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m Definitions of An Intelligent Agent
m Past Intelligent Agent Development Efforts

m Past/Current Intelligent Agent Development Efforts
for Electronic Markets

m Future Intelligent Agent Development Efforts for
Electronic Markets
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@In An Electronic Information World, ....

m we are easily overwhelmed by the huge amount of
information and the effort required to find specific
information we need.

m we need to capture costly expertise and make it widely
available.

m we need to minimize the time spent on routine
personal tasks so that we can devote more time to
other intelligent activities.

»
»
n
-
Solution: intelligent Agent Technology j
e
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Definitions of An Agent

m A person or business authorized to another’s belief.
m A person who works for or manages an agency.

m A representative of a business firm, especially a
travelling salesperson.

m A substance that causes a chemical reaction.

m An organism that is a cause or vector of disease.
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An agent plays a role as an intermediary. 4
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@ Messy Terminology for Intelligent Agents

m Software Agents

m Intelligent Interfaces

m Adaptive Interface

m Knowbots

m Softbots

m Userbots

m Taskbots :

m Personal Agents [

m Personal Digital Agents/Assistants, etc. _";
.|
@
|

RRRaaa

SeTag,

@ Definitions of An Intelligent Agent
(1 of 2)

m IA technology is a rapidly growing area of research
and application development, but it is poorly
understood by most people due to its broadness and
its ability to capture the imagination.

m IBM (1995): An intelligent agent is a software
program that performs a given task using information W

integrated from its environment and is able to adapt :

based on changes occurring in its environment. a
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{2 Definitions of An Intelligent Agent
(2 of 2)

m FTP (1995): An intelligent agent is an autonomous
software that is self-contained and performs tasks on
behalf of a user or user-initiated process.

m Hayes-Roth (1995): An intelligent agent continuously
performs three functions: perception of dynamic
conditions in the environment; action to affect
conditions in the environment; and reasoning to
interpret perceptions, solve problems, draw
inferences, and determine actions.

Properties of Intelligent Agents (l1A)

m Reactive: IA perceive their environment and respond in a timely fashion
to changes that occur in it.

m Autonomous: |A operate without the direct intervention of humans.

m Self-Starting: Unlike standard programs that are directly invoked by the
user, |A can sense changes to their environment and decide when to act.

m Goal-Oriented: IA accept high-level requests indicating what a human
wants and are responsible for deciding how and where to satisfy the
requests.

m Learning/Adaptive: IA learn from the user or from other IA.

m Collaborative/Communicative: |A collaborate with other 1A,

=® Temporally Continuous: IA are continuously running as a background;
they do not perform a one-shot computation that maps a single input to a
single output, then terminate.

m Mobile: IA can transport themselves from one machine to another and
across different system architectures and platforms.

Source: Wooldridge and Jenning 1995

[ ) QSRR

L
L
|
4
4
-
a
L

- 10 -




i 7N

gy

Kowledge-Based Systems
VS.
Intelligent Agents

Knowledge-Based Systems

*Autonomous
*Self-Starting
*Temporally

Continuous

*User-Depend
*One-Shot
Processing

Goal-Oriented
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& Scope of Intelligent Agents

Agency
Agent Interactivity ——
T .
Application Interactivity —2- > Intelligent
~ < Agents
Data Interactivity ——g
=
User Representation —{— %- TTT——
S Expert Systems
Asynchrony | | . ] 1
. I T T ] i
Static v s v - intelligence
Mobile Scripts £ o g 9 u
= o 2. 3. -
. R @ = 3 =}
Mobile Object 3 2 2 &
obile Objects 3 E .
Mobility d
|
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The goal and challenge of intelligent
agent development is to offer a
computing environment that
supports and helps people
perform their work more
effectively.
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= An Earlier Vision of An Intelligent Agent

m In 1988, Apple Computer published a video,
“Knowledge Navigator”, about its vision of human-
computer interaction of the year 2010.

m The Knowledge Navigator video is an interesting
portrayal of the company’s vision of the future and how
intelligent agents might manage our interactions with
the computers.

m Criticisms:

m It was impossible for us to solve the complex problems of
speech recognition and processing.

m The social interactions were the focus of some objections.

u
L
u
J
|
-
a
L

Media Clip L L N B=E R

- 19 -



Efforts

m Information Agents: They perform the role of
managing, manipulating, or collecting information
from many distributed sources.

m Knowbot Information Service
m Information Lens System

m Interface Agents

UDN

temy Knowbot Information Service (KIS)
(1 0f 2)

m A directory or white pages service that enables us to
locate a specific user on the Internet.

®m A uniform user interface that integrates heterogeneous
directory services into a single, uniform service.

TCP/IP Connection
Client Knowbot |« > Server Knowbot
AWK Program

Directory Services TS

whois (as provided by nic.ddn.mil) ]
whois (as provided by sh.cs net.net)
profite P N ==

mcimail
quipu
finger L N R
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#Knowbot Information Service (KIS)
' (2 of 2)

m The AWK programming language performs the
format translations between the remote directory
services and KIS.

m KIS uses a series of tables to specify the set of
remote directory services and to describe the
translations required for the queries and responses
exchanged with each remote directory service. :

m Show Slides n

Jd

J

Jd

B

|

aRRaaaa

Information Lens :
Intelligent Mail Sorting (1 of 2)

m Information Lens has a rich set of semi-structured
message templates.

Message ——— Action Request — 1 Bug Fix Request

Request for Information

— Meeting Proposal

— Notice Meeting Announcement
—— S/W Release
Publication Announcement

Commitment ——l: Bug Fix Commitment
Meeting Acceptance

Source: CACM, May 1987, pp. 390 - 402.
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Information Lens :
Intelligent Mail Sorting (2 of 2)

m Information Lens allows the user to set up production
rules to specify automatic processing for the
messages.

Rule 1)
IF Message type : Action request

Action deadline : Today, Tomorrow
THEN Move to : Urgent

IF From : Baek

]
]
. L]
Rule N) d
THEN Set Characteristic : VIP :

]
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g Interface Agents

m Through voice-recognition technology, they
understand a set of spoken computer commands
such as “print” or “save.”
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Intelligent Agents for
Adaptive User Interface

Interacts with User A
Y ]

Application Cymmunicgtion | User Feedback

Observe
|mm\ v v
User’s Agent

L BRN

Source: Nwana, H.S. (1996), “Software Agents: An Overview,” The Knowledge Engineering Review, 11(3), pp.—I
205-244. a
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Letizia

m Letizia is a user interface that assists a user browsing
the WWW.

m It tracks user behavior and attempts to anticipate items

of interest by doing concurrent, autonomous
exploration of links from the user’s current position.
Letizia Search
User .
Browsing Candidates
o ‘ (Breadth-First Seafch Strategy) ]
QuickTime Movie
(Depth-First Search o L
Strategy) Letizia ]
Recommendations d
|
|
Source: !.leberman, H. (1995), “Letizia: An Agent That Assists Web Browsing,” @
Proceedings of the international Joint Conference on Al. . . . 54 )
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& Intelligent Agents for
Electronic Commerce

m The exchange of products and services on the
Internet is called “Electronic Commerce”.

m Electronic Commerce Agents can “go shopping”
for a user, taking specifications and returning with
recommendations of products which meet those -
specifications, or can act as “salespeople” by -
providing product or sales advice. [
4
4
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The Three Layer Model
Supply of (unified) Information or Service
Information or Services Offering
y
Users Intermediaries Suppliers
A
|
Signalied need for Service or Information n
Information or services Requests (Queries) n
|
4
Demand Agents Broker Agents Supply Agents
|
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e Intelligent Agents for

Electronic Commerce

m Demand Agents

m Agents’ tasks are to find out exactly what users are looking
for, what they want, if they have any preferences.

m Firefly, BargainFinder, LifestyleFinder, etc.
m Supply Agents
m Agents’ tasks are to make an exact inventory of services
and information that are being offered by its suppliers, to
keep track of newly added information.
m Broker Agents
m Agents mediate between agents.
s Kasbah, Tete-a-Tete, Mobile Agents, etc.

L
|
|
J
ul
-
o
|

ERwgaJa

BargainFinder

m It is the first merchant brokering shopping agent.

m It searches several online music stores for lowest
prices on CDs and cassettes.

m Limitations
s Not more than a database search engine.
m Shopping is limited to retailers that subscribe.

m Customers have to know and spell correctly the name of
artist and album.

m New BargainFinder: Pocket BargainFinder

]
|
|
m ltis a small, pocket-sized device that finds the lowest price 4
of an item in cyberspace. j
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¥ Firefly (1 of 2)

m It automated the word-of-mouth process that is at the
heart of most consumer purchasing.

m It implemented a technique for making personalized
recommendations based on similarities between the
interest profiles of the user and other users (Social
Information Filtering).

m Social Information Filtering Process in Firefly
Step 1: Access Firefly home page, and register. .
Step 2: Rate 20 films for how much you like. »

) ) A L |

Step 3: Submit your ratings. »
Step 4: Match your ratings with other members’ ratings. 9
Step 5: Find the films that you will like. 4
Step 6: Go to Step 2. u

|

L L L By

PRI,

& Firefly (2 of 2)
m A Social Information Filtering Algorithm

fimouser A B c D
1 1 4 2 2
2 5 2 4 4
3 3
4 2 5 5
5 4 1 1
6 ? 2 5

Step 1: Calculate correlation coefficient between two users.
Step 2: Calculate a weighted average of all the ratings on Film 6.
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= Lifestyle Finder (1 of 3)

m Lifestyle finder is an intelligent agent that interacts with
users on the Web and uses their profiles to recommend
general areas of interests for an individual.

m Social Information Filtering: A user’s profile consists of
the data that the user has specified. These data are
compared to those of other users to find overlaps in
interests between users.

|
m Demographic Generalization Method: The method :
classifies users based on a commercially available a
database of demographic data. a

J
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Source: Krulwich, B. (1997), “Lifestyle Finder,” Al Magazine, Summer, pp. 37-45.
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Lifestyle Finder (2 of 3)

m Demographic Generalization Method

Userdata] | Select clusters that > Justone [ Y~ Complete profile
match the user’s cluster?

Set of input data N Y

clusters Determine variables >Partial profile

with similar values

in all matching clusterg
¥

Determine variablesHPrompt use

that best split for additional_I

matching clusters data
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@ Lifestyle Finder (3 of 3)

1) Things you can
. buy.
600 62 Demographic
»Variables Clusters * 2) Places you can
go.
3) Stores you can
shop.
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%‘a%'%% Kasbah

m Kasbah is a Web-based system where users create
autonomous agents that buy and sell goods on their
behalf.

m A user wanting to buy or sell a good create an agent,
gives it some strategic direction, and sends it off into the
agent marketplace.

m Kashbah agents pro-actively seek out potential buyers or
sellers and negotiate with them on their creator’s behalf. g

m Each agent’s goal is to make the “best deal” possible, W
subject to a set of user-specified constraints, suchasa 4
desired price, a highest (or lowest) acceptable price, and :I'
a date to complete the transaction. @
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& Kasbah Prototype

m Itis implemented in CLOS using Harlequin Lisp.

Accept-offer
Reject-offer

What-is-price, etc.

Common Language Library

Selling Agent > “ uying Agent
Market Place

Selling Strategy Buying Strategy
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Nz Tete-a-Tete

m T@T helps differentiate merchants’ offerings by
engaging consumer-owned shopping agents and
merchant-owned sales agents in integrative
negotiations across each product’s full range of
value.

m Allow merchants to tailor their product offerings to each
consumer’s individual needs.
m Allow consumers to negotiate with sales agents each owned g
and operated by a specific merchant. Y
m During T@T negotiations, consumers actively negotiate with W
sales agents by refining their preferences in an effort to Jd
identify the product offering that best meets their needs. d
d
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Price vs. Value

pl

P2

BF & Jango Tete-a-Tete (T@T)
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Mobile Agents

m Telescript Shopping Agents:

To reduce the time needed for interactivity between client
and server, Telescript lets users bundle messages, requests,
and preferences into an intelligent program that travels to a
distinct computer, retrieves answers to all the queries, and
then returns with the answers.

')’ Florist Travel o
Agent |

—)lleientZAgent l—a Computer Office ]

Shop Equipment | =

_’kzlient N Agent |——)- Newspaper Jewelry A

-

Electronic Shopping Mall a
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@Telescript Shopping Agents (1 of 3)

Approach

Client Network

User
Agent

Client

P —

Server

ESETH

Source: General Magic

Genersd Myc, ek 15014 reserved
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“*Telescript Shopping Agents (2 of 3)

Agents Can Watch

Personal
Travel

Source: General Magic

Network

FELLL BN
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@;'Telescript Shopping Agents (3 of 3)

Agents Can Search %

Personal
Shopper o
Agent
& °
|
o |
Q’/eb{ B
|
s General Magi 4
ource: Genera agic
Network -
a
SIURT Senersl Mg, NG AR Hts mswwn: I a .
RN
e .
g Agent-Mediated Market
Medium of Transaction
Manual Agent-Mediated
Market
Nature of | Standard | Search High | Search Low -
Product Communication High | Communication Low »
or Evaluation High | Evaluation Low "
Service Unique Search High | Search Low )
Communication High | Communication Low 9
Evaluation High | Evaluation High |
a
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N Future Trends (1 of 2)

m Past

m Providing directory or white page services,; Providing passive
information services.

m Stand-alone agent development
m Use of client-server architecture
m Current

m Finding, retrieving, and integrating information from
geographically distributed resources.

|
|
m Integrating advanced Al techniques (ex, Neural Nets, :
Genetic Algorithms, etc.). 3

A

a

a

m Collaborative agent development

Future Trends (2 of 2)

m Developing standards for agent interaction (for agent negotiations)

m The Knowledge Sharing Effort offers a promising direction for
standardization, through its Knowledge Interchange Format (KIF) and
Knowledge Query and Manipulation Language (KQML).

s KIF: A set of translators between different knowledge representation
languages.

= KQML: A high-level protocot and language for agent communicationi
ex) evaluate, ask-one, ask-all, advertise, monitor, etc.

m Using more advanced machine learning techniques to perform
pattern analysis on large amount of data (Data Mining).

|

d

m Integrating XML. 4
|
@
|
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