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ABSTRACT 
 
 Now-a-days, the globalization approach can be clearly observed in countries' movement toward the 
knowledge-based economy. It is inevitable to support knowledge-based institutions and companies in order to 
realize the expected goals including development of science and technology, meeting the domestic industries' 
needs and moving toward a knowledge-based economy. For this purpose, the main priorities include paying 
attention to existing and potentials sciences and technologies and leading the potentials towards the economic 
values. Creating the economic values based on the science and technology, the economy of the country would 
gradually move from an oil-dependent economy toward a knowledge-based economy which in turn results in 
less dependency to natural perishable recourses. This study aims at identifying and determining the importance 
of the effective criteria in evaluation of the knowledge-based plans for investment using Multiple Decision 
Making Methods, Analytic Network Process (ANP), DEMATEL and Analytical Hierarchy Process (AHP) and 
an appropriate combination of methods we call in this paper as hybrid Fuzzy ANP-DEMATEL-AHP. In this 
regard, the effective criteria determined based on the experts’ opinions and the literature were divided into 7 
main criteria and 39 sub-criteria. Then, the hybrid fuzzy ANP- DEMATEL method and the fuzzy AHP method 
were applied to calculate weight of the main criteria and the sub- criteria, respectively. 
 
Key words: Knowledge-based economy, Investment, Fuzzy Analytic Network Process, Fuzzy DEMATEL, 

Fuzzy Analytical Hierarchy Process. 
 
Introduction 
 
 In a knowledge-based economy, production 
distribution and application of knowledge are the 
main sources of growth and wealth creation. In other 
words, the result of research projects must 
continuously change into new products and processes 
or systems through investment. The knowledge-
based economy provides the small and medium 
agencies with new opportunities and knowledge-
based economy are developing small and medium 
capable and entrepreneur agencies for management 
and development of technology along with the world 
developments in one hand, and empowering the 
existing agencies to enhance their technological 
capabilities as well as moving toward 
entrepreneurship, on the other hand. In practice, 
achieving the knowledge-based economy is not 
realized just through production and distribution of 

knowledge-based and research and study; but the 
point is applying them in economic resources 
exploitation in a sustainable way or making 
knowledge practical and efficient, utilizing it to 
develop capacities and promote resource applications 
which make it possible to realize knowledge-based 
economy.[7] 
 Barriers to realization of the knowledge-based 
economy may be related to the country's current 
position concerning the economic or industrial 
economy or the knowledge-based economy. Among 
of the best and the most effective symbols of the 
resistant economy are the knowledge-based 
companies and plans which are able to sustain the 
resistant economy[4]. 
 Supporting the knowledge-based corporate is a 
vital decision and the country's economy may be 
promoted through ranking and step by step 
supporting the knowledge-based activities the 
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knowledge-based economy forms the basis for 
resistant economy under sanctions and severe 
dependence on oil[6]. 
 With regard to the restricted resources devoted 
to support and invest on the knowledge-based plans, 
we have to evaluate the subject matter of the plans. 
One of the problems faced by the investors and 
planners in this regard is lack of recognition of 
evaluation criteria and the importance of each 
criterion in evaluation of the knowledge-based 
plans.[3] 
 In this research, we have reviewed the literature 
and held interviews and sessions with experts and 
elites and determined the evaluation criteria for the 
knowledge-based plans including 7 main criteria and 
39 sub-criteria. 
 The main criteria's correlations have been also 
determined using the hybrid DEMATEL methods. 
 With regard to the DEMATEL method results, 
the Analytic Network Process (ANP) has been used 
to calculate the main criteria's weight with a fuzzy 
approach and in collective way; also the sub-criteria' 
weight was calculated using Analytic Hierarchy 
Process (AHP) with the same approach and way as 
previous. Finally, we prioritized the effective criteria 
in evaluation of the knowledge-based plans for 
investment. 
 
Literature: 
 
 Attention to the role of knowledge in economy 
and economic growth is not a new subject, but it has 
been a crucial factor in economic growth theories 
and at the same time knowledge and technology have 
affected the production and economic growth. 
 The knowledge-based economy has been 
specifically emphasized by the Organization for 
Economic Cooperation and Development (OECD) 
for compiling the nations' development strategy 
which reveals the efficient role of knowledge and 
technology in economy. Therefore, the knowledge-
based economy is more important then ever, but the 
purpose of its application is to achieve sustainable 
development in various societies' macro-economy, 
specifically in developing countries. 
 Jain Waiter introduced the term "venture 
capitalist" in a conference without presenting a 
standard definition for it. Scientists who had 
conducted researches during the world war needed 
investors to help them make their plans commercial. 
Since then, the value of those investors has been 
understood [5]. The venture capital is one that takes a 
great risk and venture corporate are private and for 
benefit companies which use their capital in risky 
investment. The aim of those capitalists is to achieve 
investment yield of higher than that of 
opportunities[1]. The knowledge-based economy, 
knowledge and technologies and specifically 
advanced technology are defined as government's 
competitive advantages and the basic challenge of 

the agencies is to meet practitioners' pecuniary needs 
i.e. the knowledge-based agencies. 
 The venture capitalists form the basis for 
growth, development, creativity, innovation and the 
new technologies[24]. Technological developments 
are motivated by the innovative ideas of the 
inventors and innovators including elite 
entrepreneurs, and engineers who lack two main 
success criteria in a competitive market i.e. 
managerial knowledge and experience and sufficient 
financial resources. Investing in the knowledge-
based areas is expensive because of the natural risks 
in innovative plans; and long term investments and 
the common strategies for satisfying their pecuniary 
requirements are not sufficient [22]. The finance at 
establishing a business stage is normally restricted to 
the amount of money an entrepreneur can achieve 
and may be the most difficult stage in this process. 
The venture capitalist corporations are among the 
companies that invest at the preliminary states. They 
have appeared in Iran during last few years[23]. 
 
Methodology: 
 
 As we mentioned earlier, one of the problems 
faced by the investment companies in knowledge-
based area has been lack of evaluation criterial. 
 Therefore, the aim of this study is to recognize 
the effective criteria in evaluation of the knowledge-
based plans for investing companies through inter 
views with experts. Then, we applied the hybrid 
fuzzy ANP-DEMATEL method to determine 
correlation among the criteria and their relative 
weigth in evaluation of the knowledge-based plans in 
order to enable investors to prioritize the plans based 
on these criteria and the scores of each plan which 
are calculated based on the criteria. The DEMTAL 
hybrid technique and ANP have been among the 
most common multi-criterion decision making hybrid 
techniques for measurement and evaluation of the 
complex systems since 2008 [15][16]. Since, the 
criteria of the research model have internal 
correlation and mutual affects, the DAMTEL method 
is the most appropriate instrument to determine the 
relations [20]. 
 On the other hand, the ANP has been used to 
determine the end weight of each factor with regard 
to their interactions and relations. Moreover, to 
achieve the sub-criteria's weight, we used the Fuzzy 
AHP technique[17]. 
 AHP is one of the most well-known and 
common techniques for multi-index decision making 
introduced by Saati [19]. In this method, the decision 
making faces some useful choices and indices. 
Although experts use their mental capabilities for 
comparisons, it must be noted that the traditional 
AHP can not reflex the human thinking style in a 
perfect way. 
 In other words, the fuzzy systems are more 
compatible to lingual explanations which are 
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sometimes vague. Therefore, you would rather to 
conduct long term prediction and decision making in 
real world [18]. 
 
Development of the proposed model: 
 
 In this section, we are going to explain the 
necessary steps for determining the evaluation's main 
criteria and sub-criteria, their classifying, the indices 
relations and their relative weight.[2] 
 
(1) Identifying evaluation's criteria and sub-criteria: 
 
 The main criteria and sub-criteria for evaluation 
of the knowledge-based plans have been identified 
based on a field study, following the recognition of 
the related experts including some investors of the 
country's technology and scientific parks. They were 
invited for specialty sessions and to identify the 
criteria. The results were as follows: 
 
-Criterion A: Economy of the plan: 
 
 Being economic is one of the main criteria for 
evaluation of the knowledge-based plans, which 
includes planning, selection of the conducting 
position, determining the product amount and 
combination, programming services, marketing, 
analysis of the plan consequences, employment level, 
prices level, general budget, payments balance and 
income distribution procedure in a society. The sub 
criteria include sale prediction, influence in market 
(A1), accessibility to the plan's human resource (A2), 
considering the product demand with regard to the 
alternative goods and competitors' situation (A3), 
pricing mechanism (A4), marketing methods (A5) 
and distribution system (A6) 
 
- Criterion B: technical criterion of the plan: 
 
 The criterion consists of possibility 
measurement for manufacturing with regard to the 
predetermined technical and physical characteristics 
and considering accessibility to the required 
equipment and the technical machinery, expert HR, 
sufficient high quality raw materials in the society. 
The related sub-criteria include inventory of the 
necessary raw materials and accessories (B1), 
installation and set up time (B2), trial 
implementation and entering the final exploitation 
stage (B3), production method and technology (B4), 
recyclable equipments and wastes (B5). 
 
- Criterion C: Financial criterion of the plan: 
 
 The ultimate aim of considering the financial 
problems is to determine the plan from the view 
point of economic utilitarian through analysis of 
costs and benefits for the plan's economic life time. 
The related sub-criteria are: engineering and 

operational expenditures of construction processes 
(C1), pre-production investment costs (C2), 
operational costs (C3) including current, 
administrative, sale and depreciation costs (C4), 
financial supplies, policies and general regulation in 
financial affairs (C5), banks and financial institutions 
(C6), current net value (C7), capital turn-over (C8), 
analysis of the break even point and susceptibility 
(C9) and risk estimation (C10). 
 
-Criterion D: Characteristics of the plan 
implementation position: 
 
 The problem of implementation position 
determining is not restricted to two or three 
comparisons; but it depends mainly on the 
techniques' nature and complexity. In this regard, the 
following criteria must be considered: demand rate 
and plan capacity (D1), the required raw materials 
(D2), planning the economic unit (D3), supplying the 
required HR (D4), plan implementation cost (D5), 
Financial analysis (D6), access to infrastructures 
(D7). 
 
- Criterion E: management: 
 
 Management and the related members play a key 
role in achieving goals. A strong management team 
may guarantee the plan result. Criteria for an 
efficient manager include: entrepreneurship 
experiences (E1), risk taking (E2), self-confidence 
(E3), analysis power (E4) and congenital power of 
analyzing individuals (E5). 
 
-Criterion F: Product: 
 
 The venture capitalist are willing to know the 
products ownership situation and how much hard it is 
for other companies to copy the product. The related 
sub-criteria are: exportation possibility (F1), product 
quality (F2), process quality (F3), dependency t 
outsources (F4) concerning the raw materials. 
 
-Criterion G: environmental studies: 
 
 Environmental studies consist of investigating 
on the environment effects on the natural 
environment (G1) as well as social and physical 
environments (G2). 
 
(2) Identifying the variables correlation using the 
fuzzy DEMATEL: 
 
 At this stage, the internal correlation of the main 
criteria for plans evaluation is determined using the 
fuzzy DEMATEL method [21]. 
 This technique is a method for analyzing 
complex relations among the variables based on the 
Graph Theory. However, have the fuzzy lingual 
variables are applied to express relations 
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measurement (decision criteria) in the form of pair 
comparisons. 
 Under uncertainty conditions, the lingual phrases 
may measure the relations in a more precise and 
easier way. The steps for the fuzzy DEMATEL 
technique are as follows:[10][11][13] 
 
- Planning lingual criteria: 

 
 At this stage, the lingual fuzzy variable must be 
defined to evaluate criteria and sub-criteria in a fuzzy 
way. Table 1 shows lingual variables in the form of 
fuzzy triangle numbers; these variables are used for 
pair comparison of criteria and sub-criteria in the 
decision making methods applied in this research 

 
Table 1: Lingual scales for pair comparisons. 

Lingual values Lingual terms for pair comparisons 
(0.75, 1, 1) Very high effect 

(0.5, 0.75, 1) High effect 
(0.25, 0.5, 0.75) Low effect 

(0, 0.25, 0.5) Very low effect 
(0, 0, 0.25) No effect 

 
- Interviewees' opinion: 
 
 At this stage, a questionnaire was planed to 
measure the relation among the main variables of the 
evaluation. The relation consists of matrix for pair 
comparison of seven criteria. The questionnaire 
contains a matrix which measures the main criteria's 
relations in pairs. The matrix items evaluate the 
effect of each criterion on the other six criteria. 
 Criterion on criterion effect has been shown by 
the fuzzy numbers in table 1; of course they were 
measured in the form of lingual variables. Each score 
of the table as in Õij= ( Lij ,Mij ,Uij) represents the 
respondent opinion about the effect of criterion j. For 
each i-j a zero value has been inserted. 
Questionnaires were distributed among four experts 
whose opinions were registered as the matrix of 
criteria effect using fuzzy items. 
 

- Formation of primary direct relations matrix: 
 
 They fuzzy average was used to consider all 
opinions collectively and finally they were 
summarized in the form of a matrix and using fuzzy 
items. Then, the achieved average matrix has been 
divided into three matrices based on the fuzzy 
numbers limits including low limit (L) containing the 
low limits of the triangle fuzzy numbers of the 
opinions average matrix, middle limit matrix of the 
average matrix (M) and up limit numbers of the 
average matrix (U). 
 
- Normalizing the previous stage matrix: 
 
 At this stage, the numbers of the three divided 
matrices are normalized based on the equation 1. 
Table 2 is a sample of the normalized matrices 

 
ãi= = �  Žij𝑛𝑛

𝑗𝑗=1  = (∑ lij𝑛𝑛
𝑗𝑗=1  ,∑  mij𝑛𝑛

𝑗𝑗=1 , ∑  uij𝑛𝑛
𝑗𝑗=1  )   and   r = max (∑  uij𝑛𝑛

𝑗𝑗=1 )      (1) 
Ẋij= Žij / r = (lij/r, mij/r, uij/ r) 

Table 2: A sample of normalized matrix. 
Criteria A B C D E F G 

A 0 0.123288 0.082192 0.041096 0.027397 0.027397 0.041096 
B 0.027397 0 0.027397 0.082192 0.041096 0.041096 0.013699 
C 0.054795 0.027397 0 0.041096 0.041096 0.123288 0.082192 
D 0.054795 0.054795 0.041096 0 0.013699 0.027397 0.054795 
E 0.041096 0.013699 0.054795 0.054795 0 0.109589 0.082192 
F 0.041096 0.013699 0.09589 0.068493 0.027397 0 0.082192 
G 0 0 0 0.054795 0.027397 0.027397 0 

 
-Based on the DEMATEL: 
 
 Method all the three matrices of U, M, and L are 
reduced from a unit matrix with the same row and 

column. Then, all three matrices are reversed and 
multiplied by their primary matrix. Equation 2 shows 
the calculations. 

 
L' = L * (I - L )-1, M' = M * (I - M )-1, U'= U * (I - U )-1        (2) 

-The three achieved fuzzy: 
 
 Matrices are changed into one matrix with 

certain numbers using Epricovic equation (equation 
3). 
Table 3 shows the output of this process 
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𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋 =
�́�𝐿
𝑋𝑋𝑗𝑗+���́�𝑀 𝑋𝑋𝑗𝑗 −�́�𝐿𝑋𝑋𝑗𝑗 �+�𝑈𝑈𝑋𝑋𝑗𝑗 −�́�𝐿𝑋𝑋𝑗𝑗 ��

3
         (3) 

Table 3: Certain matrix of the relations among the criteria. 
Criteria A B C D E F G 

A 0.02703 0.08048 0.08257 0.07015 0.03511 0.06022 0.06784 
B 0.04121 0.02545 0.04379 0.08065 0.03153 0.05944 0.03539 
C 0.05856 0.05282 0.02797 0.07043 0.04035 0.09123 0.09004 
D 0.05207 0.05221 0.04946 0.02794 0.02675 0.04695 0.05988 
E 0.06029 0.04769 0.07089 0.07268 0.02558 0.09713 0.07715 
F 0.04397 0.03776 0.06532 0.07936 0.03282 0.02794 0.07649 
G 0.02023 0.01627 0.01736 0.04927 0.02498 0.03722 0.02447 

 
-Calculation of threshold limits and formation of new 
matrix: 
 
 In this technique the threshold limit must be 
calculated based on which the low effect criteria are 
removed from the model. 
 A common threshold is determined for all items 
in DEMATEL method. 

 Then, the items with the score of over the 
threshold limit are inserted in matrix U and the items 
with the score of lower than the threshold limit are 
replaced by zero and so the new matrix V is formed 
as the basis for determining the relations among the 
criteria. Equation 4 shows the calculation of the 
threshold limit and the numbers replaced in matrix U 
(if Xij ≥ TsthenUij = Xij; otherwise Uij= 0). 

Ts=� ∑ 𝑋𝑋𝑚𝑚
𝑋𝑋=1

𝑛𝑛
𝑋𝑋=1  ij / m*n         (4) 

Uij = XijXij ≥ Ts 
Uij= 0                Otherwise 
 
- Creating causative diagram among the criteria: 
 
 At this stage, the row plus column values are 

calculated for matrix V which called Di and Ri for 
each criterion. Then the values of Di – Riand  Di + Ri 
are calculated for each criterion (table 4). 

 
Table 4: Calculation of D and R values for each criterion. 

Criteria D R D+R D-R 
A 0.30339 0.423441 0.72683 -0.12005 
B 0.312713 0.317478 0.63019 0.942903 
C 0.357398 0.431434 0.788831 -0.43143 
D 0.450507 0.315308 0.765815 -0.31531 
E 0.217151 0.451444 0.668595 -0.45144 
F 0.420175 0.363695 0.78387 -0.3637 
G 0.431304 0.189838 0.621142 -0.18984 

 
 Based on the Di – Riand  Di + Ri the diagram for 
severity of being affected and effectiveness of the 
criteria was drawn which is in fact the basis for 
decision making and showing the relations, For this 
purpose, a Descartiancoordination system is drown in 
which the length axis is D+R and width axis is D-R. 
Position of each criterion in the point of (F5) is 
specified in table 4, along with the relations among 
the criteria. Fig.1 is the diagram of the relations 
among the main criteria used of revaluation of the 
knowledge-based plans. 
 
(3)Spcifiying the criteria weight using ANP 
technique: 
 

 At this stage the weight of the rain criteria 
reveals their relative importance in evaluation 
process. In this regard, we have used ANP method 
which is the extended form of AHP[8][9][13][14]. 
The decision makers apply the lingual scales to 
explain the opinions which are based on the triangle 
fuzzy variables. Table 5 shows the fuzzy variables' 
details. 
 Based on this method, decision makers i.e. four 
experts were asked to evaluate the criteria relative to 
each other (in pairs) and based on the lingual 
variables. A sample of pair comparison matrix 
related to those. Criteria prepared by the first 
decision maker has been presented in table 6. 

 
Table 5: Lingual scales for expressing the weight. 

Reverse triangular fuzzy numbers Triangular fuzzy numbers Lingual scales for expressing the weight 
(1, 1, 1) (1, 1, 1) Just equal 

(2.3, 2, 1) (1.2, 1, 3.2) Equally important 
(1.2, 2.3, 1) (1, 3.2, 2) Weakly more important 

(2.5, 1.2, 2.3) (3.2, 2, 5.2) Strongly more important 
(1.3, 2.5, 1.2) (2, 5.2, 3) Very strongly more important 
(2.7, 1.3, 2.5) (5.2, 3, 7.2) Absolutely more important 
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Fig. 1: The cause and effect among the criteria 
 
 The geometric average has been applied to collect experts' opinion. 
 
Table 6: The pair comparison matrix for criteria- Decision maker 1. 

G F E D C B A  
(2,5/2,3) (1/2,2/3,1) (2/3,1,2) (3/2,2,5/2) (2/3,1,2) (2/3,1,2) (1,1,1) A 

(5/2,3,7/2) (1/2,1,3/2) (1/2,1,3/2) (5/2,3,7/2) (3/2,2,5/2) (1,1,1) (1/2,1,3/2) B 
(1,3/2,2) (2/3,1,2) (1/2,1,3/2) (2,5/2,3) (1,1,1) (2/5,1/2,2/3) (1/2,1,3/2) C 
(2,5/2,3) (2/7,1/3,2/5) (2/7,1/3,2/5) (1,1,1) (1/3,2/5,1/2) (2/7,1/3,2/5) (2/5,1/2,2/3) D 

(5/2,3,7/2) (1/2,1,3/2) (1,1,1) (5/2,3,7/2) (2/3,1,2) (2/3,1,2) (1/2,1,3/2) E 
(5/2,3,7/2) (1,1,1) (2/3,1,2) (5/2,3,7/2) (1/2,1,3/2) (2/3,1,2) (1,3/2,2) F 

(1,1,1) (2/7,1/3,2/5) (2/7,1/3,2/5) (1/3,2/5,1/2) (1/2,2/3,1) (2/7,1/3,2/5) (1/3,2/5,1/2) G 
 
 Consider two triangle numbers of M1 = (l1,m1,u1)andM2 = (l2,m2,u2). their fuzzy mathematical operands are 
defined as follows: 
 
M1+M2=(l1+l2,m1+m2,u1+u2)         (5) 

 
M1*M2= (l1*l2,m1*m2,u1*u2)         (6) 

 
M2

-1=(1/u2 , 1/m2 , 1/l2 )         (7) 

 Note that the two numbers multiplication is a 
triangular fuzzy number or a reverse triangular fuzzy 
number are no more a triangular fuzzy number. The 
relations just explain the proximate real 
multiplication of the triangular fuzzy number in 

reverse triangular fuzzy number. In this method the 
rows of the pair comparisons matrix are calculated as 
the following relations in order to determine the 
criteria's weight. 

 
Sk= ∑𝑛𝑛

𝑗𝑗=1 Mkj * [∑𝑛𝑛
𝑋𝑋=1 ∑  Mij𝑛𝑛

𝑗𝑗=1  ] -1        (8) 

S1=(7.208,9.167,12760) * ( 0.013,0.017,0.022) = (0.091,0.153,0.278) 
S2=(9.114,11.823,14.469) *( 0.013,0.017,0.022)=(0.115,0.198,0.315) 
S3=(5.218,7.323,10.323)* ( 0.013,0.017,0.022)=(0.066,0.123,0.235) 
S4=(4.634,5.464,6.472)* ( 0.013,0.017,0.022)=(0.059,0.091,0.141) 
S5=(7.833,10.500,14.500)* ( 0.013,0.017,0.022)=(0.99,0.176,0.315) 
S6=(8.333,11.000,15.500)* ( 0.013,0.017,0.022)=(0.106,0.184,0.326) 
S7=(3.631,4.354,5.431)* ( 0.013,0.017,0.022)=(0.046,0.075,0.118) 

 In developmental analysis method, the criteria's weight must be calculated related t each other. Generally, if 
M1 and M2 are triangular fuzzy numbers their related weight is shown by V(M1≥M2) and the related equation 
would be as follow (Table 7): 

A B 

C 

D 

F 
E 

G 
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V(M1≥M2) = 1      if m1≥m2      (9) 
V(M1≥M2) = hgt (M1∩M2)   otherwise 

Also: 
hgt (M1∩M2)=(u1-l2) /[(u1-l2) + (m2-m1)] 
 
 The weight of a triangular fuzzy number is achieved from the other triangular fuzzy number using the 
equation 10 
 
V(M1≥M2,…,Mk) = V(M1≥M2) ,…, V(M1≥Mk)       (10) 

Table 7: Weight of each criterion relative to other criteria. 
s1>S2 0.692 S4>S1 0.444 S7>S1 0.254 
>S3 1.000 >S2 0.192 >S2 0.021 
>S4 1.000 >S3 0.706 >S3 0.520 
>S5 0.574 >S5 0.330 >S4 0.779 
>S6 0.544 >S6 0.276 >S5 0.158 
>S7 1.000 >S7 1.000 >S6 0.111 

S2>S1 1.000 S5>S1 1.000   
>S3 1.000 >S2 0.900   
>S4 1.000 >S3 1.000   
>S5 1.000 >S4 1.000   
>S6 1.000 >S6 0.694   
>S7 1.000 >S7 1.000   

S3>S1 2.293 S6>S1 1.000   
>S2 1.059 >S2 0.939   
>S4 1.000 >S3 1.000   
>S5 0.909 >S4 1.000   
>S6 0.780 >S5 1.000   
>S7 1.000 >S7 1.000   

 
 To calculate the indices weight in the pair comparison matrix the following equation is applied: 
 
W'(xi) = Min ( V(Si ≥ Sk) )             ,k= 1,2,…,n       k≠i      (11) 
Min V(S1≥S2,S3,S4,S5,S6,S7)= 0.785 
Min V(S2≥S1,S3,S4,S5,S6,S7)= 1.000 
Min V(S3≥S1,S2,S4,S5,S6,S7)= 0.592 
Min V(S4≥S1,S2,S3,S5,S6,S7)= 0.192 
Min V(S5≥S1,S2,S3,S4,S6,S7)= 0.694 
Min V(S6≥S1,S2,S3,S4,S5,S7)=0.939 
Min V(S7≥S1,S2,S3,S4,S5,S6)=0.021 

 Therefore, the indices' weight vector would be as follow, which is the same as non-normative coefficient 
vector. 
 
W'(xi) = [ W'(c1), W'(c2),…., W'(cn) ]T        (12) 

W'(xi)=(0.785,1.000,0.592,0.192,0.694,0.939,0.021)T 

The non-normative results would be normalized using the equation 12; 
 
Wi = W' / ∑W'I           (13) 
W=(0.186,0.237,0.140,0.046,0.164,0.222,0.005) 

 Then, the effects of mutual correlation among 
the variables are determined with regard to the 
causative DEMATEL diagram. 
 Some matrices of the pair comparisons are 
formed for each criterion. The main normalized 
special vectors for these matrices have been 

calculated and shown in column of matrix B (table 8) 
related to the weights correlation. At this matrix, 
zeros have been considered for the special vectors 
weights without any correlation. Now, we can 
calculate the relative correlation of the criteria using 
equation 14. 

 
Wc = B*W           (14) 
Wc=(0.174,0.112,0.240,0.089,0.255,0.106,0.023)T 
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Table 8: The relative effect of the evaluation criteria. 
G F E D C B A  

0.191 0.172 0.143 0.161 0.095 0.381 0 A 
0 0.350 0.143 0.238 0 0 0 B 

0.191 0.190 0.143 0.187 0 0.381 0.40 C 
0.115 0 0.143 0 0 0.237 0.05 D 
0.251 0.288 0.143 0.201 0.395 0 .0.55 E 
0.251 0 0.143 0.212 0.510 0 0 F 

0 0 0.143 0 0 0 0 G 
 
(4) Determining the sub-criteria weight using AHP: 
 
 At this stage, all sub-criteria of the main criteria 
are evaluated using pair comparisons which are part 
of the fuzzy AHP[12][13]. The decision makers use 
the lingual scales of the table 5 to explain their 
opinions which contains pair comparisons among the 

criteria's sub-criteria. 
 Each pair comparison matrix is the sub-criteria 
pair comparisons of an analyzed criterion and their 
weights. 
 Table 9 shows the weights of each criterion's 
sub-criteria introduced in the section 4-1, along with 
the weights of the main criteria. 

 
Table 9: Weighs of the main criteria's sub-criteria. 

Criterion 
name 

Criterion 
Weight 

Sub- 
criterion 

Sub-criterion 
weight 

Criterion 
name 

Criterion 
weight 

Sub- 
criterion 

Sub-criterion 
weight 

A 0.174 A1 0.217 D 0.089 D1 0.169 
A2 0.126 D2 0.107 
A3 0.081 D3 0.164 
A4 0.179 D4 0.145 
A5 0.217 D5 0.142 
A6 0.18 D6 0.166 

B 0.112 B1 0.351 D7 0.11 
B2 0.03 E 0.255 E1 0.151 
B3 0.058 E2 0.344 
B4 0.472 E3 0.228 
B5 0.088 E4 0.268 

C 0.24 C1 0.112 F 0.106 F1 0.195 
C2 0.139 F2 0.298 
C3 0.127 F3 0.135 
C4 0.046 F4 0.192 
C5 0.034 G 0.023 G1 0.532 
C6 0.081 G2 0.468 
C7 0.077 
C8 0.128 
C9 0.128 
C10 0.128 

 
Conclusion: 
 
 This study aims at identifying and determining 
the importance of the knowledge-based plans 
evaluation criteria for investment. In this regard the 
criteria were divided into 7 main criteria and 39 sub-
criteria. Then, the hybrid multi-criterion decision 
making method was used to determine the criteria 
weighs, the method consisted of the fuzzy 
DEMATEL and the fuzzy ANP. 
 Moreover, the fuzzy AHP method was used to 
sub-criteria weights. The results show that the most 
crucial criteria for evaluation of the knowledge-based 
plans are management, finance and economy, 
respectively. Therefore, one may claim that the 
management criteria are the most efficient criteria in 
knowledge-based plans realization. In general, the 
role of managerial, cultural and non-technical criteria 
is considerably more important than other criteria in 
implementation of the knowledge-based plans; and 
having no powerful economic and financial support 
is not a guarantee for implementation. Management 

criteria with the weight of 0.255 is on top of the 7 
criteria which reveals that the management group's 
members have become the most efficient criteria, 
even more efficient than financial and economic 
criteria, because of their controlling capabilities, 
since a powerful managerial group can guarantee the 
realization of the predicted financial values. Among 
the managerial criteria, the risk taking sub-criterion 
degree has got higher score than those of analysis 
power and self-confidence. The second important 
criterion is considering the plan's finance; in fact the 
ultimate goal of this criterion is to determine the 
plans economic utilitarity through cost analysis and 
the realized benefits for the plans lifetime. The next 
rank relates to economic criterion with the top sub-
criterion of market evaluation; perhaps because of 
lacking free economy in Iran and that entering in 
exclusive markets of the country is not easy, and the 
capitalist companies worry about accessing the 
current market demands. 
 The study of Eslami and Bidgoli (2005) has been 
pointed in this section to compare the related studies 
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in Iran. They concluded that manager's experiments 
and skills criterion is the most important factor 
among the other criteria, while our study puts the 
criteria in third rank.[1] 
 They also ranked the criteria as follows, 
respectively: being accepted in market, personality 
characteristics, development potentials, product 
diversity and distinction, market growth, creation of 
the new markets and future market's product. 
 Moreover, they conducted another study (2010) 
in which they announced the market criterion as the 
most factor in evaluation of the entrepreneurship 
plans while it has been considered as the third 
criterion in our study. 
 Bidgoli and AhmadiAval (2010) ranked the 
other criterion as: management, finance, risk taking 
capitalist company or found and product. 
 
Suggestions for further studies: 
 
- Applying other weighting methods such as asking 
experts' opinions through Delphi method, LINMAP 
method, etc. 
- Sub-Criteria weighting through ANP technique 
- Applying this structure in selection plans and 
presenting the related results. 
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