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Abstract. In traditional business model, the buying decision process is poorly
coordinated among the human decision-makers. Therefore, a long-lived, adaptive, and autonomous application called software agents, that can perform tasks
such as personalization, brokering, and negotiation in e-commerce is much
needed. These applications reside at the buyers’ side or at the sellers’ servers.
The purpose of this paper is to research into possible deployment of software
agents in a framework for e-commerce buying decision process. This paper
overviews the traditional business model, the Consumer Buying Behavior
(CBB) model, and also covers the requirements needed for minimizing human
interactions in buying decision processes. The research proposes a software
agent’s framework in which, two main approaches, namely Automated Collaborative Filtering (ACF) and Better Business Bureau (BBB), are merged to produce better agents in assisting buying decision process. The framework will enable the agents to get the best price for a good product from a reputable
merchant.

1 Introduction
Two general purpose of e-commerce is interoperation and automation, whereby in
most cases there is a dependency of automation upon interoperation [4]. Systems developed to cater the e-commerce process are using different platforms, standards, representations, and languages. However, there is an increasing need for these systems to
interoperate; communicating information from one system to another; to have a better
and efficient business environment. Heterogeneity poses great difficulties in realizing
interoperation [5]. In order to resolve this issue, software agents are deployed to
automate many steps in the e-commerce process, which in turn can minimize cost and
consequently maximizing profit.
Currently, there is no one standard, universally accepted definition of software
agent [6]. However, generally software agents are programs that are long-lived, adaptive, autonomous, goal-oriented, collaborative, proactive, and mobile [6]. Another
important aspect is that software agents are entities that carry out some set of operations or tasks on behalf of a user or another program with some degree of independence or autonomy. Software agents have diverse roles and opportunities in ecommerce, from assisting in product searching, merchant identifying, negotiation,
payments, after-sales support, recommendation systems, automating supply chain
management, and numerous other back-office tasks. From the Consumer Buying Be-

havior (CBB) model that will be explained in Section 3, agents can be seen playing
significant roles in three primary CBB stages; Product Brokering, Merchant Brokering, and Negotiation corresponding to what to buy, who to buy it from, and how to
determine the terms of the transaction respectively [4].

2 Overview of Traditional Business Model
In traditional business as well as in e-commerce, firms or organizations engage in
many other activities besides buying or selling that keep them in business, such as
promoting or advertising their products or services, identify demand, deliver its products or services, and provide after-sales support. It is a negotiated exchange of products or services between two parties or more and includes all activities that each of the
parties undertakes to complete the transaction [7].
The essence in businesses is the buying process whereby the steps of product
searching, vendor selection and transaction negotiation are vital. These three steps can
be regarded as the buying decision process in business. However, in e-commerce
transactions, this process is quite complicated and difficult to execute because of human decision-makers limitations. A human can only work in a specified time period,
and the various kinds of products and services required by a company may result in
negotiation with not one seller, but many sellers at a time. These and many other limitations make the buying decision process poorly coordinated among the human decision-makers.

3 Buying Decision Process
This section will look into the buying decision process as well as how software agents
can minimize human involvement in this process.
3.1 Consumer Buying Behavior (CBB) Models
There are several descriptive theories and models that attempt to capture consumerbuying behavior. The model presented here is called the Consumer Buying Behavior
(CBB) Model [9] [1].
The first stage in the CBB model is where the consumer becoming aware of some
unmet need. At this stage the consumer can be stimulated through product information. The Product Brokering stage comprises the retrieval of information to help determine what to buy which also covers evaluation of product alternatives. The result
of this stage is the ‘consideration set’ of products. This ‘consideration set’ combine
with merchant-specific information is used to determine who to buy from. This stage
includes the evaluation of merchant alternatives based on consumer-provided criteria,
example price, warranty, availability, delivery time, and reputation.
The fourth stage in the CBB model is the negotiation stage, which is about how to
determine the terms of the transaction. Negotiation varies in duration and complexity

depending on the market. Purchase and delivery of a product can either signal the
termination of the negotiation stage or occur sometime afterwards, in either order. In
some cases, the payment methods available and delivery options can influence product and merchant brokering stage. The last stage is the product service and evaluation
that involves product service, customer service, and an evaluation of the satisfaction
of the overall buying experience and decision. These stages in the CBB model represent an approximation and simplification of complex behaviors [1]. Furthermore,
these stages often overlap and migration from one to another can be non-linear and iterative.
3.2 Minimizing Human Interactions
One of the greatest roles of software agents is minimizing human interactions, especially in the buying decision process. It can automate much of the tasks in the process
of identification, selection, negotiation, and purchasing. An example is negotiation
done by software agents, which is defined as the process by which group of agents
communicate with one another to try to come to a mutually acceptable agreement on
some matter [2]. Nevertheless, there are many requirements that needed to be fulfilled
for software agents in order to minimize human interactions in these processes. Some
of these significant requirements are security, interoperability, and acceptance. The
agent owners must be assured that the agent will not compromise private information,
which includes account numbers for payment mechanisms, and deviate beyond its
constraints [4]. In addition, agent owners must trust the environment in which agents
carry out their tasks. Software agents should also be capable of operating in different
environments or platforms, because it needs to communicate with other agents that
may be on a different platform. These requirements fulfillment can realize the notable
role of software agents in minimizing human interactions in general.

4 Agent’s Buying Decision Process
There are already many software agents that have been developed either for commercial or academic purposes that can perform tasks in one or more stages in the CBB
model. This section will give an overview on two approaches used by the available
software agents.
4.1 Automated Collaborative Filtering (ACF)
This approach works in the product brokering stage of the CBB model. It uses a
“word of mouth” recommendation mechanism or aptly named automated collaborative filtering (ACF). In essence, the approach uses the opinions of like-minded people
to offer recommendations. One example software agent that utilizes the ACF approach is Firefly. The system was used to recommend commodity products such as
music and books. The advantage of using this method is that the buyer can get the
best product as recommended by people who have similar buying profile.

4.2 Better Business Bureau (BBB)
This approach is in the Merchant Brokering stage of the CBB Model. It employs a
distributed trust and reputation mechanism that works by rates given to each other
from both parties (seller and buyer) after a transaction on how well the other party
managed his or her half of the deal, such as accuracy of product condition, and completion of transaction. Other agents then can use these ratings to determine if they
should negotiate with agents whose owners fall below a certain specified reputation
threshold.

5 Proposed Framework
The proposed framework focuses only in the Product Brokering and Merchant Brokering stages of the CBB model. The available approaches used are the Automated
Collaborative Filtering (ACF), and Better Business Bureau (BBB) methods to rank
the products and merchants respectively.
5.1 Software Agent Framework

Fig. 1. The proposed combined approach for software agent buying decision process

The two sets of rankings in ACF and BBB are combined to obtain what is called, the
“Consideration Set”. From this set, Price Requests are made to the various merchants
along with other constraints, such as number of item needed, date of delivery, and

highest price acceptable. After that, a “Filtered Consideration Set” is obtained when
there are merchants that cannot meet the criteria for certain products in the set.
After obtaining the “Filtered Set”, the merchant with the product of the lowest
price in the set will be selected for the buyer to continue to close the deal. In addition,
the best-ranked merchant with the best-ranked product takes precedence from the
lowest ranked merchant with the lowest ranked product - in a diagonal manner (topleft to bottom-right). If there are equal prices in the same precedence category, the
best-ranked merchant will be considered the best candidate to continue to do business
with. This is simply because it is better to do business with a trusted merchant.
Then, after the transaction has been completed, the buyer will need to rate the
product or services that has been received so that it will be stored in the Buyer’s Profile to be used as ACF reference in future decision-making. After that, the buyer also
needs to rate the Merchant in terms of its trustworthiness, reliability, support and
reputation to be used for the BBB ranking.
5.2 Discussion
There are some situations that should be highlighted by using this framework. One
biggest drawback in the framework is that there might be situations where all instances in the “Consideration Set” might not meet the requested criteria. Such a situation is currently unresolved. Value Added Services (VAS) offered by the merchants
such as bonus gifts, promotional items, and after-sales support are also not taken into
account and will be overlooked by the user in the buying decision process. This can
result in quite a big difference in the long run.
The framework does not cover the negotiation stage of the CBB model. There are
still no software agents that have been developed that can effectively cover all of the
stages in the CBB model. Most of them only focus in one or two stages of the CBB
model. Another issue is that the main assumption for the best offer is the lowest price
the merchant in the “Consideration Set” can offer following the precedence from best
ranked to the lowest-ranked. It clearly overlooks other aspects in defining what is
meant by best offer. Such aspects that might also be considered together with having
the lowest price are delivery date and VAS.

6 Conclusions
This paper has described the traditional business model as well as the buying decision
processes. The CBB model have been presented and considered. A framework that integrates ACF and BBB approaches are proposed for an effective buying decision
process to be used by software agents. This framework will enable the agents to obtain the best price for a good product effectively. Furthermore, the framework will
also assure that the transaction will be done with a reputable merchant.

7 Future Works
This project plans to implement the proposed framework in a large-scale multiagent
electronic marketplace. Other situations will also be researched into such as noncooperative agents in the marketplace, and the computational complexity of a simulated marketplace that employs the proposed framework.
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