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Objective of the study was to substantiate the criteria and assess the level of professionalization of the sport "Computer

Sports” using big data analysis tools.

Methods and structure of the study. The analysis of organizational and economic characteristics of eSports tourna-
ments of various levels (Tier 1 and Tier 2) was carried out using a Python script and library script for this study. A statistical
analysis of the numerical variables of the Tier 1 and Tier 2 teams by years (2011-2022) is also presented.

Results and conclusions. The signs of professionalization of the studied eSports discipline were revealed, which indi-
cated the need to build scientific and methodological support for sports training.
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Introduction. Modern sports science cannot
avoid turning to high-tech solutions that allow obtain-
ing data, managing data and analyzing them to gain
new knowledge in the field of theory and methodology
of physical culture and sports [1]. Cybersport is a rel-
evant research ground both from the point of view of
digital technologies and strategically - in the Strategy
for the Development of Physical Culture and Sports
until 2030, approved by the Decree of the Government
of the Russian Federation of November 24, 2020 No.
3081-r, the promotion of computer sports is written
in a separate line. Therefore, the study of managerial
and economic aspects of esports in general [1], as
well as various problems in the most popular esports
disciplines [2, 3, etc.] is relevant.

Objective of the study was to substantiate the cri-
teria and assess the level of professionalization of the
sport “Computer Sports” using big data analysis tools.

Methods and structure of the study. The pro-
fessionalization of sports, as a process of the maturity
of social institutions and their economic indicators, al-
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lows us to assess the degree of development of a new
sport, to which we include computer sports. The es-
tablishment of professionalization criteria determines
the need for both the number of athletes and the qual-
ity of their training.

To analyze the economic indicators of the develop-
ment of the sport “computer sports” (the identical term
for cybersport), prize payments in the Dota2 game
were chosen for highly qualified athletes, namely Tier 1
and Tier 2 teams of the world ranking. Payments were
fixed for a ten-year period from 2011 to October 2022
for each level. For Tier 1 teams, 177 tournaments were
analyzed (using artificial intelligence technology), and
for Tier 2 teams, 322 tournaments, respectively. In
each of the analyzed datasets, the following variables
were recorded as variables: the name of the tourna-
ment, the time of its holding, the prize fund, the num-
ber of participating teams, the venue, the team that
won first place, the team that took second place. The
data were collected by scraping (webscraping) using
a script specially written for this study.
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Table 1. Quantitative variables characterizing DotaZ2 tournaments
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Results of the study and their discussion. The
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tics, the rather large range of all of them attracts at-
tention, and for a better understanding of the current
situation, it is necessary to make a visual analysis of
the data under study. First, we visualize the dynamics
of the development of Dota2 tournaments for Tier1
teams (Fig. 1)

Figure 1. Dynamics of the development of Dota2
tournaments for Tier 1 teams (the average prize pool
is measured here at $10,000)

Table 2. Descriptive statistics of Dota2 tournaments for Tier 1 and Tier 2 teams

Variable

Total prize Average Number of teams | Total prize | Average Number of teams

data pool prize pool | inthe tournament pool prize pool in the tournament
Mean 1487808.05 | 93683.92 11.79 110109.1 | 13678.85 9.67
Standard 5043244.42 | 295263.4 5.04 97846.95 | 12568 4.83
deviation
Minimum 6000.00 512.25 4.00 1500 145.83 4
P til
222/‘: entiie 50000.00 5375.75 8.00 40000 3750 8
gg(f/ce”t"e 208239.00 | 23770.25 10.00 80000 9045.46 8

(o)

sse;ze”t"e 500000.00 | 50999.75 16.00 185064 25000 10.25
Maximum 40018195.00 | 2223233 32.00 700000 70000 36
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Table 3. Statistical analysis of numerical variables of Tier 1 and Tier 2 teams by years

Tournament Mann-Whitney U test H-test Kruskal-Wallis
Characteristics The meaning Reliability The meaning Reliability
of statistics of differences of statistics of differences
Number of teams 33758.5 p<0,001 26.3 p<0,001
Number of tournaments 16504.0 p<0,001 48.2 p<0,001
Average prize pool 35192.0 p<0,001 35.3 p<0,001
Total prize pool 35914.0 p<0,001 41.5 p<0,001

The visualization allows us to conclude that the
number of tournaments for Tier 1 teams had its mo-
ment of growth, the peak of which was passed in 2014
and is now in the stabilization stage. The number of
teams turned out to be the most stable variable and
also came into some equilibrium with the other vari-
ables. The prize fund turned out to be the most vari-
able variable. Global social factors have a great influ-
ence on it, for example, we see a significant drop in
2020 associated with the COVID-19 pandemic, which
led to restrictions, including mass events, although it
can be seen that the decrease in the number of tour-
naments is insignificant compared to a decrease in the
prize fund. A somewhat different situation is observed
in Dota2 tournaments for Tier 2 teams (Fig. 2)
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Figure 2. Dynamics of the development of DotaZ2
tournaments for Tier 2 teams (the average prize pool
is measured here at $10,000)

For Tier 2 teams, the number of tournaments is the
most variable, and you can see this number increase
in 2020, where Tier 1 teams have seen a drop. The
number of teams in the tournament and the average
prize fund of the tournament can be considered sta-
bilized. For reasonable conclusions, let’s check the
statistical relationship between these two levels. To do
this, we apply an assessment according to two non-
parametric criteria, the Mann-Whitney U-test and the
Kruskal-Wallis H-test (Table 3).
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It can be seen that all variables are significantly dif-
ferent and therefore we can conclude that there is no
formed general model for holding Dota2 tournaments
for Tier 1 and Tier 2 teams. When trying to create a
regression model within each of the described levels,
it also showed that such models will have low produc-
tivity. The highest coefficient of determination R2 was
0.067, which also allows us to state that there is no
clearly visible productive model within the Tier 1 and
Tier 2 levels themselves.

Conclusions. An analysis of the socio-economic
characteristics of Dota2 tournaments for Tier 1 and
Tier 2 teams showed that there are prerequisites for
the formation of professional computer sports and
its individual characteristics, such as: the number
of tournaments; number of teams in the tournament
for Tier 1; the number of teams in the tournament
and the average prize pool for Tier 2 teams. At the
same time, we see that there remains a strong de-
pendence on the influence of global factors, such
as the prize pool for Tier 1 teams and the number of
tournaments for Tier 2. At the same time, the lack of
productive models within esports and the absence
The statistical relationship between the variables
between the groups suggests that although pro-
fessionalization is quite active in the Dota2 esports
discipline, it is still far from complete. In the future,
with the application of certain efforts, it is possible
to have a significant impact on its architectonics or
hinder the professional development of computer
sports.

When predicting the sports results of domestic cy-
bersportsmen at sports competitions of various lev-
els, one should take into account the socio-economic
conditions and the quality of scientific and methodo-
logical support for sports training.
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