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Abstract: 

Today’s world economy situation forces enterprise organizations toward more soft and flexible organization, management, and production processes. They need to explore the most suitable Knowledge Management (KM) tool not only to identify gaps and overlaps but also to maintain and support innovation cross organizations. In this study, a multiple-experts-multiple-criteria decision making model is developed to select the most appropriate set of KM tools to support the innovation processes in organizations. Also, the model aims to suggest conditions for the improvement of KM in different types of knowledge-based inter-organizational collaborations. The application of the model is demonstrated by an illustrative example.
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1. Introduction 

Competition among enterprise organizations results in not only paying more attention and consideration to their internal and external resources but also improving the performance by the recovery and reuse of resources. As a result, organizations need to select the most suitable Knowledge Management (KM) tool through a framework that identifies shortcomings and capabilities in the current KM tools portfolio. The KM tool aims at maintaining and supporting the innovation processes in the organization. Also, the KM objective is focused on performance, competitive advantage, innovation, sharing of lessons learned, integration and continuous improvement of the organization. The KM resources can be part of the human resource management or information technology department that creates explicit and tacit knowledge.  Explicit knowledge deals with manuals and procedures and tacit knowledge is acquired through gaining experience and indirect communication. 
Among the KM objectives, innovation known as something new or novel seems to be more invested [1, 2, 3].  What makes innovation challenging is 1- disagreement on a common definition, and 2- difficulty in comparing firms in term of innovation, and 3- difficulty in quantifying innovation activities. Innovative companies are especially proficient at persistently responding to change of any sort in their environments and are characterized by creative people developing new products and services. This definition emphasizes change as a key part of innovation in organizations, where innovation includes the control of creative ability within individuals in response to change.

Also, the innovation is defined as an outcome of a collision between technological opportunities and user needs [4]. The focus is upon the interaction between producers and users of innovation. Leadership has been suggested to be an important factor affecting innovation. A number of studies have shown that transformational leadership positively influences organizational innovation [4]. Organizational innovation was conceptualized as organization’s creating or improving their products or services and the success of their marketing efforts of these creations or improvements [5].  Leadership has a positive influence on organizational innovation. Support received from internal or external organizations for the purposes of knowledge and resource acquisition also provides moderate relationship between transformational leadership and organizational innovation. 

A wide range of methodologies and organizations with the common aim of delivering new products and services can be used [6].  For Example, user-centered methodology encourages organizations to consider their core values, identify opportunities based on their customers’ needs and encourage new thinking based on a reevaluation of the organization’s innovation culture. However, independent of approaches, many resources have been developed to help organizations choose KM tools for their innovation processes. These are generally based on a user-centered or ethnographical strategy. 

As a result, KM may be considered to include new knowledge construction, knowledge embodiment, knowledge dissemination and knowledge use/benefit [7].  For an innovation to take place, an organization needs savvy people who not only are willing to share knowledge and experience for the greater good of the organization but also have the ability to turn ideas into practical and final  products and services.  Furthermore, the effective use of the knowledge and of KM tools is required to be an innovative organization in highly competitive markets. 

The understanding of the term “knowledge” and what it means to the individual or the organization is very important, because it affects how knowledge enters the managerial processes [8].  Knowledge is a complex term, since it is often not easy to agree on an exact definition.  It is also accepted that there cannot be a single solution to the use of technology to support of KM in organizations.  It is also difficult to provide a characterization of exactly what each organization has to do to support innovation using KM tools.  Different KM tools are appropriate in different contexts, and organizations need to find the solution that is right for their framework.  KM’s role in innovation is to aid in addressing this complexity of managing innovation. 

Only a good leadership and a sound administration can provide all of these requirements for managing technology and innovation.  Management focus has a significant effect on organizational innovation.  The importance of the top managers’ support of the innovation at work place was studied [9].  Nowadays, manufacturers view innovation as the engine of growth. Innovation is created when Knowledge from previously separated domains is exchanged and combined in new ways [10].  The result of this innovative practice is Innovation, when and only when this combination of domains leads to the successful diffusion of a new product, process, or service [11, 12]. 

The performance of KM is a key to enhancing the service level of projects in organizations.  Based on the characteristics of KM, a fuzzy evaluation system for the management performance of Knowledge is set up that was based on Fuzzy Analytic Hierarchy Process (FAHP) [13].  This work attempted to determine the key factors that affect success in selecting KM Tools for supporting innovation using FAHP. Additionally, it provides an evaluation method that helps researches and managers to determine the drawbacks and opportunities for selecting a KM tool [13].  Similarly, to accomplish this objective, authors proposed a methodological framework based on layer graphs that include multiple experts’ opinions on decision criteria. Converting the multi-layer graph to a single graph by using fuzzy conflict resolution method will reduce the decision complexity [14].
In this study, authors cover scenarios and provide a framework to select the KM tools that support innovation processes within organizations.  The methodological framework is based on iterative processes that include multiple experts’ opinions conflict resolution and a decision support technique called FAHP. The model uses fuzzy conflict resolution approach to dilute experts’ opinions conflict in order to construct pair-wise comparison matrix. This matrix is a base for the next decision making process which takes into account the strategic intangible assets and the specific context of the company. Converting linguistic variables to Triangle Fuzzy Numbers (TFN), the framework uses the defined TFNs between several factors that affect the selection of the most appropriate KM tool to sustain an innovation process. Furthermore, the authors will pinpoint the most important criteria for selecting the most appropriate set of KM Tool. This is reached by applying the FAHP and exploring the solution of selecting the most appropriate set of KM tools.
2. Literature review

KM is an issue in companies today, because many employers and employees are starting to recognize that mistakes are being made when knowledge is not handled correctly. Any knowledge developed within a company, is considered to be part of the company’s assets, and should be managed in a manner similar other assets. Furthermore, those who promote KM find it easier to identify areas where things are going wrong. Also, companies who do not provide a proper knowledge repository and an equally functional access method are likely to duplicate the production of knowledge leading to considerable inefficiency. It is not difficult to show that if certain knowledge is inaccessible, mistakes can be made, wrong decisions can be made, and since there is no standard way of tracking these issues these mistakes can be repeated [15].

Actually, among the main difficulties experienced by organizations is their failure to manage decisions on finding the best KM tool. Therefore, conducting research on decision models for such a purpose becomes important. The KM tool selection problem requires that a decision maker chooses between alternatives associated with different consequences and different impacts. 

Braybrooke and Lindblom [16] proposed constructing a matrix that represents relationships among results and problems associated with a made decision. A rationality-based model was developed that analyzed the decision making process through the Daft matrix [17]. 

Another decision approach is an evidence-based decision (EBD) that proposes founding managerial analysis, actions, and decisions on the best possible evidence. EBD is based on techniques derived from judgment, experience, and managerial abilities. EBD derived from evidence-based medicine (EBM) for the field of management [18, 19, 20]. In 2010, a bifocal EBD model was reported that uses the information system of the company for making decisions [21].  EBD needs a systematic focus on the best external evidence with know-how and experience, which is known as a shortcoming of this method. This is because of the mechanism of knowing which decisions are satisfactory is not evident [21, 22].
Decision Analysis (DA) methods qualitatively evaluate alternatives through assessment of preferences that can be classified to 1) Single Objective Decision Making (SODM) [23], 2) Multiple Criteria Decision Making (MCDM) [24, 25], 3) Other Multiple Attribute Decision Making (OMADM) methods such as conjunctive and disjunctive methods, and Technique for Order Preference by Similarity to Ideal Situation (TOPSIS).  The MCDM methods identify a preferred course of actions for the decision maker [26]. These methods can be categorized into Multiple Attribute Decision Making (MADM) [27] and Multiple Objective Decision Making (MODM). In 2011, a hybrid MCDM approach was reported to rank the KM tools for adoption and achieve an aspired level of performance [28].  This hybrid method is made up of three elements: 1- Decision Making Trial and Evaluation Laboratory Technique (DEMATEL) [29], 2- Analytic Network Process (ANP), and 3- SAW VIKOR.  To resolve interdependency among decision criteria, the ANP is proposed by [30] as an extension of Analytic Hierarchy Process (AHP).  In 2007, an ANP model was introduced for selecting a proper KM strategy [31, 32].  In 2008, a KM performance evaluation model was proposed.  The model was established based on KM theory and the ANP performance assessment approach [33, 34].  However, the ANP is a complex process that requires more numerical calculations in order to evaluate priorities than that of the AHP [34]. Because of fuzzy criteria, Tsenga [28] demonstrated a framework that used the fuzzy set theory to interpret the linguistic information and the ANP to rank alternatives of KM strategies. 

On the other hand, DEMATEL is used to make a network relationship map representing the interrelations among criteria [35, 36].  The TOPSIS is a distance-based method that uses the shortest and farthest distances from positive and negative ideal solutions to find the ranking of the alternatives [37].  The KM strategy selection was tackled by combined ANP and TOPSIS approaches [38].  These techniques also have been applied in a fuzzy environment [36].  Similar to TOPSIS, the SAW VIKOR method solves a multi-criteria decision making problem with non-commensurable and conflicting criteria to rank the KM tools based on the highest score [39].
The SODM also includes 1) Decision Tree [40], 2) Multiple Attribute Utility Theory (MAUT), and 3) AHP [30].  The AHP is used for multi criteria analysis that allows the representation of the interaction of various factors in a complex situation.  In this method, a hierarchical structure is developed to represent the factors given in the KM tool selection problem.  The decision maker then makes judgments on the importance of each factor over the other on the basis of the decision maker’s preference [41].  Some studies also proposed FAHP that deals with evaluating uncertainty in judgment and decisions.  For example, Chang [42] and Chi et al. [43] developed AHP models to explore the influence of KM tools in an organization. In the next section, the potential scenarios are studied and an appropriate model is proposed to select the KM tools that support innovation processes within organizations.
3. Multiple-experts-multiple-criteria KM model

This study aims at developing a model that uses multiple experts’ opinions for several criteria in order to select the best KM tool.  However, the experts’ opinions differ substantially because the experts do not often agree on the level of a specific criterion with respect to a specific KM tool. Therefore, having a conflict resolution Eq.(1) is considered in order to construct the comparison matrix used in FAHP. 
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Where Aij is aggregated value, Ik is importance/weight of expert k, and Ckij is a linguistic value assigned by expert k for comparing criterion i to criterion j.

Also, the authors propose the use of linguistic variable in Table 1 to express not only the level of criteria for each KM tool but also the weight of each expert. Also, Table 1 presents the TFN which corresponds to the linguistic variables. 

Table 1: Equivalent of linguistic variable to triangular fuzzy number

	Linguistic variable
	Neg
	TFN

	Absolute (A)
	N
	(7/2, 4, 9/2)

	Very strong (VS)
	VW
	(5/2, 3, 7/2)

	Strong (S)
	W
	(3/2, 2, 5/2)

	Equal (E)
	E
	(1, 1, 1)

	Weak (W)
	S
	(2/5, 1/2, 2/3)

	Very Weak (VW)
	VS
	(2/7, 1/3, 2/5)

	Non (N)
	A
	(2/9, 1/4, 2/7)


Figure 1 depicts the decision process in the model that is based on multiple experts’ conflict resolution, conversation of linguistic variables to TFN, and FAHP.
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Figure 1: Multiple-experts-multiple-criteria KM tool selection process
4. Identification of Criteria and KM Tools
The success of KM depends strongly on the selection of initiatives that align with organizational goals. The best approach to target KM initiatives explores the current situation in the context of the goals and objectives of the organization and identifies the initiatives that can be integrated into the general solutions that will support those goals and objectives.  Table 2 presents the criteria used in KM tools.  The criteria used to evaluate KM tools can be grouped into Knowledge improvement (C1), Performance Improvement (C2), and Network Improvement (C3) as Echt et al. [18] recommended in their paper and are explained as follows. 
Table 2: criteria used to evaluate KM tools
	Notation
	Criterion
	Description

	C1
	Knowledge Improvements
	C1 is the value creation capability of an organization through the resources owned by individuals. 
C1 aims at creating new knowledge, such as know-how, capabilities, skills, and expertise. This category of improvements concerns the capability of employees to create value through their available resources with the purpose of distributing and sharing knowledge and generating new knowledge. 
In this research, these are evaluated on the basis of their capability to support the innovation process, exploit new markets, and generate adding value processes.

	C2
	Performance improvements
	C2 is the concept of measuring the output of a particular process or procedure, then modifying it to increase the output, increase efficiency, or increase its effectiveness. 
System quality is influenced by attributes such as ease of use, characteristics of human-computer interface, and flexibility and effectiveness of search mechanisms. 
In a short-term organizational view, KM initiatives should be directly linked to explicit and important aspects of organizational, process, and human resource performance such as level of inter and intra-communication, time to market, cost savings, competitive positioning, and market shares.

	C3
	Network improvements
	C3 is the term given to different types of networks and communities that from a KM perspective are recognized, to add significant value to the creation, dissemination, and application of better knowledge at a much faster rate. 
KM initiatives can support networks of knowledge workers through all the internal and external relationships with stakeholders. Knowledge-based inter-organizational collaboration affects the innovation initiatives of the involved companies, from incremental improvements to radical change, by combining competences, sharing resources, and distributing risks. In other words, knowledge networks offer the possibility of exploiting potential synergies and accessing knowledge wherever they are located within the network.


KM tools can be defined as a set of instruments that serves as a means for performing functions, processes, operations, or tasks in KM.  It is generally accepted that there is no unique solution for the use of technology to support of KM in organizations.  Therefore, different KM tools can be defined in different contexts and accordingly organizations should select the KM tools that are aligned to their goals. In this paper, the following KM tools are adopted for supporting innovation and explained as follows.

Table 3: KM tools
	Notation
	KM Tool
	Description

	A1
	Business intelligence
	A1 is a set of methodologies and architectures that transform raw data into meaningful and useful information. 
It allows business users to make informed business decisions with real-time data that can put a company ahead of its competitors.  Additionally, it allows identifying significant trends or patterns, and giving key stakeholders the ability to make better decisions.  It is considered for construction of the KM tool, and covers the use and benefits of the tool. The typical applications of those tools are in business reporting for sales, marketing, management reporting, business process management, budgeting and forecasting, financial reporting and similar areas.



	A2
	Content applications
	A2 is involved during the Construction and Dissemination process. A set of technologies that support the evolutionary life cycle of digital information and higher value documents. Those digital information and documents are often referred to as content or digital content in form of text, such as documents, multimedia files, such as audio or video files, or any other file type, which follows a content lifecycle which requires management. It may support the import and creation of documents, the identification of all key users and their roles, the assignment of roles and responsibilities to different instances of content categories, the ability to track and manage multiple versions of a single instance of content, and the ability to publish the content to a repository to support access to the content.

Archiving/e-discovery solutions are examples of Content management to store, search, and retrieve data or information about data, while document management supports the management and retention of higher-value intellectual property, such as contracts, deals, legal matters, standard operating procedures, regulatory submissions, engineering schematics, plant and facilities maintenance materials, and patent submissions.



	A3
	Data management tools
	A3 Tools is included on the KM process during the construction and embodiment phase. It is gathered of structured collection of records or data that is stored in a computer system. The structure is achieved by organizing the data according to a database model, or collection of databases, designed to help managers make strategic decisions about their business. The term data warehousing generally refers to the combination of many different databases across an entire enterprise. Data warehouses contain a wide variety of data that present a coherent picture of business conditions at a single point in time




5. Fuzzy Analytic Hierarchy Process

The Analytic Hierarchy Process is a tool utilized by many researchers worldwide.  It is a decision making process which helps to set priorities when a quantitative and qualitative aspect is being considered in an equation. Many find it very practical and flexible to use.  This process works by minimizing complex evaluation criteria into a series of one to one comparisons. However, due to lack of certainty on information and difficulty evaluating strength of preferences, decision makers are unable to set the exact numerical values when conducting the test. Therefore, AHP plays a key role in solving this issue; it enables the users to deal with vagueness and uncertainty in the decision process. 
FAHP consists of local priority from preference ratio, which is combined to generate what is known as the global priorities. According to article, the FAHP computes fuzzy priorities based on arithmetic operations for trapezoid or triangle numbers.  Although this system is widely known; however, there are many critics of this theory, due to its consistency issue. This is because there is no specific articulation on what would make up an inconsistent comparison matrix and how the information would be handled.  Also, the obtained fuzzy priorities are more likely to be flawed due to its lacking of a mechanism to eliminate inconsistent data. 
Therefore, the solution to the problem is adopted.  The following steps are to be used in selecting a proper KM tool.  According to Chang’s method, each object is taken and the extent analysis for each goal is performed respectively [42].

Step 1: The value of fuzzy synthetic extent with respect to the 
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To derive
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And to acquire
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And 
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Step 2: as M1 = (𝑙1, 𝑚1, 𝑢1), and M2 = (𝑙2, 𝑚2, 𝑢2) are two triangular fuzzy numbers, the degree of possibility of M2 ≥ M1 is defined as 
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Where d , as shown in Figure 2,  is the ordinate of the highest intersection point D between μM1 and μM2. To compare M1 = (𝑙1, 𝑚1, 𝑢1), and M2 = (𝑙2, 𝑚2, 𝑢2), we need both the values of V(M1≥M2) and V(M2≥M1).

Figure 2: Intersection between M1 and M2
Step 3: The degree possibility for a convex fuzzy number to be greater than k convex fuzzy Mi (i= 1,2,...,k) numbers can be defined by

V (M ≥M1, M2,…, Mk ) =𝑣[ 𝑀 ≥𝑀1 𝑎𝑛𝑑 𝑀 ≥𝑀2 𝑎𝑛𝑑 𝑀 ≥𝑀𝑘 ]

=min𝑣 𝑀 ≥𝑀1, 𝑖=1, 2,…, 𝑘




(8)
Assume that

d’(𝐴𝑖)=min𝑉 (S𝑖≥𝑆𝑘) 𝑓𝑜𝑟 𝑘=1,2,…,𝑛 ;𝑘≠𝑖   Then the weight vector is given by





W ‘ = (d’(A1),d’(A’2,…,d’(An))T
           
  
       (9)

where Ai (i=1,2,…,n) are n elements.
Step 4: Via normalization, the normalized weight vectors are 

𝑤 = (d (𝐴1), d (𝐴2),…, d (𝐴𝑛))𝑇 




(10)

Where w is a non- fuzzy number.
6. An Illustrative Example
The hierarchy of the selection criteria and decision alternatives can be seen in Figure 3. In the hierarchy, the overall objective (i.e., the best KM tool) is placed at level 1, criteria at level 2, and the KM tools at level 3.  The output of the hierarchical structure, as presented in the Figure 3, all the criteria are arranged in such a way that each of them directly influences the selection of KM tools.

Figure 3: Hierarchy for KM Tool Selection

6.1 Construct the multiple expert-multiple criteria comparison matrix

The process starts by constructing pairwise comparison matrix for the criteria (C1: Knowledge Improvement, C2: Performance Improvement, C3: Network Improvement), which consists of several fuzzy linguistic values obtained from experts as shown by (A1ij, A2ij,…,Akij). The expert k has its own weight (Importance) according to his experiences that is denoted by Ik.. 

For example, if the weight of criterion C1 relative to criterion C2 is (A, VS,E) by three experts whom their Importance are (E,E,S), the weight of C2 relative to C1is (N,VW,E). Then, we use Eq(1) to resolve the conflict among the experts. Therefore, the main weight of criterion C1 relative to criterion C2 is 
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Now, the main weight is converted to TFN by using Table 1. For example, the equivalent TFN for E is (1,1,1).
6.2 The FAHP process

The pair wise comparison matrix of each category is assigned by relating to the preference of the decision makers to the overall objective. The pair wise comparisons for the criteria are determined and shown in Table 4.
Table 4: Criteria fuzzy pair wise comparison matrix
	Criteria
	Knowledge Improvement
	Performance Improvement
	Network Improvement

	Knowledge Improvement
	(1,1,1)
	(3/2,2,5/2)
	(2,5/2,3)

	Performance Improvement
	(2/5,1/2,2/3)
	(1,1,1)
	(1,3/2,2)

	Network Improvement
	(1/3,2/5,1/2)
	(1/2,2/3,1)
	(1,1,1)


For identifying the computation procedures, the pair-wise judgments from the Table 4 are evaluated as follows:
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After determining these results, these fuzzy values are compared by using Eq. (7) 
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Then priority weights are calculated by using Eq. (8):
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After the weight vector is calculated and the normalization of these values priority weights for the criteria are calculated and shown in Table 5.
Table 5: The priorities weights for criteria
	Criteria
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	Knowledge Improvement
	1
	0.87

	Performance Improvement
	0.15
	0.13

	Network Improvement
	0
	0


The same systematic approach is considered for the other evaluations, and priority weights for the criteria with respect to the Business Intelligence are determined and shown in Table 6. 
Table 6:Alternative fuzzy pair wise comparison matrix with respect to Knowledge Improvement
	 Knowledge Improvement
	Business Intelligence
	Content Application
	Data Management Tools

	 Business Intelligence
	( 1 , 1 , 1 )
	(3.13 , 6.7 , 4.8)
	(0.31,0.83,0.46)

	 Content Application
	(0.21,0.15,0.32)
	( 1 , 1 , 1 )
	(3.13 , 6.7 , 4.8)

	 Data Management Tools
	(2.2,1.2,3.25)
	(0.21,0.15,0.32)
	( 1 , 1 , 1 )
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Using Eq.(9) to calculate and after normalization of these values priority weights with respect to Business Intelligence are shown in Table 7.
Table 7: The weights of criteria with respect to Knowledge Improvement
	Knowledge Improvement
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	Business Intelligence
	1
	0.471

	Content Application
	0.868
	0.409

	Data Management Tools
	0.255
	0.120


Following the same process, the priority weights for the criteria with respect to the Content Application are determined and shown in Table 8.
Table 8. Alternative fuzzy pairwise comparison matrix with respect to Performance Improvement
	Performance Improvement
	Business Intelligence
	Content Application
	Data Management Tools

	 Business Intelligence
	( 1 , 1 , 1 )
	(4.75 , 2.9 , 3.5)
	(0.293,0.147,0.172)

	 Content Application
	(0.286,0.345,0.211)
	( 1 , 1 , 1 )
	(7.4,5.2,1.6)

	 Data Management Tools
	(5.82,6.79,3.41)
	(0.625,0.192,0.135)
	( 1 , 1 , 1 )
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Using Eq.(9) to calculate and after normalization of these values priority weights with respect to content application are shown in the Table 9.
Table 9: The weights of criteria with respect to performance Improvement
	Performance Improvement
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	 Business Intelligence
	0.588
	0.307

	 Content Application
	0.74
	0.386

	 Data Management Tools
	0.588
	0.307


Priority weights for criteria with respect to the Network Improvement are determined and shown in Table 10. 

Table 10: Fuzzy pair wise comparison matrix with respect to Data Management Tools
	Network Improvement
	Business Intelligence
	Content Application
	Data Management Tools

	 Business Intelligence
	( 1 , 1 , 1 )
	(4.78 , 2.21 , 6.83)
	(0.571 , 0.424 , 0.210)

	 Content Application
	(0.286 , 0.345 , 0.211)
	( 1 , 1 , 1 )
	(4.54 , 1.12 , 3.55)

	 Data Management Tools
	(5.82 , 6.79 , 3.41)
	(0.625 , 0.192 , 0.135)
	( 1 , 1 , 1 )
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Using Eq.(9) to calculate and after normalization of these values priority weights with respect to Data Management Tool are shown in Table 11. 
Table 11: The weights of alternatives with respect to Data Management Tools
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	 Business Intelligence
	0.8
	0.412

	 Content Application
	0.57
	0.294

	 Data Management Tools
	0.57
	0.294


6.3 Case Study Results
The priority of Knowledge Improvement is the most important criterion from the Table 5.  In addition, in Table 12, the priority weight of each KM tool with respect to each criterion is displayed.  For calculation, the final weight is obtained by multiplying the overall weight, for each alternative weight with respect to all criteria, with the priorities weights of criteria in Table 5.
Table 12: The priorities weights of suppliers with respect to all criteria
	Criteria
	Business Intelligence
	Content Application
	Data Management Tools

	Knowledge Management
	0.471
	0.307
	0.412

	Performance Improvement
	0.409
	0.386
	0.294

	Network Improvement
	0.120
	0.307
	0.294


Hence, the final weight matrix are summarized and displayed in Table 14. From the final ranking of all alternative, the decision maker would consider alternative 1 over alternatives 2 and 3. 
Table 14: The priority weights of the KM Tools
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	Final score

	Business Intelligence
	0.450

	Content Application
	0.405

	Data Management Tools
	0.145


7. Conclusion
The Analytical Hierarchy Process approach can be utilized in a vast variety of a decision making problems. Although AHP theory is found ineffective in minimizing the ambiguity and uncertainty of the information, it can be relatively helpful when used to determine the relative weights given to different criteria. In addition to that, it can be a useful tool in determining the impact that each alternative would make on the focused attributes.

An extended FAHP theory has been used for selecting the KM tools in this case study. The given case study is evaluated according to three main criteria to attain the degree of preference respected with each option for choosing the most proper choice. For future works, one may develop a graph-based model to find the best tools and perform a comparative analysis.
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