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ABSTRACT

Knowledge management refers to the set of processes developed in an organization to create,
gather, store, transfer, acquire and apply knowledge. Today’s business world is rather complex.
We need flexible tools to deal with the evolving complexities. Different, as well as dynamic,
business solutions need to be derived to cope with the ever-changing business world. Business
problems and solutions not only affect people within the organizations, but also other people like
customers and suppliers. Knowledge management increases the ability of the organization to
learn from its environment and to incorporate knowledge into the business processes by
adapting to new tools and technologies. Data mining tools and technologies have evolved during
the last decade and now are extensively been used by different organizations. Still the reusability
of the knowledge that is being extracted is not very common. One way to improve the reusability
is to use the knowledge base as front-ends to Case-based Reasoning (CBR) applications. The
paper focuses on the issues of knowledge management and presents a holistic framework for
knowledge management by integrating Data Mining (DM) tools and technologies with CBR tools
and technologies. The purpose of the integrated framework is to attain, retain, revise and reuse
Business Intelligence (BI) within an organization. Bl is the process of gathering and using
information in the field of business. In other words it is the process of converting data into
information and then into knowledge to solve business problems. Business intelligence is carried
out to gain sustainable competitive advantage and is a valuable core competence in today’s
complex world.
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INTRODUCTION

Knowledge management refers to the set of processes developed in an organization to create,
gather, store, transfer, acquire and apply knowledge [10,11, 17, 18]. Today’s business world is
rather complex. We need flexible tools to deal with the evolving complexities. Different, as well

as dynamic, business solutions need to be derived to cope with the ever-changing business world.
Business problems and solutions not only affect people within the organizations, but also other
people like customers and suppliers. Knowledge management increases the ability of the
organization to learn from its environment and to incorporate knowledge into the business
processes by adapting to new tools and technologies [6,7, 19].

Over the years database applications, data warehouses, and data mining tools have evolved into a
unique and popular business solutions to attain business intelligence. Decision makers already
consider these systems to be key components of their IT strategy and architecture. It is no secret,
especially considering the global nature of today’s economy, that business intelligence has won a
great deal of attention from top practitioners and researchers.
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Bl is carried out to gain sustainable competitive advantage and is a valuable core competence in
today’s complex world. Bl needs access to combined and centralized business information. Data
warehousing is being used by many organizations as a way to pull all related data together in
order to successfully answer relevant business questions. Idea behind a data warehouse is to
centralize company wide information to create and deliver the necessary analytical environment
(for data mining or knowledge discovery) to meet the changing needs of business. Data
warehouse data can be compared with the metaphor of the crystal river with its pure life-giving
water, which always reflects the stone over which it flows. Similarly data warehouse data would
reflect the organizational activities [14]. Business must treat user data with the same care that
physicians apply to patient information [2, 3, 8, 9, 21].

Data and knowledge management in the form of sharing information within the enterprise and
other business partners is a key success factor. Bl is all about knowing where the market is
going, where do we stand as a competitive organization, where there are threats and potential
opportunities. Business intelligence system can best be defined as a broad category of
applications and technologies for gathering, storing, analyzing, and providing access to data to
help enterprise users make better business decisions. Bl applications include the activities of
decision support systems, query and reporting, online analytical processing (OLAP), statistical
analysis, forecasting and data mining [12, 22].

We propose that in addition to the existing category of applications Bl system should also
include CBR systems to incorporate the reusability of the knowledge gained over time and
retained to solve future problems. We intend to present a framework for integrating CBR
systems along with other Bl category of applications [13]. The proposed framework would be
helpful in implementing information systems that would meet the organizational needs and
enhance decision making by attaining, retaining and reusing Bl in the organization.

Data Mining

Current trends in today’s complex business environment include collecting and analyzing
information regarding customers, products, and processes in order to increase profit and reduce
expenses. Businesses are attempting to gather and comb through this data by implementing
various systems to make up a suite of Business Intelligence System. Bl is the process of
gathering information in the field of business. The purpose is to enhance data into information
and then into knowledge to be able to address business issues and concern successfully. The
process can be summarized in the following scheme:

Data ---> Information ---- > Understanding ---- > Knowledge ---- > Business Intelligence

From the scheme above it can be seen that the data could be analyzed and interpreted to gain an
understanding and increase our knowledge, which could be applied to handle business situation
at hand. For a successful interpretation/evaluation of a data material we need knowledge in three
different contexts, namely: - data context, - statistical context, - domain (business) context [4].

The data context utilizes some general knowledge of the application area to transform or
structure the data into a model, which could be statistical or analytical. The domain context, in
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addition to the above, should have more deep and specific knowledge of the application area to
be able to interpret the results appropriately and draw conclusions from the statistical analysis.

The data evaluation process described above is broadly known as Data mining or Knowledge
extraction/discovery in databases (KDD) and could broadly be defined as the non-trivial
extraction of implicit, previously unknown and potentially useful knowledge from data. The
identified knowledge could be used to serve the following objectives: - make predictions or
classifications about new data, - explain existing data, - summarize the contents of a large
database to facilitate decision making. The most commonly used techniques in data mining today
are [20]:
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Figure 1. A General Framework for Data mining Methodology

- Atrtificial neural networks (ANN) Non-linear predictive models that learn through
training and resemble biological neural networks in structure.

« Decision treesTree-shaped structures that represent sets of decisions. These decisions
generate rules for the classification of a dataset.

Volume VI, No. 2, 2005 12 Issues in Information Systems



A Holistic Framework for Knowledge Management

« Genetic algorithmsOptimization techniques that use processes such as genetic
combination, mutation, and natural selection in a design based on the concepts of
evolution.

« Nearest neighbor method: A technique that classifies each record in a dataset based on a
combination of the classes of the k record(s) most similar to it in a historical dataset.
Sometimes called the k-nearest neighbor technique.

« Rule induction: The extraction of useful if-then rules from data based on statistical
significance.

DM tools and technologies have evolved during the last decade and now are extensively been
used by different organizations. The strength of today’s DM tools and technologies is due to —
increasing computing power, improved data collection, and statistical and learning algorithm. A
general methodology for data mining is given in figure 1. We implemented a system based on
the above framework and it was proven successful in mining data from a large database
described elsewhere [4-6]. Most data mining tools of today use a similar framework.

Case-based Reasoning

DM tools can help us extensively to learn and gain knowledge from the data sets. Still the
reusability of the knowledge that is being extracted/gained is not very common. One way to
improve the reusability is to use this knowledge base as front-ends to CBR applications. In other
words DM tools and technologies need to be integrated with CBR tools and technologies to reuse
the knowledge in addressing identical future problems. CBR is an artificial intelligence
technology that uses previous knowledge from solved problems in order to give suggestions to
the solution of new problems. In CBR, descriptions of previous expert experiences are
represented as cases in a knowledge base, new problems are solved by adapting to solutions of
similar cases in the past. The work of Schank and Abelson’s in 1977 is widely held to be the
origins of CBR [15,16, 24]. They proposed that our general knowledge about situations be
recorded as scripts that allow us to set up expectations and perform inferences. The philosophical
roots of CBR, is the work of Roger Schank’s group at Yale University in the early 1980s, that
produced both a cognitive model for CBR and the first CBR applications based upon this model.
Janet Kolodner developed the first CBR system called CYRUS [15,16]. CYRUS contained
knowledge, as cases, of the travels and meetings of ex-US Secretary-of-State Cyrus Vance.
CYRUS was an implementation of Schank’s dynamic memory model [24]. The CBR cycle or
process is shown in Figure 2. The cycle can be described in short by using the four REs: -
REtrive the most similar case(s); - REuse the case(s) to attempt to solve the problem; - REvise
the proposed solution if necessary; and REtain the new solution as part of a new case.

A new problem is solved by trying to describe what the problem is. This description is then used

to retrieve old cases from the case database. The retrieved case is compared with the new case to
reuse the previously gained knowledge. This process creates a suggested solution to the problem,
which is compared with the real world example and tested. During this revision, useful

experience from the test is added and forms a new tested solution. This tested solution gives a
confirmed solution, which is then retained in the case database as a new case.
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We have conducted some studies based on DM and CBR technologies and the results were
presented elsewhere [5,6]. In these works DM and CBR were conducted separately and in phases
on a large database to discover the potential causes of injuries (DM part- employing DM tools)
and find ways of prevention of the injuries (CBR part — using CBR tool). The idea was to use the
injury database (with causes of injuries) and transform it into a case base (causes of injuries +
their preventions).

DM and CBR technologies can be combined together into a knowledge management holistic
framework for attaining Bl by performing data mining and retaining the Bl by using CRR
technology [6]. A framework for integration is presented in figure 3. System implemented based
on the framework would help to acquire new knowledge through iterations of analysis and
operations (data mining). Further the knowledge that is being discovered/captured by performing
extensive analysis would be represented and reused by employing CBR technology to solve
future problems. In other words the knowledge (discovered and stored by the DM framework —
(Figure 3) inknowledge baseould be used as a front-end by the CBR technology component
(Figure 3) to create reusable CBR applications [5,6]. Currently we are exploring the possibilities
of combining data mining technology together with CBR methodology based on the integrated
framework to implement reusable systems for improved health care and better customer
relationship management. We intend to present the results in our fourth coming works.

A Model for Case Based Reasoning
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Figure 2. The CBR Cycle (Adopted from Aamodt & Plaza).
DISCUSSION

Data mining is used to support the acquisition of knowledge from databases. DM integrated with
CBR (Figure 3) can be viewed as a general knowledge management and also a problem solving
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tool. Knowledge Management is also the practice of treating knowledge as a corporate asset.
Knowledge assets are equally important for competitive advantage and survival as physical and
financial assets [3, 23]. Data mining and CBR can be seen as complimentary methodologies and
integration of the two would help to implement powerful and reusable systems for better
knowledge management as well as to address future problems. One of the key benefits of
including CBR in the suite of business intelligence system would be to enhance organization’s
knowledge base by generating solutions to specific problems that are too massive and complex to
be analyzed by human beings in a short period of time.
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Figure 3. An Architecture for Integration of DM and CBR Technology
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