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Startups are an important tool for the 
development of the world economy. But 
risks in the startup industry are high. So, 
determination of the success factors and 
prediction of the startup success is an 
important task which can be solved by 
the implementation of the mathematical 
modeling methods. The model for startup 
success prediction depending on the 
combinations of conditions was developed 
in the form of the Bayesian network. It 
was determined that the modeled startup 
success probability is most likely to be of a 
low or an average level. 

АННОТАЦИЯ
УСПЕШНОСТЬ СТАРТАПА; МАРКЕТИНГО-

ВАЯ СТРАТЕГИЯ СТАРТАПА; БАЙЕСОВСКИЕ 
СЕТИ; УПРАВЛЕНЧЕСКИЕ РЕШЕНИЯ; ИННО-
ВАЦИИ

Стартапы являются важным ин-
струментом для развития мировой 
экономики. Однако риски в стартап-
индустрии высоки. Поэтому опреде-
ление факторов успеха и прогнозиро-
вание успешности стартап-проектов 
является важной задачей, которая 
может быть решена путем внедре-
ния методов математического моде-
лирования. Разработана модель про-
гнозирования успешности стартапов 
в виде байесовской сети. Определено, 
что модельная вероятность успешной 
реализации стартап-проектов будет 
иметь низкий или средний уровень. 

Startups are an important tool for the development of the world economy and scientific 
& technical progress, while the developed startup industry and infrastructure help to 



101VITEBSK  2018

Section 2. SOCIAL, HUMANITARIAN AND ECONOMIC PROBLEMS OF EDUCATION 
AND SCIENCE DEVELOPMENT IN THE 21TH CENTURY 

implement innovations much faster and at the same time using fewer resources. Recently, 
the number of innovative startup-projects both on the B2C and B2B markets has started 
to increase, in particular, in such areas as smart cities, green economy, sustainable and 
environmentally friendly industry development, light and textile industry, electronics, 
nanotechnology, etc. However, the risks in the startup industry are quite high, so only some 
projects reach the level of a successful and scalable business. Therefore, determination 
of the success factors and prediction of the startup success levels is an important task 
and mathematical modeling methods are among the most suitable instruments for this 
purpose. In particular, such models can be created on the bases of the Bayesian networks. 

So, the aim of the conducted research was to identify the key startup success factors 
and to create an instrument for startup success evaluation. Currently, a lot of scientific 
investigations are devoted to the study of the features of innovative startups. For example, 
the important results can be found in the following papers [1–6]. 

It was found that there are three key constituents, which influence startup success – an 
external environment, startup activity and an internal environment of the startup. For the 
modeling, the discovered factors were divided into three groups according to their influence 
on these constituents. In the developed Bayesian network model the external environment 
was considered as favorable, neutral or unfavorable; startup activity was considered as 
effective or inefficient; while the internal startup environment was considered as a reliable, 
which facilitates startup development and strengthens its positions on the market, or as 
an unreliable, if the current environment is harmful to the startup development [7]. These 
constituents affect the startup success which is evaluated in the Bayesian network model 
as high, average and low level. 

The mathematical model for prediction of the startup-projects success depending on 
the combinations of the conditions on various markets, regions, etc. was developed in 
the R and R Studio software by the implementation of the components of the methods 
described in [8–10]. The specialized packages Bnlearn, Rgraphviz, gRain, Lattice, etc. were 
used for the modeling purposes. The Bayesian network structure was composed on the 
bases of the determined success factors. The obtained network consisted of 25 nodes and 
24 arcs. 

On the bases of the analyzed dataset, it was determined that the modeled startup 
success probability is most likely to be of a low or an average level with probabilities 
of 43.9 % and 41.4 % respectively, while the probability of a high success level is only 
14.7 % [7]. The developed model can be also used to analyze various combinations of 
conditional probabilities in order to analyze interactions between components influencing 
startup success. It was found that high success levels can be observed only when all three 
constituents, described above, are favorable, effective and reliable. At the same time, in 
combinations, in which only one option was negative, the average success levels were 
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dominating; in the cases of combinations in which two of the three components were 
negative, low success levels prevailed [7]. 

The developed Bayesian network model of startup success can be used for the analysis 
of innovative projects samples in order to predict success levels in a particular country, 
region, in a specific market, etc. This model can be used during startup marketing strategy 
development and can contribute to the more efficient and sustainable management 
solutions. 
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