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Abstract 

This paper presents the description of expert system development for e-commerce issues by using probabilistic technique based on Bayes 
Theorem to analyze user goals and make recommendations in choosing the products. We present the design of intelligent rule-based system 
for online e-commerce in the area of construction. This system can help customers to find products for choosing and purchasing 
components with associated elements. The expert System learns from a customer and predicts variants of different products that probably 
he will find most valuable. 
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1 Introduction 

Nowadays, Internet is globally used and everyone have 
access to it from their home, workplace or anywhere with 
mobile devices, which leads to growth the number of users 
respectively. Consequently, one of the problem is 
information overload that makes users difficult to find what 
they need. For example, an online website for construction 
materials has a great number of items, which cause users to 
waste time to find what they want. However, sometimes 
potential buyers may be interested in receiving 
recommendations about what to purchase and what is 
popular among peers. Expert systems used to solve this 
problem in E-commerce sphere by using users preference to 
produce a recommendation result, which can be valuable for 
them [1 - 3].  

2 Brief overview of relevant Expert Systems 

After analyzing the e-commerce market, we understood that 
many companies use content-based filtering technique [4] in 
recommendation systems. It finds the products to 
recommend by using user profile. One drawback of this 
technique is that it provides a limit degree of novelty and if 
there is not enough information to build a user profile, the 
recommendation will not be provided correctly. 

Another technique is using questionnaires in order to find 
the most suitable product. One more example of such expert 
system is Sotovic.ru website [5], which recommends users 
related products depends on characteristics of products based 
on answers from particular questionnaires. This website based 
on EXSYS CORVID Expert Systems Development Tool, 
which uses IF/THEN logic to describe the steps in a decision 
making process [6].  

Our proposed expert system works with collaborative 
filtering, knowledge-based recommendations and smart 

search. The collaborative filtering is used to find other users 
that have similar preference or same interest which we can 
call “neighbors”. It makes recommended result that has 
popularity among other users based on choices of them. 
Similarly with Amazon.com website which, has 
BookMatcher recommender system [3], in which they ask 
customers to rate a number of books. Amazon.com then 
matches those ratings with other customers to find other 
books each customer is likely to enjoy. Amazon.com reports 
that recommender systems help sell more books, and help 
ensure customer loyalty, though they have not published 
results that are more specific. 

3 Knowledge Base and Database 

The main logic of Expert System is based on Bayesian 
Theory. Bayesian method is a famous algorithm that can be 
used in the expert recommendation and prediction field. 
When it comes to the prediction field, naive Bayesian 
method is able to directly calculate the probability of 
products in which user can be interested using his previous 
queries. It is always fairly difficult to measure whether the 
definition is suitable or whether the parameter is optimal. On 
the other side Bayesian network has good performance 
although it has a big computational complexity [7]. 

Prediction and recommendation based on formula below: 

P(H : E) = P(E : H) * P(H) / (P(E : H) * P(H) +P(E : not 

H) * P(not H), (1) 

where P(H) – full probability of purchasing, 
P(E : H) and P(E : not H) conditional probability based on 
prior queries 

A Bayesian classifier is a probabilistic framework for 
solving classification problems. It is based on conditional 
probability, which are complement products to purchased 
ones. In addition, the concept of prior queries is very 
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important as they represent our expectations and predictions 
about next purchase.  

TABLE 1 Sample of database where products are stored 

№ Priorqueries 

1 Brick 
2 Linoleum 

3 Wood 

TABLE 2 Database of associated products with probability of purchasing 

№ Queries Prediction1 Prediction2 

1 Brick Cement (0.8) Sand (0.6) 

2 Linoleum Glue (0.7) Nail (0.6) 
3 Wood Nail (0.8) Lak (0.5) 

In Table 1, all users’ queries should be stored. On the 
other related Table 2 complement products that can be 
probably purchased by user next time will be organized with 
probability of purchasing analyzed by expert in this field. 
Using the formula (1) we can calculate probability of more 
suitable product among complements for recommendation. 

4 Used software tools 

The expert system is designed and implemented by using 
Node.js, which is a JavaScript framework, integrated Java 
object manipulation with rule-based inference. It supports 
both forward and backward reasoning and has the full 
features of a programming language, thus providing 
flexibility for future development of the expert system. 
Customer's information is stored in a database. The database 
is accessed using the JDBC (Java Database Connection) 
capability of the Java servlet [8]. The web server include a 
standard HTML compatible web server and a servlet engine. 
The web server handles communications with the client and 
accesses the images and the HTML documents as necessary. 

The smart search in the system is organized by input and 
output data: 

 Input: list of parameters of the goods generated 
based on the responses of the user; 

 Output: a list of products, selected on the basis of the 

generated parameter list. 
 Main features: 
 Dialog mode; 
 Recommendations; 
 Providing graphic materials (product photo); 
 The output of the search 
The knowledge base of Expert System contains both 

factual and heuristic knowledge. Knowledge representation 
is the method used to organize the knowledge in the 
knowledge base. Knowledge bases must represent notions 
as actions to be taken under circumstances, causality, time, 
dependencies, goals, and other higher-level concepts. 

In expert system we use several methods of knowledge 
representation. 

Frame-based systems that are employed for building 
very powerful ESs. A frame specifies the attributes of a 
complex object and frames for various object types have 
specified relationships. 

Production rules which are the most common method of 
knowledge representation used in business. Rule-based 
expert systems are expert systems in which the knowledge 
is represented by production rules [9, 10]. 

A production rule, or simply a rule, consists of an IF part 
(a condition or premise) and a THEN part (an action or 
conclusion). IF condition THEN action (conclusion). 

5 Conclusion 

In this paper, a sample implementation of a knowledge 
based expert system for electronic commerce is described. 
The system consists of the knowledge base of the product 
domain, inference engine and user interface module. Expert 
systems are demonstrating the practical importance ranging 
from machine learning to personalized agents, in E-
commerce. By using this expert system we realize 
recommendations to the customer before the purchase or 
complement products after the purchase based on its 
popularity among peers. 
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