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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.

AHHOTAUWNA

YCMELIHOCTb CTAPTAIMA; MAPKETUHIO-

BAA CTPATEIMA CTAPTAIMA; BAVIECOBCKUE

CETU; YIPAB/IEHYECKME PELLEHUA; UHHO-
BALIMU

Cmapmanel A8AAIOMCA BAMXCHbIM UH-
cmpymeHmom 014 pa3sumua muposoli
3KOHOMUKU. OOHOGKO pucKu 8 cmapmarn-
uHOycmpuu 8bicoku. [loamomy onpede-
feHue paKkmopos ycnexa u MpozsHo3upo-
8aHUe ycrewHoCMU cmapman-npoeKkmos
AenaemcAa eaxcHolU 3adayel, Komopas
moxcem b6bimb peweHa nymem eHeope-
HUA Memo008 Mamemamu4yecKko2o moode-
nuposaHuAa. PazpabomaHa moodens npo-
2HO3UPOBAHUA ycnewHOCMuU cmapmanos
8 sude batliecosckoli cemu. OnpedeneHo,
Ymo moOoesnlbHaA 8epPOAMHOCMb ycriewHoUu
peaauszayuu cmapman-npoekmos bydem
umemob HU3KUU unu cpedHuli yposeHs..

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
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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

VITEBSK 2018 101



EDUCATION AND SCIENCE IN THE 21st CENTURY

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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