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ABSTRACT

With organizations focusing on how to manage Knowledge, they are running into a task that is turning out to be overwhelming. This paper will focus on what is Knowledge Management and Data Text Mining and how the two have a relationship with each other. The paper will determine what is knowledge and the problems within that determination. It will then show how Data Text Mining can improve knowledge management especially relating to finding ‘hidden’ information and conversion of information. The purpose of this paper is to improve how managers or Chief Knowledge Officers lead knowledge management activities.
INTRODUCTION

Knowledge Management is an area that been around for while but is growing within business organizations. Business have been sharing knowledge with each rather they realize it or not. Either it is benchmarking each other or a former employee who leave his work behind for the business to study or not to study, knowledge sharing is information. The trouble has been what to do with a large amount of information that is unstructured and how to find the value or knowledge from that information. One solution to that issue is Text Data Mining.
Definition of Knowledge Management

Knowledge management has many definitions and is a board subject matter within itself simply because of the meaning of the word knowledge (which will be focused on later within this body of work). One definition that came to my attention the most is that “Knowledge management (KM) is the name given to the set of systematic and disciplined actions that an organization can take to obtain the greatest value from the knowledge available to it.” (Marwick, 2001) Organizations are now starting to look at "knowledge" as a resource as well. This means that we need ways for managing the knowledge in an organization. We can use techniques and methods that were developed as part of Knowledge Technology to analyze the knowledge sources in an organization. Using these techniques we can perform Knowledge Analysis and Knowledge Planning.
Definition of Text Data Mining

Like Knowledge Management, Text Data mining has many definitions. It is not the simple search that normal computer users are comfortable with via Google or Yahoo. In a search, the user is typically looking for something that is already known and has been written by another person. The definition of “text mining suggests that it is either the discovery of texts or the exploration of texts in search of valuable, yet hidden, information.” (Kroeze, 2003, 94) While data mining can be defined as “the acquisition of new, important, valid and useful knowledge from data or a proactive process that automatically searches data for new relationships and anomalies to make business decisions in order to gain competitive advantage.” (Kroeze, 2003, 94-95) An example in data mining is using consumer purchasing patterns to predict consumer habits and to determine what products to place for sale and purchases. Data and text mining have different and similar definitions but both of their goals are to find “knowledge” that we do not know but yet will have value to an organization. 
Problems with Knowledge Management

There are many problems in relation to Knowledge Management. CKO has the task of turning unstructured information into structured information, plus finding information that the organization does not know that may be valuable to the organization. Some problems that arise are the exploration of the distinction between implicit and explicit knowledge, what constitutes knowledge and whether it can be managed. 

This paper will attempt to answer the research question of how can Data Text Mining improve the management of Knowledge? It will answer the research question through exploring what is good knowledge management, the whole idea of knowledge, and why use Data Text mining to manage knowledge. 
LITERARY REVIEW

Conducting research for Knowledge Management serves as a big task because there is so much information to read. The research becomes very slim when including data text mining to Knowledge Management. Many researchers have not embarked upon the idea of Text Data Mining because the idea of Text Data Mining is a heavy subject within its own. In order to get to Data Text Mining, the research needed to discover exactly what knowledge management is and what comes with it. 

What comes with Knowledge Management is the idea of what is Knowledge. Majority of the authors discuss how this is a challenging field. Marwick (Marwick, 2001) article hit this subject area the hardest by focusing on the four levels of transformation of knowledge. The main goal the article was striving for was to build knowledge management solutions with applied technologies and to attempt to evaluate their actual or potential contributions to the processes underlying organizational knowledge creation. It never really brought the idea of Text Data technologies. Though there were articles that incorporate data mining techniques. The goal of the article (Herschel, 200) was converting knowledge by using information exchange. They also never really incorporate Text Data Mining, just wanted to find a way to get to data mining. The trend of the research was how to get to certain conversions.

With Data Text Mining, case studies pertaining to an IBM system became the foundation of understanding what text mining can do. It showed that information can be converted in a structured matter and ease the issue of converting knowledge.

The paper will focus on Data Text Mining improving the quality of “Knowledge” discovery. Text Data Mining is not the first step into improving Knowledge management. In order to get to how and why data mining improves KM, we must first discover what Knowledge is.

KNOWLEDGE 
Knowledge may not sound like an important subject matter with dealing with a process relating to information technology but we must define what knowledge is in order to manage it and be able to mine its data. “Knowledge in this context includes both the experience and understanding of the people in the organization and the information artifacts, such as documents and reports, available within the organization and in the world outside.” (Marwick, 2001, 814) Knowledge is also divided into two components: implicit knowledge and explicit knowledge. Implicit knowledge is what the knower knows, which is knowledge that is from experience and includes beliefs and values from the knower. (Marwick, 2001, 814) Explicit Knowledge is represented by document or a video, which has the goal of communicating with another person or other people. (Marwick, 2001, 814) Figure 1-A has examples of the two types of knowledge. 
---------------------------------------------------------------------------------------------------------------------
Insert Figure 1-A Here

--------------------------------------------------------------------------------------------------------------------- 


One of the most influential processes with Knowledge and a key element in KM is its conversion with the two types. Figure 1-B is a quick reference guide to the conversions. 
---------------------------------------------------------------------------------------------------------------------
Insert Figure 1-B Here
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Tactic to Implicit is socialization which includes discussion and any form of collaboration. Explicit to Implicit knowledge results internalization. This leads to a person creating their own new knowledge by combining their implicit knowledge that is already in place with knowledge of others via documents or databases. Externalization is from implicit to explicit knowledge conversion. This conversion is from meetings or any other form of collaborations and the response to questions that arise from those collaborations. Lastly, Explicit to Explicit Knowledge conversion is combination. Combination conversion is simply sharing knowledge through E-mails, reports, database and etc. 
Technology use to Assist conversion of Knowledge
One of the most beneficial IT applications that can assist Implicit/Implicit to Implicit/Implicit conversion is Groupware. “Shared experiences are an important basis for the formation and sharing of implicit knowledge. Groupware provides a synthetic environment, often called a virtual space, within which participants can share certain kinds of experience; for example, they can conduct meetings, listen to presentations, have discussions, and share documents relevant to some task.”(Marwick, 2001)


For implicit to explicit, the key is answering the questions that arise from a forum. Newsgroups are value for this conversion. “Newsgroups and similar forums are open to all, unlike typical team discussions, and share some of the same characteristics in that questions can be posed and answered, but differ in that the participants are typically strangers. Nevertheless, it is found that many people who participate in newsgroups are willing to offer advice and assistance, presumably driven by a mixture of motivations including altruism, a wish to be seen as an expert, and the thanks and positive feedback contributed by the people they have helped.” (Marwick, 2001) The issue with this is the fact that implicit information can still carry over in the explicit knowledge.

Explicit to Explicit and Explicit to Implicit are more common ones. Explicit to Implicit technologies are simply power point presentation and video of facts. The goal is to make the explicit knowledge into a visual format. Explicit to Explicit is using E-mail to send a report and at the end being able to search and categorize the knowledge. See Figure 1-C for a guide of the type of technology that can be use to assist the conversion of the knowledge.
---------------------------------------------------------------------------------------------------------------------
Insert Figure 1-C Here
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Problems relating to Implicit and Explicit Knowledge

One of the key issues with an organization managing knowledge is how to convert Implicit Knowledge into Explicit Knowledge. “Davenport and Prusak note that managers should understand that implicit knowledge is almost impossible to reproduce in a document or database. They argue that implicit knowledge incorporates so much accrued and embedded learning that its rules may be impossible to separate from how an individual acts. Therefore, they claim, implicit knowledge cannot be effectively codified in print.” (Herschel, 1999, 45)  
What is good Knowledge Management?
The obvious answer to what is good knowledge management is a successful one. To the one who is the chief of KM: “knowledge management is good when it enhances their [their meaning their company or organization] competitiveness.” (Bots, 2002, 2) For example, something that can separate an organization from the rest of the industry would be discovering hidden information at faster rates, which can increase an organization’s competitiveness. The problem with reaching good KM is the two contrasting paths a chief of KM can follow which are; the Analytical Perspective and Community Perspective.
Analytical Perspective
With the Analytical Perspective, the knowledge content is the main agenda. Knowledge management is a goal-driven activity so there is no room for creativity. Everything is straightforward and has a purpose with no room for going off-track. It is all about the facts and nothing else. The activities or standards developed from knowledge must turn into written form. This makes information technology an important role for knowledge management. The knowledge must be placed in any form of a database and shared within that database. According to the Analytical Perspective; “knowledge is good when it is explicit, structured, precise, and valid.” (Bots, 2002, 4) 
Benefits and Cost of Analytical Perspective

The benefit of the Analytical Perspective is the fact that the knowledge is in a logical, structural format. It is define in some form of documentation and can not be lost among an organization or community. It will be easier to express the knowledge to the organization because it is already in a clear format. 

The cost of this perspective is the lack of creativity. It would be easy for managers of KM to be stuck with the facts and data and not look beyond what is already known. The Knowledge Management can become too logical and focus on complete information and not discover patterns among incomplete information. 
Community Perspective
With the Community Perspective, the community of the knowledge is the main agenda. People are always connected to the knowledge, no matter what form of knowledge it is (explicit or implicit). In the community perspective, Knowledge management is a goal seeking activity so there is plenty of room for creativity. It is not as straightforward as the Analytical Perspective. It is even encouraged to repeat knowledge if needed because it could possibly lead to new knowledge. While information technology played a larger role with the other perspective, it is only used as a communication tool among the community. The communication is more of e-mail and instant messaging. Under this view, knowledge management is “good when it is new (adds to previous knowledge), innovative (opens new views), and fertile (inspires, and can be built upon by, other professionals; is transferable to other professional domains).” (Bots, 2002, 4)
Benefits and Cost of Community Perspective

The obvious benefit of the Community Perspective is the creativity. The communication is open among the community then the knowledge that is developed could be rewarding and valuable. “The actor perspective acknowledges the disincentives toward knowledge management among professionals that can often be strong and quite legitimate.” (Bots, 2002, 6)


However, the problem with the Community view is the fact that knowledge is based too much on people. It is hard to determine how legit the knowledge sharing among the community really is when the knowledge is based on ones experience. See Figure 2-A for overall view of the two perspectives.
---------------------------------------------------------------------------------------------------------------------
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Managers of KM: Put the Two Views Together

The key here is to balance the two views. Most mangers may lean towards one perspective but one perspective is not necessarily better than the other. The Analytical view brings the facts to knowledge management and actual documentation while the Community view brings creativity to the arena. A manager should not go in one direction when supervising knowledge activities especially when trying to implement text data mining within Knowledge Management. “It would seem tempting to conclude that substantive codification and dissemination tools (repositories, ‘yellow pages’ directories, etc.) are appropriate for analytical approaches, and that collaborative tools (shared workspaces, ‘community support systems’) are appropriate for actor approaches. However, we are convinced that such black-and-white views are too poor even to serve as hypotheses in knowledge management research.” (Bots, 2002, 10) If Knowledge Managers combine the two views, than their knowledge management would result in a successful one. 

Why Use Text Data Mining?

The reality is that most of the knowledge in an organization is in an unstructured arrangement. “Estimates suggest that at least 80 percent of today’s data is in an unstructured textual format.” (Leavitt, 2002, 23) Text mining works at its best for the discovery of knowledge which can learn and uncover information that was hidden among unorganized text. The community can apply intelligence and creativity to knowledge. Text mining advances the creativity, by assisting the knowledge worker to explore and gain knowledge from the knowledge base on the community by “determines patterns and predicts outcomes from large volumes of text-based data.” (Leavitt, 2002, 24) Text mining is particularly relevant today because of the enormous amount of knowledge, either within an organization or outside of it, that resides in text documents. “SAS product manager Wayne Thompson said text mining works with large collections of documents, such as e-mail messages, survey responses, or patient health records. The technique analyzes the text, places the information into predefined categories, and converts the data into a structured format for use with traditional mining techniques.” (Leavitt, 2002, 24)
Types of Information that works well with Data Text Mining

Text mining is most useful for unorganized bodies of information, particularly those that have an ongoing accumulation and change. Bodies of text that accumulate over a period of time are typically unorganized and therefore good candidates for text mining. The goal here is to turn any form of knowledge into explicit knowledge. Since most knowledge is in an unstructured format, this would mean that the knowledge came from a community perspective. This would result in the most difficult conversion of knowledge; Implicit to Explicit. Text Data mining can actual create explicit knowledge from implicit knowledge. This could be further seen with the study of IBM’s TAKMI System.
Text Mining System in Action


IBM has developed a system from IBM TAKMI® for biomedical documents called MedTAKMI. TAKMI provides the following mining and analysis views; 2D Map which shows the associations between concepts in the specified two categories. Trend Analysis displays the fluctuation of the frequency of documents including concepts in the specified category. Chronological Analysis shows the regularity of documents. Topic Extraction shows prominent events during the specified period. (Uramato, 2004) 


The goal of the MedTAKMI is to improve applications “such as drug discovery and development in the pharmaceutical sector and clinical record management in health care.” (Uramato, 2004, 516) The system mines through the MEDLINE which is a collection of over 11 million documents relating to biomedical research. “MedTAKMI consists of two main components designed to handle information extraction and entity/relationship mining.” (Urmato, 2004) “The MedTAKMI system can be used to aid in drug discovery and clinical information retrieval. For example, defects in the AML1 gene are thought to cause acute leukemia. Suppose they are interested in developing a treatment for leukemia and are looking for potential drug targets. For this example a subset of approximately 330000 of the latest abstracts from the 2003 MEDLINE distribution was used. A keyword search reveals that 54 papers in the sample set mention AML1.” (Urmato, 2004) 

IBM evaluated the TAKMI system at a call center. The call takers made reports of each call by typing in customer information, selecting call categories such as technical questions and answers and typing in brief descriptions of questions or messages from the customer and brief descriptions of answers or any actions that were taken. (Nasukawa, 2001) Trend Analysis from the TAKMI system showed that Windows 98 was the most increasing word in the software category from the middle of June to the beginning of July in 1998. Such questions like Is it possible to install Windows 98, Does it support Windows 98, Can I use Windows 98, and Can I upgrade? (Nasukawa, 2001)  Without text data mining, the call center would have had to rely on what the call takers remember were most frequent questions during their work hours. The call center now knows what FAQ to post to their website which can improve their overall customer service and reduce the workload of their call takers. This is valuable information companies easily over look. Anyone can see this as you go to a website seeking information on a FAQ and none of the questions have anything to do with your issues.
A possible step to take to Enhance Text Data Mining
A Springfield, Massachusetts based corporation stride to be the market driven catalyst for growth and development of technology-based industries in Western Massachusetts. The company serves to coordinate and manage the region's information technology, materials and manufacturing, and bio technology. The company had intentions to build a knowledge network that would be available to all of the members within the corporation. The twist was to include Artificial Intelligence within the knowledge management. When someone imagines AI, they usually think of machines imitating human intelligence. “… real text data mining’ does not automate human intelligent behavior…” (Kroeze, 2003, 4) The goal was for the system to learn what constitutes a good match when mining through data from learning what the actual member searches for and what they would actual use.

With AI included in Data Text mining systems, it can speed up knowledge retrieval. If the MEDTAMKI system had artificial learning within its system, it could break down data to a more specific area because over time it would learn what to rule out based on the user. An example would be that the system would search for a protein related for a particular disorder. The mining would return a trend between two proteins. The user may have determined that one of the proteins have no actual relation to the disorder. The system can then learn to rule out any new unstructured information that contains the protein that has no relation. 


 AI could also further improve the quality of the call center that was using the TAMKI system. The call takers would have to record the answers to the question and or the actions that were taken. With the learning process of AI, it could actual learn what actions are needed for a particular question and rule out what is not needed. For a caller who is inquiring how to dual-boot a hard drive with Windows XP and Windows ME, the system would learn if better customer service were provided from answering the question or if actual actions were needed to solve the problem. If one set of answers from call takers were more success than other sets of questions, than the system would learn not to rely heavy on the unsuccessful answers. The Text Data Mining could learn what questions are best to place in their FAQ while the AI could learn what actions are best for solutions to the questions. 
Conclusion


Knowledge Management can be valuable to an organization when done right. It seems many organizations collect massive information but are unaware on how to manage the information. To most, why bother wasting time and money on information that is just sitting there. This can be seen with many companies who has this potential knowledge at hands reach but has yet to create there knowledge management system. 

To get over the hump; managers must understand what knowledge is. This goes into the notion of converting between Implicit and Explicit information. Once there is a good foundation of what knowledge is than they must learn how to effectively approach their knowledge management. They have to balance the two views of Analytical and Community Perspectives. No manager should feel that the best knowledge is from facts. There is still value in the community view which brings creativity to information from individuals. The managers who fear that their time will be wasted because of most information being in an unstructured format must understand that Text Data mining must collaborate with their Knowledge Management. The goal of Data Text Mining is to expose information that was hidden to the organization among unstructured text. If you just simply do a search among random text, all you will receive is just that; text. Text Data Mining can turn unstructured information into actual data. Then organizations can use the more comfortable and reliable data analysis techniques. A group of documents about call center interactions can turn into statistics displaying trends between interactions.

Better Knowledge Management can improve any organization. The goal of any company is to be the best and the stand above the competition in their relating industry. Knowledge Management through Data Text Mining can lead the way for any organization who desires to seek information that no one else has discovered. The key is for managers to tackle the knowledge not alone but with Data Text Mining.
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TABLES
Table 1-A.  Examples of Implicit & Explicit Knowledge

(Cook, Promoting Organizational Knowledge Sharing)

	Implicit Knowledge
	Explicit Knowledge

	· Personal skills

· Beliefs

· Values

· Ideals

· Creativity

· Insight

· Innovation
	· Trade skills

· Policies

· Procedures

· Patents

· Trademarks

· Research


Table 1-B 

from Marwick, A.D., “Knowledge Management Technology,” IBM Systems Journal, vol. 40, no. 4, 2001, p. 815.
	Implicit to Implicit:

Socialization 


E.G., team meetings and discussions


	Implicit to Explicit:

Externalization
E.G., dialog with team, answer 
questions



	Explicit to Implicit:

Internalization
E.G., Learn from a Report


	Explicit to Explicit:

Combination
E.G., Email a Report




Table 1-C 
from Marwick, A.D., “Knowledge Management Technology,” IBM Systems Journal, vol. 40, no. 4, 2001, p. 815.
	Examples of technologies that can support or enhance the transformation of knowledge


	 

	Implicit to Implicit 

	Implicit to Explicit 


		E-meetings 

	Answering questions 


		Synchronous collaboration (chat) 

	Annotation 


		Explicit to Implicit 

	Explicit to Explicit 


		Visualization 

	Text search 


		Browsable video/audio of presentations 

	Document categorization 



	


Table 2-A

from Bots, P.W.G.; de Bruijn, H. Effective knowledge management in professional organizations: going by the rules. System Sciences. HICSS. Proceedings of the 35th Annual Hawaii International Conference .p2. 
	Cognitive Model
	Community Model

	Knowledge for innovation is equal to objectively defined concepts and facts
	Knowledge for innovation is socially constructed and based on experience



	Knowledge can be codified and transferred through text: information systems have a crucial role.
	Knowledge can be implicit and is transferred through participation in social networks including occupational groups and teams.



	Gains from KM include exploitation through the recycling of existing knowledge.
	Gains from KM include exploration through the sharing and synthesis of knowledge among different social groups and communities



	The primary function of KM is to codify and capture knowledge. The primary function of KM is to encourage knowledge-sharing through networking


	The primary function of KM is to encourage knowledge-sharing through networking



	The critical success factor is technology
	The critical success factor is trust and collaboration

	The dominant metaphors are the human memory and the jigsaw (fitting pieces of knowledge together to produce a bigger picture in predictable ways)


	The dominant metaphors are the human community and the kaleidoscope (creative interactions producing new knowledge in sometimes




