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Chapter XIV

Comparing Expert
Systems and
Agent Technology for
KM”

Tor Guimaraes, Tennessee Technological University, USA

Abstract

Agenttechnology offers anew means of effectively managing knowledge and addresses
complex decision processes which heretofore appeared intractable. This chapter
presents an overview and comparison of expert system and agent technologies, and
shows the latter as a powerful extension in artificial intelligence for systems devel-
opment. To illustrate, a system developed first using an expert system approach and
then an agent-based approach are used to identify the strengths and weaknesses of
the agent-based approach. Last, the practical implications of a company adoption
of agent-based technology for systems development are addressed.

Introduction

Agent technology (AT) or expert systems (ES) can be useful tools for the emerging
field of knowledge management (KM). KM is the process of creating value from
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an organization’s intangible assets. It deals with how best to leverage knowledge
internally in the organization and externally to the customers and stakeholders.
The focus is on how to best share knowledge to create value-added benefits to
the organization. Simply put, KM is the process of capturing collective expertise
and distributing it in a manner that produces a payoff (Liebowitz, 1999a, b, 2000;
Liebowitz & Beckman, 1998). The expert system, which provides a software rep-
resentation of organizational expertise dealing with specific problems, is a useful
mechanism to accomplish the knowledge-sharing task. However, as presented in
Table 1, traditional ES development techniques have several shortcomings. These
ES shortcomings are exactly what agent technology (AT) was developed to address.
Today, as the system developer chooses between tools and techniques in addressing

Table 1. Comparing ES and AT advantages

Expert Systems

Agent Technology

Expert systems (ES) became the most important
artificial intelligence technology since the early 1980s.
Today, ES applications are found widely in business
and government as ES development techniques and
tool kits have multiplied.

ES technology provides powerful tools to manage
knowledge/expertise within specific domains

Operates without the direct intervention of humans
and has some control over its own actions and
internal state. It is capable of independent action.

Agents share information, knowledge, and tasks
among themselves and cooperate with each other to
achieve common goals. The capability of an agent
system is not only reflected by the intelligence of

individual agents but also by the emergent behavior
of the entire agent community.

An agent learns from experience to improve its
performance in a dynamic environment.

Agents, as autonomous, cooperating entities,
represent a more powerful and flexible alternative
for conceptualizing complex problems.

For problems characterized by dynamic knowledge,
it is infeasible to predict and analyze all possible
interactions among modules at design time.
Flexible interaction among agents at run-time
enables an agent-based system to effectively handle
dynamic, unpredictable knowledge.

Agents cannot only react to specific events but
can also be proactive, polling the environment for
events to determine the proper action in a given
circumstance.

An intelligent distributed agent architecture that
allows flexible interactions among participating
agents maps well to applications, like expert
systems, that require seamless integration with
humans.
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