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Overview

In one of ther contributions [10], Froehlich e d. asked the following question: what
makes e-commerce different from norma commerce? In fact, ther question was
motivated by the cam that snce computers currently mediste amogt dl business
transactions, dl commerce is dectronic. Froehlich et a. answered that ecommerce is not
just the presence of computers or absence of papers, but it implies more than such usng a
non-proprietary open network; not requiring proprigtary client software that is any
browser should do; servicing 24 hours a day, 7 days a week; establishing the identities of
parties without requiring physical contact; and possbility of bypassing brokers in case
sgnificant vaue-added services to users and providers are not introduced.

In our research work, we am a underganding from the user perspective the vaue-added
of Software Agents (SAs) to e-commerce systems (it is assumed that providers are
dready associated with SAs). We studied why, how, and when users could entrust a part
of the e-commerce operatiions they undetake to SAs [1]. Usudly, most of these
operations are complex and though repetitive with a large segment suitable for computer
ads and automdion. In addition, users are dready overwhemed with information that
needs to be filtered and sorted out before this information could be used efficiently and
effectivdy. To asSs users in ther daly e-commerce operations, we suggest fird,
asociating users with software agents and second, decomposing an ecommerce scenario
into three phases invedtigation, negotiation, and settlement. This is illudrated in Figure 1
where texts in itdic summarize the operations tha occur and therr outcome. Currently,
severd implementations of agent-based e-commerce systems are available on the Internet
(e.g., PersondLogic: www.persondlogic.com Goto: www.goto.com).
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Figure 1 Proposed chronology of operationsin an e.commerce scenario

Phases in an ecommer ce scenario

In what follows, invedtigation, negotiation, and settlement phases are explaned (see
Figure 1).

The purpose of the invedtigation phase is to look for the providers that have the
products/services that could satisfy needs of users. To this purpose, agents assist users,
they roam networks of providers on behdf of users, identify the providers that could
interest their users, and exchange messages with these providers about different matters
(eg., prices, return policies). Findly, the agents report their findings to ther users. If
users gpprove their agents suggestions, agents are mandated to inform the potentia
providers about the users intention to request their productyservices. The investigation
phase outcome is an intention to request producty/services.

The purpose of the negotiation phase is to trigger an offer and counter-offer process, if
needed. This process concerns the requested products/services and applies to their prices,
payment conditions, return conditions, delivery, and last but not least legd policies. The
outcome of the negotiation phase is a legdly binding contract that documents the agreed
upon obligations and commitments of both users and providers. Users should assg thelr
users agent in negotiations. In fact, agents need to get their users agreements before
making decisions and committing their users.

The purpose of the settlement phase is to implement the clauses of the contract. Different
operations are initiated, such as shipping and ddivering products, notifying users, and
paying for the received productyservices. In the settlement phase, agents are tasked to
monitor the progress of these operations according to the agreed upon schedule. In case
of deays, users have to be notified and corrective actions may have to be taken. The
outcome of the settlement phase is product/service ddivery.



Table 1 illugsrates when usergsoftware agents combination is desred. We anticipate that
the negotiation phase is the one in which users and agents should be “tied” together.
Although a software agent should be autonomous, it has to inform the user about the
progress of its negotiation for follow-up and qudity control purposes. If a negotiaion
drategy is not followed appropriately, it could “harm” the user. Supporting eectronic
negotiation is one of the MEMO (MEdiaing & MOnitoring eectronic commerce)
project’'s recommendations to the expanson of e-commerce [2]. Negotiation could aso
be adaptive, which should be vauable for both users and providers [5]. Adaptability
means sdlecting the gppropriate negotiation Srategy teking into account various dynamic
parameters such as market trends, payment conditions, and products availability.

Table 1 Desired combination of usersand softwar e agents

Step Combination Outcome
Investigation | Agents Intention
Negotiation | Users & Agents | Contract
Settlement Agents Product/Service

In an e-commerce scenario, agents are in charge of multiple operations that can be
summarized asfollows
?  Invedtigation phase:
0 Build users profile based on their interests and needs;
0 Map usars needsinto requests,
0 Sugges modificationsto users requedts,
0 Recommend productyservices based on usars requests and agents
experiences,
Be aware of the market trends for notification purposes,
0 Recommend dternate productgservices in case of the invedtigation phase
fals
0 And, compare products/services.
? Negotiation phase:
0 Keep track of changing negotiation conditions;
0 Recommend negotiation strategies based on users requedts,
0 Suggest to users to relax/notrelax certan condrants in case of the
negotiation phasefails.
0 Switch from one provider to another during negotiaions while retaning
negotiation contexts;
0 Compare negotiations’ results;
And, recommend to users the decisons to make.
?  Settlement phase:
Pay for the agreed upon products/services;
Enforce the clauses of the sgned contracts;
Ensure that the agreed upon products/services are ddlivered;
Notify usersin case of delays and assess the consequences of these delays,
And, suggest corrective actions.
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In the settlement phase, paying for the requested productyservices is among the



operations that need to be caried out. Different types of payment modd exis. A
distinction exists between the services that are free to users and those that users have to
pay for should be made. A “servicg’ refers to anything users could purchese from
providers whether a physica good or an eectronic one. Free services to users are usualy
paid through the advertisement or sponsoring done by other companies. Getting the latest
market update of the stock quotes is a sample of free services. Pad services are
caculated according to their duration of use, number of use, or a combination of both.

Agents and types of e-commer ce exchanges

In [8], the authors did a survey on software-agent systems in the context of consumer
buying behavior. Different systems were cited on the bass of the sages that could
conditute a typical e-commerce scenario. These stages are needs identification, products
brokering, merchants brokering, negotiation, purchase and ddivery, and findly product
svice and evduation. These stages are Smilar to the phases we presented in the
beginning of this paper (see Figure 1). However, the authors did not discuss the role of
agents in the exchanges that consumers could take part into. This is one of our objectives
in this paper. Five types of exchange exis [3]: bartering, bargaining, bidding, auctioning,
and clearing.

According to [3], customers (i.e, users), providers, and brokers can participate to
different types of ecommerce exchange. Each type has its set of operations to be carried
out. A wel-known type of exchange is the bilaterd; users and providers interact directly.
Trilatera exchanges ae possble and involve brokers that support both users and
providers. Bartering, barganing, and bidding ae bilatera exchanges. Auctioning and
clearing are trilateral exchanges. Below, we discuss in which type of exchange agents
should be deemed appropriate for e commerce. Bartering is not discussed.

Barganing: involves one user that negotiates with a provider until an acceptable
agreement for both is reached. Fird, the user looks for a provider, consults his
products/services, and negotiates with him for an agreement. If negotiations fail, the user
searches repeatedly for other providers till an agreement is reached with one of them.
Agents would be suitable for looking for providers, negotiating on behdf of users, and
saving the interactions ther usars have had in the past with providers for evauation
purposes.

Bidding: implies that one user and several providers participate. Fire, the user cdls for
bids. Next, the user compares the offers he received from providers. Findly, the user
sHects the best offer that is the lowest one. Agents would be suitable for looking for
providers, initiating bids, accepting bids from providers, comparing bids, and notifying
the winner provider.

Auctioning (English scenario): involves one provider, severd potentid users, and a
broker. Successively, users make an offer on the product/service © be provided. Firg, the
provider fixes the lowest price of the product/service to be auctioned. Through the
Broker, the provider advertises the product/service and cdls for auctions. Afterwards, the



users submit offers to the Broker. Findly, the broker sdects the user who has made the
highes offer regarding the initig-provider’s offer (other types of auctions exist such as
Dutch and Vickrey). Agents would be suiteble for finding the broker, monitoring users
offers, sending offers to the broker, and fallowing-up the auctioning progress on behdf of
USers.

Clearing: requires that severa users, severd providers, and one broker take part. Users
and providers submit ther requests to the Broker in terms of needs and offers
repectively. Next, the Broker matches needs to offers. If there is a success match, the
Broker informs users and providers about this match. Agents would be suitable for
finding the broker, sending offers to the broker, and monitoring the progress of users
requests.

Based on the operations that agents could fulfill in these four types of exchange, we
proposed the following classfication: bargaining and bidding are user-driven, auctioning
IS provider-driven, and clearing is broker-driven. By user-driven, we mean that users
have the initigtive to lead the entire e-commerce scenario. However, users have less
“opportunity” to regulate the progress of the e-commerce scenario in provider/broker-
driven exchanges. Thus, software agents would be more suitable for user-driven
exchanges rather than for provider/broker-driven exchanges. In user-driven exchanges,
user-agents would be actors. However, in provider/broker-driven Stuations user-agents
would be spectators. The actor/spectator anadlogy is supported by the work of [7] with
regard to active and passve role. The authors listed four sStuations in the marketplace,
eech gecified differently:. active-provider, passve-provider, active-consumer, and
passive-consumer. Active-providers try to sl thar products by initisting a sdling
process. Passve providers wait until an active consumer makes a request to purchase its
products. Similarly, active-consumers make requests for products to buy and passve
consumers wait for an active provider to propose products.

In order to understand how SAs fit in the user/provider/broker-driven classfication, we
suggested representing the involvement of agents (see

Table 2, Figure 2). The following scde is used: 0 for not nvolved, 1 for weskly involved,
and 2 for drongly involved. As dated above, user-agents are strongly involved in
barganing and bidding exchanges. However, they are weskly involved in auctioning and
clearing exchanges. In these exchanges, the functiondities that user-agents used to carry
out are now delegated to broker-agents.



User-driven O Broker -driven
Provider -driven Provider -driven
Broker -driven O User-driven

Bargaining
Bidding
Auction

Cleaning

Figure 2 Representation of Agent involvement

Table2 Agent involvement in e-commer ce exchanges

User-driven Proylder- Broker-driven
driven
Bargaining 2 1 0
Bidding 2 1 0
Auctioning 1 2 1
Clearing 1 1 2
Discussions

In this paper, we argued that combining users and software agents is another issue that
should be dedt with. What would happen if agents were used to address the
aforementioned issues? Will we overcome them or will we make them more complex?
For ingtance, before trusting a provider a user should trust his agent [9]. Moreover, based
on the characteristics of ecommerce exchanges such as bidding, agents should be able to
use the appropriate drategy and adapt their behavior. Does adaptability improve
efficiency? Efficiency, trugt, farness, and effectiveness are among the issues tha need to
be explored when designing an e-commerce environment [4].
? Farness. does everyone have an equal opportunity to participate in negotiations?
Do pricesfavor users over providers or vice versa? Can prices be manipulated?
?  Efficiency: how much time and cost doesiit take to transact a single purchase?
? Trust: do players trust their collaborators or is some brm of guarantee needed to
enable stable collaborations?
? Effectiveness given a gpecdfic maket configurdtion what ae the reevant
Srategies for interactions, negotiations, etc.?

Another issue that needs to be considered is what types of agent are relevant to populate
an e-commerce environment. We assumed tha it would be useful for users to be
associated with user-agents. We adso assumed that providers and brokers could be
associated with their provider-agents and broker-agents. These three types of agents have
mostly been identified. We could smply think that these agents would be adequate to set
up an e-commerce environment. The method proposed in Bussmann et d. [6] dtates that



identifying appropriate agents for a system requires more than looking for the roles that
could be played by agents. Relying on this dtatement, an e-commerce environment could
probably require more than three types of agents. For instance, new types of agents could
assst a user-agent in carrying out its respongbilities. one aent could be concerned with
products prices, one agent could be concerned with products returning-policies, just to
cite few. Bussmann & d.'s method comprises two steps. andlysis and identification. The
anadysis step creates a decision-based model of tasks while the identification step assesses
the suitability of an agent-based approach and identifies the relevant agents of the future
sysem. In e-commerce, different types of decisons are made on products, types, prices,
qudities, warranties, and returning policies, for example Since multiple types of
exchange characterize e-commerce scenarios (bargaining, bidding, auctioning, and
cleaning), we focus in what follows on expanding the list of agents that could be needed
in each type. We use bargaining and auctioning for illustration purposes.
1. Baganing:. requires user-agents and provider-agents as participants. Below, the
decisons that each agent could make are listed.
? User-dde
0 Decison on the provider’ srelevancy.
0 Decison on products/services.
0 Decison on the outcome of negotiations (success, failure)
According to these decisions, two agents could support the user-agent: one
will look for providers and their products/services and one will take care
of negotiations.
? Provider-sde
0 Decison on accepting to ded with a user.
0 Decison on the outcome of negotiations (success, fallure)
According to these decisons, two agents could support the provider-agent:
one will accept dedling with users and one will take care of negotiations.
2. Auctioning: requires saverd user-agents, one provider-agent, and one broker-
agent as participants. Below, the decisions that each agent could make are listed.
? User-sde
0 Decison on the broker's relevancy.
0 Decisgon on auctioning or not.
According to these decisons, two agents could support the user-agent: one
will look for the broker and one will teke care of monitoring the
auctioning.
? Provider-sde
0 Decisgon on stting up the lowest price.
According to this decison, no additiona agents are required to support the
provider-agent.
? Broker-sde
0 Decison on the provider’srelevancy to users and vice versa.
0 Decison on pursuing/stopping the auctioning based on the highest
offer vs. theinitid offer.
According to these decisons, two agents could support the broker-agent:
one will match users with providers and one will manage the auctioning.



Conclusion

Asociating users with software agents ams at shifting the role of users from carrying out
operations by themsdves to supervisng and coordinating agents that will perform these
operations on their behaf. Understanding the role of software agents in ecommerce is an
important step towards the current trend of agent-oriented e-commerce development that
sees awider deployment of agentsin the following cases[9):
?  SAs will hdp customers to identify and locate the products or services that they
require.
?  SAs will help to keep track and inform customers of new offers that match their
preferences.
? SAs will hep cusomers to negotiate dectronicdly with the sdller SAs in order to
buy and sell goods or servicesthat isin the best interests of both parties.
? SAs with the gpprova of customers, will handle the payment of the purchased
goods or services on their behaf.
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