
КИБЕРНЕТИКА 
МРНТИ 28.19.15 

A.S. Shayakhmetova1, M. Satymbekov1 

1Институт информационных и вычислительных технологий, 
г.Алматы, Казахстан 

ANALYSIS OF THE MODERN SOFTWARE FOR BAYESIAN 
NETWORKS 

Abstract. This article provides an analytical review of the most common modern 
software for Bayesian networks. The history of development of Bayesian networks 
was considered. The relevance of the application of Bayesian networks in various 
areas of research has been featured. The most common software for Bayesian 
networks were considered. The comparative analysis of their characteristics was 
carried out and tools of development were considered. There were identified the 
features of the functioning of Bayesian networks in the financial sphere for risk 
research, in development of various expert systems, artificial intelligence systems, 
etc. The advantages of Bayesian networks (take into account cause-effect re-
lationships, uncertainties, the ability to work with incomplete and inaccurate in-
formation and take into account random factors) are shown in creation modern 
intellectual technologies. The advantages of application of Bayesian networks and 
the prospects of their using for development of complex applications have been 
analyzed. 
Keywords: Bayesian networks, analytical review, software. 

Аннотация. В данной статье проведен аналитический обзор наиболее рас-
пространенных современных программных продуктов по байесовским сетям. 
Рассмотрена история развития байесовских сетей. Отмечена актуальность 
применения байесовского подхода в различных областях исследования. 
Рассмотрены наиболее распространённые программные продукты по байе-
совским сетям. Проведен сравнительный анализ их характеристик и рассмо-
трены инструменты разработки. Выделены особенности функционирования 
приложений по байесовским сетям в финансовой сфере для исследования 
рисков, при разработке различных экспертных систем, систем искусственно-
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го интеллекта и др. Показаны достоинства байесовского подхода (учитывают 
причинно-следственные связи, неопределенности, возможность работать с 
неполной и неточной информацией и учитывают случайные факторы) при 
создании современных интеллектуальных технологий. Проанализированы 
особенности применение байесовских сетей и перспективы их использова-
ния для разработки сложных приложений. 
Ключевые слова: байесовские сети, аналитический обзор, программный 
продукт. 

TY^HAeMe. Зерттеудщ бул макалада байестт желi бойынша кеи таралган 
заманауи программалык 0нiмдерге аналитикалык шолу жасалды. Байестiк 
желтердщ даму тарихы келтiрiлген. Зерттеудщ тYрлi салаларында байесш 
тэстдердщ колданылуыныи eзектiлiгi карастырылган. Байесш желiлер 
бойынша ей кеи таралган программалык 0нiмдер келтiрiлген. Олардыи си-
паттамаларына салыстырмалы талдау жYргiзiлiп, оларды куру куралдары 
карастырылган. ЭртYрлi сараптау жYЙелерi мен жасанды интеллект жYЙе-
лерiн куруда, каржы саласындагы тэуекелдердi зерттеуде байестiк желi ко-
сымшаларыньщ ерекшелiгi аныкталды. Заманауи интеллектуалды техноло-
гияларды куруда байестiк тэстдердщ (себеп-салдар байланысы, белгiсiздiк, 
толык емес жэне анык емес акпаратпен жумыс ютеу мYмкiндiгi, кездейсок 
факторларды ескеру) ерекшелiктерi кeрсетiлдi. Байестiк желiлердi колдану-
дыи ерекшелiктерi мен кYPделi косымшаларды курудагы болашагына талдау 
жYргiзiлдi. 
Туй1нд1 сездер: байестiк желiлер, аналитикалык талдау, программалык eнiм. 

Introduction. Nowadays the interest in application of Bayesian net-
works (BS) in various fields of research has been grown. The application 
of BS in medicine, economics, sociology, psychology, ecology, information 
and communication technologies, bioinformatics and many other areas of 
science is actual problem [1]. Many applications of Bayesian networks in 
medicine have been developed. The possibility of using Bayesian network 
for differential diagnosis of arterial hypertension of various etiologies in a pa-
tient's primary treatment to a general practitioner was presented in work [2]. 

Bayesian networks are successfully used in the development of var-
ious expert systems and artificial intelligence systems [3]. The structure 
of knowledge of students is can show the structure of the. It is possible to 
show the structure of knowledge of students using the structure of Bayes-
ian network. The publication [4] considers the use of Bayesian network in 
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the construction of model of students to assess the level of competence 
formation. The developed algorithms for construction competency mod-
els based on BS were described in detail. In article [5], the realization of 
Bayesian model of logical inference was implemented in the development 
of an expert system for assessing the compliance of the level of training 
of graduates of technical specialties with the requirements of modern em-
ployers in the field of IT services. 

One of advantages of the application of Bayesian networks is possi-
ble to work with incomplete, inaccurate and inconsistent information. The 
paper [6] describes the application of Bayesian network of trust to assess 
economic risk and support decision making in a case uncertainty. 

Bayesian networks are one of the most suitable models for dealing 
with incomplete, inaccurate and contradictory information. The study [7] 
describes the use of Bayesian networks to solve the problem of finding 
the place and type of failure of complex technical system. A method and 
algorithm for the optimal search for a place and type of failure of a com-
plex technical system have been developed, which allows to reduce the 
time and other types of resources for conducting inspections significantly. 
Experimental researches confirm the effectiveness of this method. 

Bayesian theory is named after Thomas Bayes and was published 
in 1763 [8]. Bayesian networks are widely used graphic models with a 
variety of applications applied in the field of knowledge detection, clas-
sification, forecasting and control [9]. The networks consist of two main 
parts [2]: a graphical structure, which defines a set of dependencies and 
independencies in a set of random variables and a set of probability distri-
butions determining the strength of the dependency relationships that are 
encoded in the graphical structure. 

There are various software for work with Bayesian networks of trust 
[10]. One of the features of using the apparatus of Bayesian networks of 
trust is visual visualization of the interrelations between the elements. 

Overview of Software for Bayesian Networks. There is a large 
number of software for implementation of Bayesian network. The most 
famous software are GeNIe & SMILE [11], RISO [12], Bansys [13], Sam 
lam [14], Agena Risk [15], Bayesia [16], Hugin Expert [17], Netica [18], 
BNet [19] and others. 

The most of the listed software are based on the programming lan-
guage C++, Python and R. Each software has its own advantages. Most 

29 



Кибернетика 

of them are in open source and are free. Software in closed source do 
not allow to change the source code and are mostly paid. The most well-
known software and their characteristics are presented in table 1. 

Table 1 - The main software products for Bayesian networks 

Name Authors Graph. 
interf. user 

Free or 
Commercial 

Which 
graphics are 

supported 
GeNIe & SMILE 

Decision sys-
tems laboratory 

RISO Dodier (U. RISO Colorado) 
Bansys U. Helsinki 
Sam Iam Darwiche(Ucla) 
Agena Risk Norman Fen-

ton, Martin Neil 
Bayesia Bayesia ltd 
Hugin Expert Hugin 
Netica Norsys[9] 
BNet Murphy 

(U.C.Berke-
ley)[10] 

Yes Free Oriented 

Yes Free Oriented 

No Free Oriented 

Yes Free Oriented 

Yes Free Oriented 

Yes 

Yes 

Free 

Commercial 

Chain 
diagrams 

Chain 
diagrams 

Yes Commercial Oriented 

Yes Free Oriented 

GeNIe & SMILE [11]. The software product is a graphical interface for 
the SMILE library (Structural Modeling, Inference and Learning Engine), 
which provides the possibility of building Bayesian networks. In this 
software, the amount of designed network depends on the performance of 
the computer. The resulting models can be integrated into other systems 
and on most platforms. 

RISO [12] - supports distributed trust networks that operate on 
different hosts and are integrated into one large trust network. The means 
of communication is Internet, and the Java Remote Method Invocation 
(RMI) is protocol. 

Bansys [13]. Software for data mining with Bayesian networks. 
The system implements several algorithms for studying the topology of 
Bayesian networks. It has several modules (module of learning topology, 
module of learning parameter (probability), output module, correction 
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modulation module, classification module) that allow the user to perform 
data mining using Bayesian networks. 

Sam Iam [14]. A complex modeling and analysis tool based on 
Bayesian networks, developed in java is Sam Iam. This software product 
includes two main components: 

- A graphical interface that allows users to develop Bayesian network 
models and save them in different formats; 

- The reasoning mechanism supports a variety of tasks, such 
as classical output, parameter estimation, time-based trade-offs and 
sensitivity analysis. 

AgenaRisk uses the latest developments in the field of artificial 
intelligence and visualization to solve complex risk problems [20]. This 
product includes intelligent analytics and scaling the level of monitoring 
and risk assessment. It is ideal for planning risk scenarios. AgenaRisk, 
is used in many industries: banking, defense, aerospace, energy, 
telecommunications and technology [21]. 

Bayesia [16]. Bayesia software focuses on all aspects of decision 
support with Bayesian networks and includes BayesiaLab, BEST and 
BRICKS. These applications consist of individual decision support and 
large-scale policy analysis and risk assessment of industrial systems. 

Hugin Expert is an advanced intelligent analytical solution from 
HUGIN EXPERT [17]. Hugin is a software implementation of decision-
making system based on Bayesian networks of trust. It has two versions 
of Pro and Explorer. It is operates in the Windows operating system. It has 
a version for Unix. This system has a developed interface. The system 
allows to create knowledge bases and facts. The paper [22] presents a 
methodology for calculation project risks based on Bayesian networks using 
the Hugin software package. This package uses two main operating modes: 

- mode of editing and building the cause-effect network; 
- a mode of calculation of probabilistic estimations for decision-

making on all events in the cause-effect network. 
Bayesian networks provide a convenient apparatus for research 

risks, draw up their models and quantify them. 
Netica [18]. The most widely used software for the development of 

Bayesian networks in the world is Netica. This software is simple, reliable 
and highly efficient. It is possible easily find patterns in data, create 
diagrams, code knowledge and create probabilistic expert systems using 
this product [23]. A study of the migration factors of rural youth based on 
Bayesian networks of trust is conducted in [24]. 

This research is conducted on the results of students' questionnaires. 
Based on the results of the questionnaire, a Bayesian network of trust was 
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developed. The network structure is trained on the basis of an assessment 
of the statistical significance between the factors. The final network 
includes 11 factors, the software part is implemented in the package 
NETICA, which has an intuitive and pleasant user interface. Application 
of Bayesian network technologies will allow to bring the results to a 
qualitatively new level. Netica is used to manage uncertainty in business, 
engineering, medicine or the environment. It is a tool of choice for many 
leading global companies and government agencies. 

BNet [25]. Belief Networks is a powerful modeling tool that covers 
a large number of models for creating and learning BS. This software 
product implements most of the logical inference mechanisms and has 
open source code. Allows you to develop your own models and algorithms. 

The conclusion. Thus, as a result of the review, the most known 
software products on Bayesian networks were considered and a 
comparative analysis of their characteristics was carried out. Examples 
of practical applications developed with the help of existing software in 
various fields of industry, science and education are given. There are 
several advantages of using the Bayesian network in applied research 
areas: 

- allows to describe sufficiently well-defined cause-effect relationships; 
- the ability to work with incomplete and inaccurate information; 
- allows to bring the results to a qualitatively new level; 
- high performance; 
- presentation of results in an intuitive graph form. 
In this direction, the work has started only. In the future, there will be 

practical applications with specific examples. 
Source of research funding. The work has been performed under 

grant project of «Development and software implementation of a package 
for solving applied problems in Bayesian networks» (2018 - 2020). 
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