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Abstract - For the past few years, a reasonable number of agent-based systems have been proposed for developing business-
to-customer (B2C) e-commerce activities. In specific, multi-agent-systems (MAS) appear as the most optimal solution for 
implementing in growing e-commerce applications. For various B2C activities, the standard behavior model, the Consumer 
Buying Behavior (CBB) model is adopted in this proposed work. In CBB, personal preferences (personal profiles) are rated 
at various stages, which aid our decision making process.  Case Based Reasoning (CBR) process model is integrated with 
CBB, to analyze and to improve the efficiency of decision making.  Semantic web (XML based) and ontology will enable 
automated agents to carry out more intelligent tasks on behalf of the users and for their requirements, where, ontologies can 
be seen as metadata that explicitly represent semantics of data in a machine-processable way. The proposed model combines 
the semantic web, ontology and agent based web service composition along with CBB and CBR so as to reduce the time 
complexity and to increase the efficiency and also to provide optimal service. Ontology is integrated in this model so as to 
perform meaningful web service composition. Secure e-payments are opted under the availability of financial institutions. As 
a result of this proposal, “MAFS approach for B2C” is proposed. It is implemented in JADE framework, also it is 
experimented and evaluated for it performance. 
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I. INTRODUCTION 
 
In recent years the growth of internet has a great 
impact in all fields. Likewise, shopping or purchasing 
through internet also has been emerged drastically. It 
creates an essential business platform for consumers 
and organizations. A user typically will get awareness 
about the products but the manual browsing is much 
of time consuming process. To cope up with this 
environment, consumer buying behavior is analyzed 
with the help of personal profiles. There are various 
forms that are available to analyze the behavior of 
consumers. Among all, Case Based Reasoning 
provides an ease structure to identify the behaviors. 
To rate about the behaviors, online purchasing 
environment does not provide explicit rating of the 
customers. So based on the analysis, implicit rating of 
the consumers will be derived. To make the 
environment more accessible, semantic web 
technology has been taken into account. As semantic 
environment provides machine understandable data, 
tools and frameworks can be easily handled.  
 
Ontology is considered as the key concept in 
semantic environment. It defines terminologies, 
concepts, relations and hierarchies to represent 
domain knowledge and makes web based knowledge 
easier to process, share and reuse. This semantic 
environment has been combined with multi-agent, 
systems can provide users with a more active 
intelligent adaptation of personalized 

recommendation services. This paper is as follows, 
derive implicit rating, analyze consumer buying 
behavior, provide semantic environment with the 
integration of multi-agent system to reduce time 
complexity, increase efficiency and to provide 
optimal services. 
 
II. IMPLICIT RATING 
 
In order to identify the buying behavior of the 
customer, rating provided by them to the products has 
to be identified. Organizations do not provide these 
ratings of the user explicitly. So to obtain the rating, it 
is derived implicitly based on the transaction data of 
the user. The absolute preference of the user can be 
computed from, 
 
Absolute Preference of the user = ln(number of 
transactions performed by the user with item i / Total 
number of transactions of the user) 
It is computed purely based on the user data. For a 
particular transaction, one cannot assume that some 
of the long life span items purchased by the user are 
not related to them. It is likely that one will usually 
purchase short life span items more frequently than 
others. Hence probability of the values is taken into 
consideration. For this purpose, relative preference of 
the user is identified. 
Relative preference of the user = Absolute preference 
of the particular user / Maximum preference of the 
users  
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Finally, implicit rating is multiplied by 5 and rounded 
up, as this value is used in most of the 
recommendation systems. 
Implicit rating = Round up (5 * relative preference of 
the user) 
 
III. ANALYZE CONSUMER BUYING 
BEHAVIOR 
 
Customer satisfaction is a highly important criteria 
for a product to be sold or for a purchase to be made. 
The organization  should mould them in such a 
way that the customer gets satisfied by their behavior, 
response to queries etc.   
Recommendation of e-commerce system provides the 
customer to choose best of the products. They come 
to know about the pros and cons of the products. To 
make a recommendation about the products in an e-
commerce environment, the recommender should be 
well aware about the customer buying behavior.  
As the information in the web is overwhelming, user 
cannot find relevant information more accurately and 
in less timing. To resolve this contradiction, semantic 
web environment has been adopted. The semantic 
web can be regarded as a network of ontologies and 
other web resources.  
In this environment, search will be performed by 
interpreting the meanings of keywords that are being 
searched. To understand the key concepts, knowledge 
base is determined by the domain ontologies. In the 
semantic environment ontology plays a key role and 
it is considered as the central building block. 
Ontologies define domain concepts and relationships 
between them, and thus provide a domain language 
that is meaningful to both humans and machines.  
Keeping up the environment and based on the 
preference of the user, consumer buying behavior is 
analyzed. Implicit rating helps in this case to identify 
the preference of the individual user. Based on the 
comparison between the users, relative preference of 
the users is calculated. The value obtained through 
implicit rating is multiplied by 5 and is rounded off. 
This is carried out for the ease to provide 

recommendation and to use the results in the 
recommendation system. 
 
IV. MULTI-AGENT SYSTEMS 
 
In the emerging business environment, even though it 
is dynamic and constantly changing customers yet 
expect specific requirements that need to be met. 
Agent based solutions are designed to handle 
complex and changing environments, where there are 
potentially multiple options and outcomes at each 
stage of the process.  
Multi-agent systems can offer measurable business 
benefit for many organizations. Agent Business 
Analysis Process enables the roles and interactions 
that are involved in providing the client's service to 
be understood. This understanding enables to identify 
and define the specific value added functions that 
agents can play in delivering the service. 
Multi-agent systems are usually created from the 
scratch; it does not contain more number of 
frameworks for the customers ease, only few 
frameworks have arisen with common standards such 
as FIPA agent system platforms and communication 
languages. These frameworks let developers to save 
their time and also to aid in the standardization of 
MAS development. Nowadays, several communities 
are developing practical agent based toolkits that 
enable individuals to develop agent-based 
applications. 
Some domains require MAS for designing a system 
to make it interactable. Multi-agent system is 
responsible for handling interactions between 
different people or organizations with different goals 
and proprietary information. 
The organizations will not provide any authority to an 
individual to build a system that represents the overall 
internal affairs of the organization, even if any of the 
organizations wanted to modify. This is because each 
sector expects their own systems that reflect their 
capabilities and priorities. To solve this situation, the 
only feasible solution is to allow various 
organizations to create their own agents in order to 
accurately represent their goals and interests.

V. PROPOSED ARCHITECTURE 

 
Figure 1: Architecture of the system
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In the system, the negotiator in deal with the business 
agent requires to find the appropriate goods proposed 
through supply agents. Buyer once enters into a 
shopping environment can easily get to know about 
the products that are available through the business 
agent and the products that are competitive to that can 

be acquired through negotiator by means of supply 
agent and are compared according to each of its 
metrics. Through the external sources and data base, 
negotiator will acquire required data about the 
products.

 
VI. CASE BASED REASONING 
  

 
Figure 2: Case Based Environment 

 
Case Based Reasoning is a research technique which 
analyses the current problem based on the analysis of 
the solution to the similar problem which occurred 
previously. In the CBR process, knowledge is 
represented based on models. Because of this, 
knowledge acquisition from traditional knowledge 
processing system has been greatly simplified. This 
ease acquisition of knowledge raises the efficiency of 
solving new problems based on previous conclusions. 
While applying the previous solutions to the problem, 
based on the subsequent success or failure, it will 
assist in improving the quality of the solution. 
While employing a CBR system to the current 
decision making process, the decision maker will first 
analyze the similar experience in previous successful 
cases and mould the solution by making some 
adjustments with reference to the present cases. Thus 
the ultimate goal of providing solutions to the current 
problem based on past experience will be satisfied. 
 
1.Application of CBR in E-Commerce 
In real world scenario, sales representative 
understands the necessity of the customer based on 
their selection until they are satisfied. Similarly, this 
real world knowledge is built into a CBR system 

which is then used to interpret customer’s query. This 
method of interpretation greatly enhances the quality 
of the retrieved data. Even in some cases, if the 
results are vast and more results are obtained, they are 
then ranked based on the similarity which makes the 
customer feel comfortable to refine until they are 
satisfied. 
 
VII. CONCLUSION AND FUTURE WORK 
 
Multi-agent systems are designed for e-commerce 
applications in order to provide customers an ease 
framework for their purchases. In this paper, semantic 
technology has been adopted to provide users a more 
active intelligent adaptation of personalized 
recommendation services. This also computes the 
behavior of the consumer using implicit rating 
through the transactional data of the user. The above 
process led the business environment to easily 
identify the customer needs and also the consumer 
can identify their required products for purchase with 
reduced time complexity and increased efficiency 
along with optimal service. Future work of this paper 
is to implement the concept in JADE framework and 
verify the pros experimentally. 
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