500 0.917
C25 0.750 0917 0.917 0917 .. 0.083 0.083 0.083 0.083 0.500
C26 0500 0.750 0.917 0.917 .. 0500 0.500 0.500 0.500 0.083
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Table 5- The Initial reachability matrix.

Cl C2C3C4C5C6C7C8C9C10C11 C12 C13 C14 C15 C16 C17 C18 C19 C20 C21 C22 C23 C24 C25 C26
¢ctT. o oooo0oo0oo000O0OO0O11 o0 0 0 0 0 0 o0 0 0 0 o0 0 0 o0
¢cz 1 000O0OO0OO0OO0OI1IO0OO0O11 0 00 0 O0OOOOWOTU OO OO0 O
¢33 1. oooo0O0O0OO1ITO0OT117 10 O0O 0 0 O0OO0OO0OO0OOOUOTUOTI1IT O
¢4 1 0100111111211 111 1 1 1 0 0 0 O0OO0O0 1 O
¢ 1. 000O0O0OQ1100 0 0 0 1 0 0 1 1 0 0 0O O OO0 0 1
¢ce 1. 001 00O0OO0OT1T1 1 1 0 0 0 0 O O O O O OO OO0 0 O
¢cr 1. oooo000100 90 1 0 0 0 0 0O O0OOO0O O0OOTOO 0 O
cs 1. ooooo0100O0OO0OO0O0O0OOOOOOOO O OO O O0 O
¢ 1. 000O0OO0COOOTL O 1 0 O 0 0 O O OO OOUOO OO
cm1 00OOOCOOT1TO0O O0O 1 0 O 0 0 O 0 0O 0O O O 0O o0 o0 o0
cnmi1 o0100O0OO0OO0OT1T1 0 1 0 0 1 1 1 1 0 O O O O 0 0 O
cz 0 0o00OOOOOOOOOOODO?® 11T 1 0 0 0 0 0 0 0 0 0 1
csi1 000101111 0 0 0 1 1 0 0 0 0 0 0 0 0 o0 o0 o0
c41 00O0O10O011111 0 01 0 1 0 0 O O0O 0 O OTO0O o0 0 O
¢c1 010011111111 1 11 0 1 0 1 0 0 0 O OO0 0 O
cek1 010011O0O0O0O0OO0OT1 10 0 0 0 0 0 0 0 0 0 0 o0 1 o0
¢cr 1. 000O0OO0GT1T111 0 1 0 0 1 0 0 1 0 0O O OO 0 1 O
c1 1100012111111 1 11 1 1 1 0 1 0 0O O OO0 1 O
¢cg1 11111111111 1 11 1 1 0 O 0O 1 1 1 1 0 0 1
¢cc1 1111111111 1 0 0 0 1 0 0O OO0 1 1 0 0 1 O
¢cz21 111111111 0 1 0 O 0O 1 0 O OO O 1 0 0 1 O

$1 111111111 0 1 0 0 O 11 0 O O OTO0OO O O 1 O

$1 111010000 1 1 1 1 1 1 1 1 0 0 0 O 0O 0O 0 O
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Table 5- Continued.
C1C2C3C4C5ChC7C8C9C10C11 C12 C13 C14 C15 C16 C17 C18 C19 C20 C21 C22 C23 C24 C25 C26
c41 11110111212 1 1 1 1 0 O 1 0 1 0 O O O O 0 1

¢c%1 1111111111 1 0 0 0 1 0 0O OO O0O OO O0O 0 O
c0 1111111060 1 0 0 0O O0O 0O O0OO0OO0O 0O 0O O0OCO0OCO0 0 o0
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Table 6- Final reachability matrix with driving power and dependence.

C1 C2 C3C4C5C6C7C8C9C10 C11 C12 C13 C14 C15 C16 C17 C18 C19 C20 C21 C22 C23 C24 C25 C26 Eg\l,\vlé?g

C1 1 000O0OO0OO0OO0OO0OO O 1 OO *M *= O OO OO O0OC O O 0O * 5
C2 $i11000O0O0OO0O11 =0 1 O O * * 0 0 O O O O O O O *1 8
C3 1 11 **x*x®*>®*x11*1 1 1 0 0 * *1 *<1 *1 0 0 0 0 0 0 1 *1 18
C4 1 *x11*x»11111 1 1 1 1 1 1 1 1 * 0 O O O O 1 =*x 21
C5 1 *1**11 *11 1 ** * *1 *1 1 *1 *1 1 1 ** 0 0 0 0 0 *x 1 21
Cé 10 *"1 01 **x11 1 1 * *@ * * * *2 0 0 0 0 0 0 *x *1 18
c7 $F1 000O0OO0O111O0O0 O0O 1 0 O *= *= O 0O 0 O O0OC O O0O O O *& 7
C8 $F1 000O0O0O1110O0 O0O *OOU OT OOOOOOTOO O O O 4
C9 $1 000O0O0OO0OO0OT1T11 O 1 O O *= *< O0 0 O O O OC O O O *x 7
C10 $F1 000O0OO0OO0OO0O1TT1 O 1 0O O *= *= 0 0 O0 O O O O O 0 =*x 7
C11 12100 ***x11 1 1 *» *x» 1 1 1 1 *= 0 0 0 0 0 *x * 19
C12 T *1*1*1*1*1*1*1*1*1 11 *1 *1 1 1 0 * 0 0 0 0 0 0 *1 1 19
C13 10 *"01 *x®1 111 * * 1 1 1 * * *x 0 0 0 0 0 0 0 =*x 17
C14 10 *"01 *x®1 111 * * 1 1 1 * * *x 0 0 0 0 0 0 0 =*x 17
C15 1 *1 **x»11111 1 1 1 1 1 1 *» 1 *= 0 0 0 0 0 *x *@ 21
C16 1 *1 *1*>®1 *1*x1*>*x1 1 0 0 *<1 1 *=* *x 0 0 0 0 0 0 1 =* 18
C17 1 **1*1*x=*x211111 *x 1 * *x 1 *1 1 1 *< 0 0 0 0 0 1 =*x 21
C18 111 **x»*x»1111 1 1 1 1 1 1 1 1 1 * *x * * 0 1 * 25
C19 1111111111 1 1 1 1 1 1 *= *x1 1 1 1 1 0 * 1 25
C20 1111111111 1 1 * *@ * 1 * *x 0 1 1 1 0 0 1 * 23
c21 1111111111 *1 *@» *x * 1 *» *x 0 0 1 1 0 0 1 *x 22
C22 1111111111 * 1 *@ *@ *x 1 * *x 0 0 0 1 0 0 1 =*x 21
C23 1111 *x1 **=*=»=*x1 1 1 1 1 1 1 1 *= 0 0 0 1 0 * *x 22
C24 11111 =*=1111 1 1 1 1 * * 1 * 1 *1 * *1 *1 1 *1 1 26
C25 1111111111 1 1 * * *x 1 * * 0 0 0 0 0 0 1 =* 20
C26 *®1 111111 *x*x 1 * * * * *1 *1 *1 0 0 0 0 0 0 *1 1 20
Dependence 26 18 20 17 18 20 22 22 23 23 20 26 18 18 25 25 19 20 9 4 5 6 4 1 18 25
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Table 7- Level partition-interaction.
Reachability Set Antecedent Set Intersection Set Level
C1-C2-C3-C4-C5-C6-C7-C8-C9-
C10-C11-C12-C13-C14-C15-C16-

Cl  clcizCisclecs S0 GOl ¢ cia-cas-cle-cos- 1
C24-C25-C26-
C2-C3-C4-C5-C11-C12-C15-C16-

C2  GCEESCIO-CIZCIS c17.C18.C19-C20-C21-C22-C23- C2-C12-C15-C16-C26- 3
C24-C25-C26-

C1-C2-C3-C4-C5-C6-C7-C8- C3-C4-C5-C6-C11-C12-C13-Cl4-
C3 C9-C10-C11-C12-C15-C16- C15-C16-C17-C18-C19-C20-C21-
C17-C18-C25-C26- C22-C23-C24-C25-C26-

C3-C4-C5-C6-C11-C12-C15-
C16-C17-C18-C25-C26-

~
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Table 7- Continued.
Reachability Set Antecedent Set Intersection Set Level
C1-C2-C3-C4-C5-C6-C7-C8-  C3-C4-C5-C6-C12-C15-C16-C17- C3-C4-C5-C6-C12-C15- 6
ca C9-C10-C11-C12-C13-C14- C18-C19-C20-C21-C22-C23-C24- (C16-C17-C18-C19-C25-C26
C15-C16-C17-C18-C19-C25-  C25-C26
C26
C1-C2-C3-C4-C5-C6-C7-C8-  C3-C4-C5-C12-C13-C14-C15-C16- C3-C4-C5-C12-C13-C14- 5
cs C9-C10-C11-C12-C13-C14- C17-C18-C19-C20-C21-C22-C23- (C15-C16-C17-C18-C19-
C15-C16-C17-C18-C19-C25-  C24-C25-C26 C25-C26
C26
C1-C3-C4-C6-C7-C8-C9-C10- (C3-C4-C5-C6-C11-C12-C13-Cl4- (C3-C4-C6-C11-C12-C13- 3
C6 C11-C12-C13-C14-C15-C16- C15-C16-C17-C18-C19-C20-C21- C14-C15-C16-C17-C18-
C17-C18-C25-C26 C22-C23-C24-C25-C26 C25-C26
C1-C7-C8-C12-C15-C16-C26  C3-C4-C5-C6-C7-C8-C11-C12- C7-C8-C12-C15-C16-C26 2
c7 C13-C14-C15-C16-C17-C18-C19-
C20-C21-C22-C23-C24-C25-C26-
C1-C7-C8-C12 C3-C4-C5-C6-C7-C8-C11-C12- C7-C8-C12 2
C8 C13-C14-C15-C16-C17-C18-C19-
C20-C21-C22-C23-C24-C25-C26
C1-C9-C10-C12-C15-C16-C26 (C2-C3-C4-C5-C6-C9-C10-C11- C9-C10-C12-C15-C16-C26 2
c9 C12-C13-C14-C15-C16-C17-C18-
C19-C20-C21-C22-C23-C24-C25-
C26
C1-C9-C10-C12-C15-C16-C26 (C2-C3-C4-C5-C6-C9-C10-C11- C9-C10-C12-C15-C16-C26 2
c10 C12-C13-C14-C15-C16-C17-C18-
C19-C20-C21-C22-C23-C24-C25-
C26
C1-C2-C3-C6-C7-C8-C9-C10- (C3-C4-C5-C6-C11-C12-C13-C14- C3-C6-C11-C12-C13-C14- 4
Cl1 Cl1-C12-C13-C14-C15-C16- (C15-C16-C17-C18-C19-C20-C21- C15-C16-C17-C18-C19-
C17-C18-C19-C25-C26 C22-C23-C24-C25-C26 C25-C26-
C1-C2-C3-C4-C5-C6-C7-C8-  C1-C2-C3-C4-C5-C6-C7-C8-C9-  C1-C2-C3-C4-C5-C6-C7- 1
c12 C9-C10-C11-C12-C13-C14- C10-C11-C12-C13-C14-C15-C16- (C8-C9-C10-C11-C12-C13-
C15-C16-C18-C25-C26 C17-C18-C19-C20-C21-C22-C23- C14-C15-C16-C18-C25-C26
C24-C25-C26-
C1-C3-C5-C6-C7-C8-C9-C10- (C4-C5-C6-C11-C12-C13-C14-C15- C5-C6-C11-C12-C13-C14- 5
C13 Cl1-C12-C13-C14-C15-C16- (C17-C18-C19-C20-C21-C22-C23- (C15-C17-C18-C26-
C17-C18-C26- C24-C25-C26-
C1-C3-C5-C6-C7-C8-C9-C10- C4-C5-C6-C11-C12-C13-C14-C15- C5-C6-C11-C12-C13-C14- 5
Cl4 Cl1-C12-C13-C14-C15-C16- C17-C18-C19-C20-C21-C22-C23- (C15-C17-C18-C26
C17-C18-C26 C24-C25-C26
C1-C2-C3-C4-C5-C6-C7-C8-  C1-C2-C3-C4-C5-C6-C7-C9-C10- C1-C2-C3-C4-C5-C6-C7- 3
ci5 C9-C10-C11-C12-C13-C14- C11-C12-C13-C14-C15-C16-C17- (C9-C10-C11-C12-C13-Cl4-
C15-C16-C17-C18-C19-C25-  C18-C19-C20-C21-C22-C23-C24- C15-C16-C17-C18-C19-
C26 C25-C26 C25-C26
C1-C2-C3-C4-C5-C6-C7-C8-  C1-C2-C3-C4-C5-C6-C7-C9-C10- C1-C2-C3-C4-C5-C6-C7- 3
c16 C9-C10-C11-C12-C15-C16- C11-C12-C13-C14-C15-C16-C17- (C9-C10-C11-C12-C15-Cl6-
C17-C18-C25-C26- C18-C19-C20-C21-C22-C23-C24- (C17-C18-C25-C26
C25-C26
C1-C2-C3-C4-C5-C6-C7-C8-  C3-C4-C5-C6-C11-C13-C14-C15- (C3-C4-C5-C6-C11-C13- 4
c17 C9-C10-C11-C12-C13-C14- C16-C17-C18-C19-C20-C21-C22- C14-C15-C16-C17-C18-
C15-C16-C17-C18-C19-C25-  C23-C24-C25-C26- C19-C25-C26-
C26
C1-C2-C3-C4-C5-C6-C7-C8-  C3-C4-C5-C6-C11-C12-C13-C14- (C3-C4-C5-C6-C11-Cl2- 4
c18 C9-C10-C11-C12-C13-C14- C15-C16-C17-C18-C19-C20-C21- C13-C14-C15-C16-C17-
C15-C16-C17-C18-C19-C20-  C22-C23-C24-C25-C26 C18-C19-C20-C21-C22-
C21-C22-C23-C25-C26 C23-C25-C26
C1-C2-C3-C4-C5-C6-C7-C8-  C4-C5-C11-C15-C17-C18-C19- C4-C5-C11-C15-C17-C18- 10
c19 C9-C10-C11-C12-C13-C14- C23-C24 C19-C23
C15-C16-C17-C18-C19-C20-
C21-C22-C23-C25-C26
C1-C2-C3-C4-C5-C6-C7-C8-  C18-C19-C20-C24 C18-C20 9
c20 C9-C10-C11-C12-C13-C14-
C15-C16-C17-C18-C20-C21-
C22-C25-C26
C1-C2-C3-C4-C5-C6-C7-C8-  C18-C19-C20-C21-C24 C18-C21 8
1 C9-C10-C11-C12-C13-C14-

C15-C16-C17-C18-C21-C22-
C25-C26




Proposing a conceptual model for influential factors in determining the aggregation coefficient in ... 8

6 e 355 8 5 e (S5 I g (lilmns oy Sl 35 050 5 La e Ll 51 S0  shaw s sl S g
S Ll go byline 0 3508,30 Sl C24 Jline Jolds S @33y pelans sl ol SC5 pedans VY 51 ke o) 2358 o odalis ¥ Je s
Sasbas 2,5 o0 D0 Vbt ol ) Sl eaadas 5oy (518,56 1l )8 a3 CLO im0 rgos slms (S5 2 s S 3004

s U0 36 C12 5 CL iy sl ebans 533 3m 50 oms ¥ 5

e 55l Joa-¥ U5
Figure 2- ISM-based attribute model.
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Table 8- Level partitioning, and clustering.

# Cluster Level # Cluster Level
C1 1 C3 4
Cc2 3 C4 6
C7 4. Driver/ 2 C5 5
C8 Independent 2 Cé 3
Cc9 2 Cl1 4
Cc10 2 C12 1
C19 10 C13 . 5
20 9  cia 3 Linkage g
gg; 2. Dependent g gig g
C23 7 C17 4
C24 11 C18 4
C25 6
C26 3
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