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Multiagent-based Intelligent Electronic Commerce System

Eunseok Lee'- Jingoo Lee™

ABSTRACT

With the increasing importance and complexity of EC (Electronic Commerce) across the Internet, the need and expectation for intelligent
software agents to support both consumers and suppliers through the whole process of EC are growing rapidly. To realize the intelligent EC,
a multiagent based EC syster, which includes foundational technologies such as the establishment of standard product ontology, the definition
of message and negotiation protocol and brokering, is required. In this paper, we propose an intelligent EC system, named ICOMA (Intelligent
electronic COmmerce system hased on Multi-Agent) as an open infrastructure {for multiagent-based EC. Concretely, we have proposed, designed
and implemented an architecture of multiagent-based EC system including 6-types of agents, message protocol for inter-agent negotiation,
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personalized product retrieval and filtering. We have confirmed (he elfectiveness of the system through experiments.

9= : ChEHI0|ME (Multiagent), BXHA A (Electronic Commerce),

(Virtual information system)

1. Introduction

With the explosive proliferation of Internet, Electronic
Commerce (EC) has occupied the attention of the whole
company (seller) and customer (buyer) as either infrastruc-
ture or business model for all kind of business transaction.
Inn actual fact the EC brings a lot of benefits to both buyer
and seller in an economic aspect [11. In spite of those, how-
ever, the EC has some critical problems such as the comple-
xity in finding available information about products and
stores on the large-scaled, distributed and heterogeneous
world-wide on line markets, and the complexity of transac-
tion and so on.
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Agent-based approach has been expected as a good sol-
ution to cope with the above ones [2]. The agent is able to
have special roles in the range of user requirement acqui-
sition, information retrieval, filtering, negotiation, transac-
tion, and up to the delivery. But there is no agent-based
systern to support the whole process fully. We have classifi-
ed the conventional EC systems as follows : 1) nonagent-
based systems like the greater part of current cyber shop-
ping malls, 2) partially agent-based sysiems. Some systems
like Bargain Finder [HREF 1], BargainBot [HREF 21, Shop-
Bot [HREF 3], and Jango [HREF 4] are mainly for support
information retrieval. Others like Kasbah [3] and MAGMA
[4] provide a negotiation model. To realize multiagent-based
autonomous EC systermn, we have to consider some important
issues like ontology, message and negotiation protocol, and

brokering.
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In this paper, we propose a completely agent-based EC
systern, named ICOMA (Intelligent electronic Commerce
system based on Multi-Agent) to cope with the decentra-
lized, dynamic, and diverse EC environment. We have
designed and implemented ICOMA for last three years, and
confirmed the effectiveness. In this paper, we particularly
focus on the architecture of ICOMA and the product search
and filtering, and negotiation mechanism for space constra-
ints.

In Section 2, the architecture of ICOMA is suggested.
Section 3 reviews the basic product search problem, and
describes how our search policy operates. In Section 4, we
give suppliers a solution to construct a business—enahbled
shop on the WWW. Section 5 proposes our filtering strategy
restricted on structured information, In Section 6 we review
the definition of an automated negotiation in EC, and present
our electronic negotiation strategies. Section 7 presents the
results of our experiments. This paper concludes with a
discussion of future work and conclusions.

2, ICOMA

ICOMA has been designed with the following design
concepts.

o A Virtual Information Systern

To make market transaction in EC, user should first find
counterparts who can satisfy his demand and then search
product of his interests, which is supplied by each coun~
terpart as much as possible for the comparison-shopping.
Most users search items with general search engines but
they can only point to a lot of shopping malls. So user must
get the ahility to perform this procedure by continuous
efforts. It is a hard work to an unskilled user because of
the exponential growth and chaotic evolutionary structure
of Internet. To solve this problem, ICOMA offers a service
of autonomous product search from heterogeneous electronic
markets on behalf of user. In other word, ICOMA plavs the
role of virtual information system.

& Personalization

After product search from many electronic markets, the
filtering process is needed. By this process, user chooses the
product that he really wants. But this process is very
tiresome work. ICOMA offers a personalized service to filter
the products by introducing hybrid-learning mechanism,
which consists of memory-based learning and reinforcement
one.

® Delegation

As a fing state in EC, user must negotiate with his
corresponding counterpart manually. ICOMA. assists its user
by performing negotiation. In other word, user's intelligent
agents precede the negotiation not by direct contact between
users.

2.1 Architecture of ICOMA

ICOMA 1s a multi-agent system in which six semi-atto-
nomous agents interact or work together to perform an us-
er's goal. ICOMA is mainly composed of the following agent
s = User Agent (UA), Customer Agent (CA), Supplier Agent
(SA), Navigation Agent (NA), Knowledge Base Manage-
ment Agent (KBMA), and Payment Agent (PA).

The complete architecture is depicted in (Figure 1).
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(Figure 1) Architecture of ICOMA
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2.1.1 User Agent (UA)

UA is a personalized learning interface agent that provides
active assistance to the user and becomes smarter and more
adaptive to its user. The UA reccives ifs user's request for
selling or finding product then sends the request to a replica
of the other functional agents. After receiving the results
from the other functional agents, the UA refines the results
into the user adaptive form with the user information acqui-
red by monitoring user's behaviors and leaming (and/or
training) from the user-after receiving the list of products
as the results from NA (Navigation Agent . Product Search
Agent), the UA ranks and recommends each product.

To serve as a user'’s intelligent assistant and acquire its
competence, the UA employs a reinforcement learning and

memory-based lcarning mechanism.

2.2.2 Customer Agent (C4)
The CA acquires user's request that which product he
wants. To do this role, the CA should decide which product



domain user wants and then receive user's interest in a
product specification form. To get the user’s interest, the CA
creates the dynamic user interface based on product onto-
logy (a knowledge base of which contents are structured
product information) that is managed by the KBMA. The
CA finds SAs by querving the matchmaker agent for the
list of the SAs that may satis{y user’s needs to buy items
of a specific domain.

The CA finds the product from SAs by sending request
message that contains product specification user described.
Then the CA integrates the results and sends them to the
UA. Alter receiving user’s allowance to buy the product and
user's strategies for negotiation, the CA starts negotiation
with SA which sells the item user mentioned on behalf of
the user.

2.2.3 Supplier Agent (SA)

For individual sellers, the SA acquires user's request that
which productls he wants to sell and then advertises/unad-
vertises himself to the matchmeaker agent (KBMA). To as—
sist suppliers who want to create dynamic, commerce—enab—
led business market on the WWW more efficiently and eco-
nomically, SA plays a role of merchant server. The SA
creates HTMIL-based pages and DB according to the inputs,
and a supplier can easily change his pages and the change
is reflected automatically to the DB (see (Figure 2)).

Whenever a SA receives a request message for buying
from a CA, the SA responds by sending a message descri-
bing which contract type is applied for this product. And
then the SA starts negotiation with the CA on behalf of the
user. SA provides a solution to ontology problem. SA con—
nects with KBMA, then refers and adds a new attribute on
the current product ontology. And when receiving a message
saying that other supplier updated product ontology, the SA
notifies the change to its user.
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2.2.4 Navigation Agent (NA)

As more and more products become available on the
Internet, users become more and more desperate for iools
that will help. them search the products of interest to them.

As a user’s intelligent delegate, NA plays a role of com-
merce-specific search engine. The NA finds corresponding
counterpart who can satisfy user's demand, and retrieves the
products of user's interest. But the heterogeneous presence
of information and exponential growth of the Internet com-
plicate the problem. To solve this problem, there is some
talk on standard for describing product, but it is impossible
to develop a standard language that is expressive enough
to cover the diversity of all products.

In this paper, we propose NA as an altermative way. The
NA can find products [rom ordinary online shopping stores
that provides searchable form page. In other words, the NA
operates as an adaptable and trainable intelligent CGI agent
that can be adapted to all product domain with user’s
training. The NA gets user's demand in a product specifi-
cation form and matches each input to the corresponding
[orm then construct the query and sends to the CGI server
simultaneously. After receiving results from multiple online
store, NA returns the output to the user.

2.2.5 Knowledge Base Management Agent (KBMA)
The KBMA manages the knowledge base - including Pro-
duct Ontology, Agent Yellow Page, Label/Supplier Descrip-

tion :

® Product Ontology is a structured information on pro-
ducl descriptions and is classified by product domain in a
tree struchure. Product ontology is items agent to updale and
describe in a cooperative way. And the customer can desc-
ribe products or services of their interest.

e Agent Yellow Page is a knowledge base for match—
maker agent name and agent capability—agent name should
be enough to enable direct communication between agents.
And agent name is expressed by the composition of Agent_
ID, IP_Address and Port_Number. Agent Yellow Page is
classified by product domain in a tree structure, so agent
capability is inferred by traversing the tree.

® Label Description and Supplier Description are the
inference results of the NA. about product retrieval method
of on-line markets. Label Description is structured as the
same way with the product ontology (See <Table 1>).

NA creates supplier description after visiting, querying,
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and analyzing the result. The content of supplier description
is composed of the followings : URL that points the form
page for quick finding, query description that describes the
query format, method attribute of a supplier's online store
(GET/POST), product inforration format showing the
format with which product information is described, failure
page which is presented when there is no such item (See
<Table 2>).

2.2.6 Payment Agent (PA)

PA. provides an payment service for market transaction
between customer and supplier. It is mostly affected by in-
ternational or domestic standardization. The representative
payment systems are JEPI proposed by CommerceNet and
CAFE project developing secure and confidential electronic

{Table 1> An example of LD

Label Description
(Atomic Strings)

Regular Expressions
(User Training)
search for the following words,
Product search, product, search for, sea- | search, product,
Name rch by product, search by, pro- | keyword
duct name, keyword search

Attributes

manufacturer, brand,

Brand marnufacturer, brand, publisher R
publisher
. maximum price, price, from price. from
Price
to o

Platform | platform, O5 for
Category | category

platform, OS for
category

RFR:>read
type the file name which pou wanna read__.

The centent ofF file software.dat is ..

"search” 8 “specific" 1 "product” § “name* 1 “keyword™ ¥ “manufacturer 2 “tyy
1 "your" 1 “here" 1 "enter" 1 “soparated“ 1 “gpacoc” 1 “Find" 1 “ig™ 1 “guory
1 "Following™ 1 “words™ 1 "computeresp™ 1 “guick™ 1

"hoalean” 1

rase” 1

“manufacturer” 1 “vendor® 1 "query” 1

“category™ 3 "browse” 1 “product” 1 “search™ 2 “choose™” 1 “cataleg™ 1
“platFnem®™ 2

“part number™ 1

“price” 2 “marimum” 1

fﬂisplay produckt™ 1

The jnb far read is pnided

LIZE |
T R S )
{Table 2> An Example of Supplier Description

www.isn.com/cgi-bin/getNode&node =
110418&result_count = 0&nexi_state =
results&equal_id manuf = 2&equal_id.name

Meta Query = 3<POST<RADIO>fecfifofam>>1 ; Product
Name ; product > 0 ; Manufacturer ;
manufacturer

Falure Page www.isn.com.fp

Product Information | <ir><td><a></a><td><a></a><td><a>

Description Format || </a><td>

YR PIE OOND SEEL

Welcome to the RFA{Remote File Access) System
RFA:z>read

type the file name which gou wanna read...

The cantont of File meka_query Is...

www.dq1.com/egi-dgl/search_cgi<POSTCTEXT> berms>1><SELECT>boolean>2>0; AND; >0; 08
<SELECT}¢age>3>B; Insensitive ;> 0;Sensitive )

LTS |
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payment systems for the European Community. The key is
to develop a high security payment system that meets the
international standard payment protocol. In this paper, PA.
is just for the connection with other payment system.

3. Product Search

To realize the full potential of EC on the Internet, the abil-
ity to accomplish an effective search for specific product ite—
ms is crucial. As more and more products become available
on the Internet, users become more and more desperate for
tools that help them locate the products of interest, and the
need for software agent technology has been emphasized.
This kind of software agent is called as shopping agent.

These kinds of systems such as BargainFinder, Bargain-
Bot and WebShopper, however, have a number of constra-
ints. First, the agent can retrieve from the same online mar-
kets that are hand-coded at the early development phase.
Second, the agent can handle only a few restricted pre-assi-
gned items. Third, there is no profit to suppliers who are
inferior in price because the stores are evaluated on price
alone.

The next research version of the above systems operates
as an intelligent CGI agent. It infers the vendor's searchable
form page with domain knowledge and transforms user's
requests into each search page adaptable form, then integ-
rates and returns output to the user. It also has open que-
stions. First, to create knowledge base that is used in the
inference phase is very hard, so it can retrieve only pre-
assigned items and can not support the user who wants to
employ this systemn to new product domain. Second, it relies
on a very strong bias, which ought to be weakened some-
what. In particular, it assumes that each product description
resides on a single line, and that all descriptions on a single

page have the same format.



To solve the ahove problems, ICOMA suggest NA. The
NA is an adaptable and trainable commerce - specific search
engine with a web robot which automatically make the web
based online markets ready for search by building indexes.
Users can extend NA's ability by informing of a new online
store or applying to a new product domain - NA has a basic
knowledge on product independent attributes in advance.
With user’s training, NA finds online markets on the Internet
and induces query for each online market, then extends the
knowledge base (LD : Label Description, SD - Supplier Des-
cription) by itself. One user's training is shared with the oth-
er users because NA is not an application but a replica do—
wnloaded with the knowledge base from market server, na-
med ICOMA. The NA can automatically extend their know-
ledge base (supplier description) by itself.

3.1 User Training

NA gets user training for extension of label description
(one per product domain, e.g. software, printer etc.) : regular
expressions (form label describing an attribute, usually dif-
ferent from each supplier), example input for each form, URL
of the online market that user want NA to manage.

The structure of label description is like as following.

Label Description = {i | Attribute i={j | reg_exp j}}

3.2 User Training Verification

It is possible that a badly intended user or a novice user
may mis—train the NA. To avoid this kind of mis-training,
NA verifies the user training after being trained by its user.
At first, NA verifies the user training by inspecting the form
page and regular expressions which user input. And then,
NA computes the confidence by drawing a parallel between
regular expressions and domain specific thesaurus (thesa-
urus is a collection of label description). If the confidence
is less than a threshold, NA wams a user against the
possibility of mis-training.

3.3 Induce Retrieving Fage

Most online markets have more than one form page. NA
selects one among them, which contains more forms for do—
main specific attributes than any other form pages.

34 Failure Page Leaming

NA learns the failure page that provided differently by
each supplier through submitting each form with meanin-
gless value.

CHEOIOIME 7|2t9l X&3 HAta7{e] AlAE 859

3.5 Query Ganeration

NA generates query by matching each regular expression
against LD. The matching algorithm is depicted (Figure 6).
If a certain searchable page contains an untrained, NA rega—
rds that there is no user input against the untrained form.

Label_Match(RE, LD)

WRE #I D

= Z‘i mazc(compare (RE,. LD;)x )
i= i=

FN,
F__Sun
(FN: Frequency Number, F_Sun: Sum of FN)

compare(RE;, LD;) is

if (LD, contains RE;) {
i/ (|RE;|=|LD,|) |LD;|/ | RE;|
else| RE;|/ | LD, |}

else 0

(Figure 3) Label Matching Algorithm

3.6 Result Analysis

After receiving result, NA compares the result with the
failure page. If the result is not the failure page, NA consi-
ders the result is successful. NA queries one more differently
from the former (if an user submitted his request with four
submissions, the latter contains two submissions).

Then, compares the two result pages form the top and
bottom. NA regards that the same information is not a
product information (it's just for other use, advertising, for
example). After removing the overlapping parts, NA induces
the format of product information with which the product
is described- the format is the set of html tags that are used
to describe each itemn in the web-based online market. Most
suppliers describe their products in the same format for a
sense of identity.

3.7 Supplier Description Generation

After the above procedures, NA generates SD for each
supplier. Once SD is generated, A can construct query di-
rectly without learning phase for generating SD.

Supplier Description(SD)
={ URL of searchable page for product search, Query
Description, Method Attribute, Product Information
Format, Failure Page }

3.8 Label Descriplion Management
NA refines newly-added regular expressions into a set of
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atomic words. The label description is a pair of atomic word
and frequency number. Pseudo code for label description
management is depicted in (Figure 4) and an example of the
LD is shown in <Table 2>.

Given:
User Training (UT)
- attribute and regular_expression set for domain K
UTyg = {i| <Auribute,, RE, =}
.Past UTs for the same domain (Label Description: LD)
-LDy = {j| Auribute ., RE, RE, .  RE;»}.

Determine* Atomic Strings per Anrtbuie,
- in each RE;, stop words {and,in.for.the.of & space - /,-.;}
are removed
- tokenize RE and RE,
gach RE,, has frequency number
RE, = {RE,,RE,, . .RE,}
RE; = {<RE,,FN >, <REsFN ->, . <RE,, FNj,
- If REj is not empty
for cach RE,, {
for each RE {
if mateh (RE),, RE,,}
{ add(temp)
increment corresponding (tequency number }
else continue }}
if temp is not null
replace RE with temp

>}

(Figure 4) Pseudo code for label description management

3.9 Automatic Extension of Supplier Description

NA visits new online markets and induces retrieving me-
thod then generates SD by itsell. NA finds the new online
market by user training and asking o search engines which
provide a directory service (e.g. Yahoo, Excite, InfoSeek,
Lycos, WebCrawler).

4, Enabling Business with ICOMA on the Internet

The Internet can no longer be ignored as a serious bus—
mess tool, and the World Wide Web (WWW) is the vehicle
that has brought the potential of the Internet to the masses.
With its interactive look, a hospitable and compelling enviro-
nment for novices and low cost, the WWW is a wideopen
marketplace. Electronic commerce provides businesses a
growing, dynamic channel for efficient delivery of goods and
services to customers. Many companies have had tremen-—
dous success on the Web. The number of business profc-
ssionals setting up shop and frequenting the Intermet has
increased dramatically over the last year. But to construct
a businessenabled electronic market has been inhibited by
high cost and complexity,

To solve this problem, ICOMA gives suppliers a solution
to construct a businessenabled shop on the WWW. SA is
a kind of software tool enabling suppliers to create commerce
related web content more easily, and allow the web content
to be both businessenabled and dynamically generated in a

clear, searchable fashion on the basis of database (the com-
merce related web content is stored and managed in the
relational database). The database contains product infor-
mation as well as user information. With this user informa-
tion, suppliers can do a personalized marketing to more po-
tential customer by email. And because all updates to the
database are immediately reflected on the electronic catalog,
suppliers can manage their electronic market more easily.
The whole architecture of merchant server is depicted in
{Figure 9).
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(Figure 5) Architecture of Merchant Server
5. Product Filtering

Product filtering is to extract the products of user's in-
terest [rom searched items and to let the user concentrate
on the important product information. Product filtering is a
personalized service and UA do this role. Since users’ inter-
ests are different in many ways, UA has to adapt to the
behavior of its user. To serve as a user's intelligent assistant
and acquire its competence, UA employs a reinforcement
leamning and memorybased leaming mechanism. UA keeps
a memory of everything the user does, stored as proposed
item and [eedback pairs (An item is described with attributes
and values. The feedback is one of the following affirma-
tive/negative values : 1, 0.5, 0, 0.5, 1). This set of pairs is
called as user history. UA maintains a set of priority weigh—
tings for each attribute. A set of priority weightings is used
to induce user’s preference. Given a new proposed items from
NA, UA can then use memorybased learning mechanism to
extract an items which user really wants. UA scores each
itern then recommends the high scored items. The score is
computed as a weighled sum of the scores between the
values in each atlribute. The score is computed as :

2 ((P,, * W, ) * Opinion)



where,

e P, (profile of attribute i) is the percentage of items
which has affirmative user feedback and the same val-
ue for attribute 1 with the offered item.

® Wi is a prority weighting of attribute i.

® Opinion is the user feedback against an item that is
stored as user history.

After recommendation of some items, UA gets user’s fe-
edback for each item. User feedback is used to adjust the
priority weightings the UA keeps. Through the reinfor-
cement learning, UA becomes smarter and more adaptive
to ils user with usage, and acquires its competence.

The weights are computed as follows :

Wa = Wy + *feedback*opinion(in case of am = a.)

W.i = Wy - #feedback*opinion(in case of anl = aqg)
oL
y¥UN
where,

® W, is a priority weighting of attribute 1.

o feedback is an user’s feedback for proposed item

® opinion is the user feedback against an item which is
stored as user history.

® oy is a value of attribute i of the item stored as user
history

® a; is a value of attribute 1 of an offered item

6. Automated Negotiation

An automated negotiations take place when negotiation
functions is performed by intelligent software agent progra-

User Ui Cl? N4  KBMA Sk Other Chs
request for buylps e fg;'hsce:\dms
|
tem desaription gig'rfc‘f
|
filterna results D
agent communieaton
recommendaham
permssion for buyving
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notificahion of vaker
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mmed with a negotiation strategy by its user. ICOMA adopts
an auction as a negotiation protocol and applies the following
four main types of auctions the English auction, the Dutch
auction, the Firstprice, sealedbid auction, the Vickrey auc-
tion. In ICOMA, the negotiation can be proceeded manually
or automatically. Users should initially program their soft—
ware agents with negotiating strategy for automated nego-
tiation. The software agents would electronically negotiate
with each other within the user’s predefined strategy. The
truth is that the entire subject of auction strategy is very
complex with numerous factors coming into play. In ICOMA,
the negotiation will be along with the dimension of price al-
one. The strategy and information varies from auction type :

® [inglish Auction

In a privatevalue English auction, a customer’s best stra-
tegy is to bid a small amount more than the previous high
bid until he reaches his price limit and then stop. But the
bidding is influenced by customer’s motivation. If a customer
wants the item enthusiastically, he will raise his bids much
more than the previous high bid so that they are more likely
to win. If a customer wants to pay the lowest possible price,
he will bid a small amount more than the previous high hid.
The hids are determined as :

MPL— PHB

Bid= PHB+ R

where, PHD is the previous high bid and MPL is the maxi-
mumn price limit and raising rate RR (percentage).

From supplier's perspective, supplier can influence results
by opening an auction with the start price.

Uzer Ua C.‘TA MA EBM4& S Other CAs
request for buymg | Y% ;ghsc?ding
|
Ham desedption ;:g‘riir
I
filtering regults

permuzziem for buyine

sealed hid

actificabion of wuher

(Figure 6) Message & Data Flow in Auction Protocol
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* Dutch Auction

A supplier's strategy is influence by supplier's motivation.
If a supplier wants to make as much profit as possible, he
will lower the price slowly. If a supplier sells itemns that must
get to market quickly as possible (e.g. flowers), he will lower
the price quickly. The offers are determined as :

PHO—mPL

Offer= PHO+ iR

where, PHO is the previous high offer and mPL is the mini-
mum price limit and lowering rate LR (percentage). From
customer'’s perspective, customer must decide the maximum
price limit he will pay and programs his agent with that vari—
able. Customer agent will stop the auction based tpon the
user's maximum price limit.

e Firstprice, sealed bid Auction & Vickrey Auction
Firstprice, sealed bid auction and Vickrey auction are a
kind of sealed bid auction. The best strategy in a sealed bid
auction is to bid his true price without regard for the actions
of others. A supplier opens an auction at a lime constraint
and a customer submits his sealed bid within the time limit.
The ahove four types of auction can classified into the
two in view of data and message flow outcry auction :
English & Dutch auction, and sealed bid auction : Fir-
stprice, sealed & Vickrey auction. The data and Message
flow of the two classified auctions is depicted in (Figure 6).

7. Experiment & Evaluation

7.1 Product Search

In these experiments, we attempted to measure the useful-
ness of NA. The usefulness is divided into user support
aspect and system learning ratio. We consider the following
three evaluation items responsible for the NA’s user support
aspect utility. First is flexibility. NA can analyze the form
in each supplier's pages and generate queries automatically
for each supplier after a user’s training. NA is flexible sys-
tern because it can be adapted to any product domain and
any supplier by users’ trainings. Second is user’s information
overload. NA reduces a user's burden for commerce by retri-
eving and synthesizing pure information to user interesting.
Third is a comparison-shopping. User can com'pare many
products provided by multiple suppliers broadly, so NA pro-
vides users with a chance for efficient electronic shopping.
The experimental results are shown in (Figure 7) and <Ta-
ble 3>.
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(Figure 7) The Queries Generated by NA

(Tahle 3> The Result of Experiment

(roup Product Name Price
Microsoft Office 97 Bookshelf | $537.42
Microsoft Office 97 Standard | $449.16
Netscape Navigalor Gold 3.0 | $59.63
Netscape Navigator V. 3.0 £33.76
Not found
5465

$7Y

$49

Elapsed Time

Group 1 11:51

Group 2| same as group 1 92:30

From the result, we have confirmed that to find online
markets that provide the products of user interest, is very
hard and inefficient by using current search engines. On the
other hand, we have verified that he NA users can complete
the task much faster and more comfortable than the others,
and find the products with lower price. And we experiment
the NA's learning ability by training in the software domain,
Among the total 19 online shop, NA can generate 15 meta—
data. The reasons of the form page analyzing failure is like
a follows : first, there is no label which describes each input
form(see (Figure 8)) second, one label describes multiple in-

put forms(see (Figure 9)).
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(Figure 8) An example of no label
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The result is depicted at (Figure 10). The y axis describes
the throughput which is calculated by dividing total number
of input forms into the number of manageable input forms.
And the x axis describes the number of online shops trained.
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(Figure 10) The resuit of Experiment

From the result, we can confirm that at the software do-
main, which has about 9 attributes, can be manageable after
10 times training.

8. Conclusion

In this paper, we have proposed an intelligent EC system
hased on multiagent, named ICOMA, as an infrastructure
for multiagentbased EC. Although we focused on product
search and filtering that is necessary for commerce and
serving user client as a proxy in both case of buying and
sclling toward an autonomous deal, the experimental results
show that ICOMA can reduce user’s information overload
for commerce by helping locate information of user interest
and by applying sophisticated filters to data.
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The more experiments are planned to evaluate the effec-
tiveness of ICOMA quantitatively from now.
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