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Abstract 

This paper presents the main processes of the development of expert system, which can serve to the users in solving the problem of a 
suitable choice for mobile communication operator and tariffs. We discuss the problems of choosing appropriate mobile connection 
conditions and the relevance of the presented expert system. The expert system is implemented in the web-based form as a special case of 
knowledge processing by using the production model of knowledge representation. We describe the processes of the building of 
questionnaire, structure of knowledge and database, the problem-solving algorithms etc.  
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1 Introduction 

Nowadays, the modern people cannot imagine daily life 
without using a mobile phone. With the increasing popularity 
of mobile phones and smartphones, number of mobile 
operators is growing. Competition among them gives a large 
variety of communication conditions and tariff options. 

Today, in Kazakhstan we have five mobile operators, 
such as Activ, Kcell, Beeline, Tele2 and Altel. After the 
signing of the law on the abolition of mobile slavery by the 
president of Kazakhstan in November 2015, subscribers 
have opportunity to change mobile operator at no charge 
while keeping their number. Since this is a new decision for 
the sphere of mobile services, subscribers still are not able 
to select the appropriate tariff services operator in an 
automated way. Sometimes mobile phone users have to call 
or come to the office of the mobile company in order to get 
full information, it is a wasting of time and needs human 
resource to consult with customers to give them 
recommendations [1]. 

Exploring this area, we tried to find a system to eliminate 
tariffs, which act as a filter of the official websites of some 
brands of mobile operators (for example, the main web-site 
of “Beeline” mobile operator company owned by 
“VimpelCom” has the filter by categories to choose tariff 
options). However, it is not enough for users knowing the 
tariffs of separate mobile operators. The aim of our work is 
the creation of an expert system as a common framework 
for different mobile operators and their tariffs to make the 
process of selection of mobile operators easier for users. To 
achieve this goal we developed the expert system with smart 
functions of choosing the appropriate operators, tariffs and 
recommendations for the users. 

 

2 The structure of expert system 

The purpose of expert system for choosing the mobile 
operators is to provide to customers easy way to find and 
choose suitable tariffs from all available mobile operators, 
which are offered by various brands. Web based expert 
systems have several advantages in user experience over 
standalone systems [2]. 

Mobile operators and tariffs have a set of parameters for 
choosing (for example, connection conditions, internet 
access, roaming, cost etc.). 

The customer may have a set of tasks that he wants to 
solve by the selected product and by the identification of the 
restrictions for the selection process. 

The algorithm for solving the problem can be presented 
in the following steps: 

1) The construction of the proposed classification 
mobile operators and tariffs; 

2) Identification of the customer needs; 
3) Determining the set of given tariff with identified needs; 
4) Selection of the best set of tariff; 
5) Filling and maintenance of knowledge base using 

knowledge acquisition module [3]. As a source of 
knowledge can act descriptions of operators and tariffs in 
the form of text documents.  

In order to give more clearly explanation of the working 
process of the expert system an interaction diagram of a 
system has been developed, which is shown on Figure 1. 
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FIGURE 1 Diagram of interaction inexpert system  

Interface is responsible for the exchange of information 
between the user and the expert system by choosing the right 
mobile operator. Collection of user’s choices consists of 
questions asked user to choose the appropriate connection 
conditions.Editor knowledge base of mobile operators 
provides the ability to edit, change and complete information 
about tariffs and mobile operators. Results provide the user 
with a report, which listed mobile operators and tariffs that 
meet specified characteristics. Memory stores selected 
characteristics and conclusions. Solution module is designed 
to produce new facts based on comparison of the original data 
from the memory and knowledge from the knowledge base, 
implements a decision-making algorithm[4]. Knowledge 
base of mobile operators contains information on all mobile 
operators and their tariffs. 

3 Process of building questionnaire for the system 

Thus, the expert system includes the following components: 
web-based questionnaire for users (customers); knowledge 
base where all rules are written; and database to save 
appropriate information about mobile operators and their 
tariff options. The following list of connection options may 
be incomplete, but it helps to create the groups of questions 
from which customer can choose one or another tariff: 

 Cost 
 Quality of connection 
 Internet access 
 International roaming 
 Connection conditions 
 Other opportunities 

The user has more than one answer to choose when 
selecting conditions of the connection: it may be a simple 
question to answer as "yes \ no", and may consist of several 
options. For example, when choosing a size of access to the 
Internet, he should choose one of three options: a) less than 
2 GB per day; b) from 2 to 6 GB per day; c) more than 6 GB 
per day. After answering the questions, the system 
accumulates all received performance and gives to the user 
the report which shows all the conditions. 

4 Knowledge base and database 

The knowledge base of the system contains the rules, which 
helps to get the solutions that meet specified characteristics by 
user. We decided to organize productions of expert system 
into a decision tree [5, 6]. The following result shows that 
depending on the answer for particular question, the 
knowledge base excludes not appropriate mobile operators 
and tariffs. The sample of decision tree is shown on Figure 2. 

 
FIGURE 2 The sample of decision tree for questions in knowledge base 

5 Conclusion 

By summarizing the work above the development of expert 
system for choosing the mobile operators, we can conclude 
that in the area of user selection it can be many variants to 
choose. The categorization and well-developed rules for 
knowledge base may help to decrease number of variants 
and come to more optimized solutions. The creation of 
expert system as a framework for different brands in mobile 
operators may help to develop the interoperability between 
the different mobile platforms and customize the user needs.  
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