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Abstract. This article presents an algorithm for predicting the rate of a selected
cryptocurrency, taking into account the posts of a group of famous people in a par-
ticular social network. The celebrities chosen as experts, i.e., famous personalities
whose posts on social networks were studied, are either familiar with the financial
industry, particularly the cryptocurrency market, or some cryptocurrency. The data-
set used was the actual rates of the cryptocurrency in question for the selected period
and the statistics of expert posts in the selected social network. The study used
methods such as the full probability formula and the Bayesian formula. It was found
that posts by famous people on social media differently affected cryptocurrency
rates. The “main” expert was identified, and his posts were used to forecast the se-
lected cryptocurrency’s rate.

Keywords: cryptocurrency exchange rate, forecasting algorithms, social media
posts, group of experts, “main” expert, information technology of intelligent analysis.

INTRODUCTION

The study of cryptocurrency changes is gaining more and more popularity every
day due to the relative ease of entry and the abundance of recommendation infor-
mation regarding the process. Buying and selling cryptocurrencies is a rather in-
teresting process, since, if certain conditions are met, you can increase your
wealth several times, or even replace your main job with this business. However,
in order to really make money on this process, it is necessary to conduct research
on the chosen cryptocurrency, exchange and news related to them.

The relevance is due to the growing popularity of investing in cryptocurren-
cies. Publications of famous people who have a vested interest in this process
have a significant impact on the price formation of certain cryptocurrencies.
When traders create forecasts of changes in the exchange rate of certain crypto-
currencies, they will need a recommendation information system that can analyze
the impact of such publications on cryptocurrency changes, which will increase
the accuracy of the forecast.
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The obtained forecasts can be used by financial market participants to obtain
high-quality forecasts of cryptocurrency rates, on the basis of which they will
make decisions on its purchase (sale).

LITERATURE ANALYSIS AND PROBLEM STATEMENT

The task of analyzing publications from the Internet is very important, since a
well analyzed publication can provide a lot of different information.

Article [1] discusses the process of computer based detection and categoriza-
tion of opinions expressed in a piece of text to determine whether the writer’s atti-
tude towards a particular topic, product, etc. is positive, negative, or neutral. A
detailed study of sentiment analysis and its cause-and-effect relationship. Using
sentiment analysis, you can get a generalized event based on mood and time. On
the other hand, the use of causality will be useful not only for determining the
causes and effects, respectively, but also for their further forecasting. The main
part of the article is an overview of the combination of these two approaches,
which degenerates into a model that allows to determine the mood for future
events, as well as to create a temporal forecast of the time that will pass between
certain events. To assess the accuracy, we used the following statistic: average
relative error.

To view publications, you need to choose a place where there are the most of
them and they are in a single text format, for this purpose Twitter is a good mes-
senger, work [2] discusses in detail the special linguistic analysis and statistics of
Twitter. This study aimed to identify criminal elements in the United States by
modeling topics of discussion and then incorporating them into a crime prediction
model. Thus, the study was conducted on the impact of social media posts on fu-
ture crimes.

In [3], methods for predicting user ratings of individual items using probabil-
istic algorithms were considered. In fact, the article perfectly illustrates the exis-
tence of computational patterns in terms of what exactly network users like under
certain circumstances. In other words, this study emphasizes the impact of prob-
abilistic algorithms in the field of recommender systems, and provides an over-
view of key methods that have been successfully applied. The considered algo-
rithms for object classification allow solving the problem of predicting user
evaluation of content and its categorization, as well as improving existing meth-
odologies for building information systems.

Article [4] is quite relevant today due to the difficult epidemiological situa-
tion in the world. It analyzed microblogs on Twitter and proposed several meth-
ods for identifying messages. It was determined that over ten weeks of more than
five hundred thousand reports, their best model achieved a correlation of 0.78
with CDC statistics.

It is also necessary to highlight Internet blogs, where many people express
their own opinions and visions of certain problems, etc. Therefore, in [5], a study
was conducted to identify hate groups. The proposed approach is semi-automatic
and consists of four modules, namely: blog spider, information retrieval, network
analysis, and visualization. The study was conducted on the Xanga blog site. The
results of the analysis were to identify some interesting demographic and topo-
logical characteristics in hate groups and to identify at least two large communi-
ties in addition to smaller ones. The proposed approach is also appropriate for
studying hate groups and other related communities on blogs.
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For business, the process of analyzing large amounts of data and understand-
ing the needs of most people is very important, as it directly affects the com-
pany’s revenue. Article [6] provides a constructive consideration of the problem
of business accumulation of large amounts of data and the problems of their intel-
lectual processing. The author provides a clear definition and explanation of the
terms “data mining” and “data intelligence”. As a result, an objective conclusion
was made about the expediency of using data mining to increase the competitive-
ness of enterprises.

It should be noted that all of the above works describe the methods used in
our study, but do not provide the results of forecasting currency rates, including
cryptocurrencies. Accordingly, the factors that influence them were not studied.

In [7], the authors study the main macroeconomic indicators of influence on
the US dollar exchange rate in Ukraine: purchase/sale of cash currency,
purchase/sale of non-cash currency, balance of purchase/sale of cash and non-
cash currency, current year inflation, nominal and real GDP, purchase/sale by
bank customers, transactions between banks, gross and net international reserves,
unemployment rate, discount (interest) rate, balance of foreign exchange
interventions, and volume of transactions of nominal value. The main economic
components of exchange rate formation were identified using the principal
components method. Using the statistical models ARIMA, Exponential
Smoothing and SSA, the values of the selected factors of influence are predicted.
The values of exchange rates are forecasted using regression models built by Fast
Tree, Fast Forest, Fast Tree Tweedie and Gam algorithms, and the obtained
values are tested for accuracy. This article did not forecast cryptocurrency rates
specifically and did not study the impact of such a factor as publications in social
media.

Article [8] analyzes the methods, areas of application, and approaches to an-
alyzing publications and forecasting events based on the collected data, and also
gives the concept of the impact of publications on changes in the cryptocurrency
rate. The relevance of the topic is substantiated and the possibilities of appropriate
application of the results of the work are described. The main stages of working
with event forecasting data are identified, namely: data pre-processing, further
analysis and forecasting. This article did not investigate the level of influence of
celebrity publications on social media on the cryptocurrency rate. In addition, we
considered forecasts based on the posts of only one expert.

Within the framework of the studies cited in [7, 8], information systems
were created to implement the above tasks of data mining.

Studies have shown that celebrity posts do have a significant impact on cryp-
tocurrency rates. This can be easily verified using classical statistical analysis
tools, in particular, by analyzing the correlations between real and predicted cryp-
tocurrency rates. However, it should be noted that each famous personality —
hereinafter referred to as an expert — has a different level of awareness in the fi-
nancial sector, and is also involved in the process of forming cryptocurrency rates
in different ways (i.e. some experts are directly related to a particular cryptocur-
rency, and some are not), so the level of their influence on the forecasted rate will
be different. Therefore, it is advisable to study the level of influence of different
experts on the forecasted cryptocurrency rates in order to further rank them. This
study will improve the accuracy of cryptocurrency rate forecasts.

The following are recommended as ranking parameters:
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1) the number of posts of a particular famous person in social networks for
the period under consideration;

2) the accuracy of the forecasts obtained for each expert in relation to the ac-
tual cryptocurrency rate;

3) deviations from the respective forecasts obtained without taking into ac-
count social media posts.

In this article, the number of posts for each of the pre-selected well-known
persons in social networks for the period under consideration is taken as such a
parameter.

PURPOSE AND OBJECTIVES OF THE STUDY

The purpose of the study is to develop an algorithm for predicting the cryptocur-
rency rate based on the posts of a group of famous people in social networks.

o This will make it possible to increase the reliability of cryptocurrency rate
forecasting.

e To achieve this goal, the following tasks were set:

e create a list of experts and calculate the frequency of posts by each of
them in a particular social network;

o to identify the expert whose posts will have the greatest impact on the rate
of the selected cryptocurrency in a selected period of time;

e to obtain a forecast of the cryptocurrency rate taking into account the
posts of the “main” expert;

o control the accuracy of the forecast.

Figure shows the process of calculating the rate forecast for the selected
cryptocurrency:

Creating a list of experts and Determining the expert whose posts
counting the frequency of |:> will have the greatest impact on the :>
posts by each of them in a rate of the selected cryptocurrency in
particular social network the selected period of time

Obtaining a forecast of the
cryptocurrency rate, taking :> Control of the accuracy of
ED into account the posts of the the forecast

"main" expert

The process of calculating the cryptocurrency rate forecast

MATERIALS AND METHODS OF THE STUDY

The object of the study is the forecast of cryptocurrency rates.

The information required to analyze the level of influence of social media
posts on cryptocurrency rates is a list of experts whose level of influence will be
studied, the time interval of the study, the number of posts made by each of the
experts in question during the specified period of time, as well as the actual cryp-
tocurrency rates for the relevant period.
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The use of mathematical tools based on the full probability and Bayesian
formulas allows us to use this information to determine the expert who is more
likely to make posts during the period under consideration. We will call this ex-
pert the “main” expert.

So, the following information is required as input: a list of experts, the num-
ber of posts by each expert, and the real rates of the selected cryptocurrency for
the period under consideration.

Experts were selected as well-

Table 1.Fragmentof the input data known personalities who are either

Hours Real courses knowledgeable in the field of finance in
1 467 general and cryptocurrencies in particu-
2 475 lar, or whose activities are somehow
3 516 related to a particular cryptocurrency, or
4 533 not.
S 508 A fragment of the dataset is shown
6 510 in Table 1. Table 1 shows the real rates
7 525 of the selected cryptocurrencies, which
g 2142‘ were taken from the website of the Bi-
o S14 nance crypto exchange [9].

Table 2 shows the number of posts
Table 2. Fragment of input data by the selected experts in 10 hours on

(continued) the social network.
Number The data generated in this way is
Expert Number | posts related the input for this study. As part of the
of posts | ¢, cryptocurrency | study, it is necessary to:
Expert 1 9 6 e create a list of experts and count
Expert 2 7 5 the number of their posts on social media;
Expert 3 4 2 e determine the “main” expert us-

ing the Bayesian formula;

e to obtain a forecast of the cryptocurrency rate, taking into account the
posts of the “main” expert, based on the approach described in [8].

o to calculate the accuracy of MAPE forecasts.

The use of these methods guarantees reliable results when predicting crypto-
currency rates and studying the level of influence on them by posts of famous
people in social networks.

To conduct statistical analysis and obtain results based on these methods, the
corresponding software was developed.

ALGORITHM FOR TAKING INTO ACCOUNT THE LEVEL OF INFLUENCE
OF POSTS BY SEVERAL FAMOUS PEOPLE IN SOCIAL NETWORKS ON THE
CRYPTOCURRENCY RATE

Forming a list of experts and counting the frequency of posts by each of them
in a particular social network

Task statement. From the set of users of a social network, we select a subset
A=(a,a,,...,a,) of users who satisfy the following requirements:

1) the users are famous persons;
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2) they are active users of the social networks and have a large number of
subscribers;

3) they'll have different primary professional interests;

4) all pairs of users a; and a,, i,r=1,2,...,n, do not maintain communica-
tion in the network (they are not friends, do not respond to each other’s posts).

We call such users experts.

Suppose that over a certain period of time, experts have made m posts in a
social network, and k of them are related to a certain cryptocurrency. We consider
the context of the posts to be arbitrary. For the specified period of time, expert a;
published m; posts, of which k; posts are related to a certain cryptocurrency, ex-
pert a, published m, posts, of which k, posts are related to a certain cryptocur-
rency, ... , expert a, published m, posts, of which k, posts are related to a cer-

tain cryptocurrency:

m+my+...+m,=m,
ky+ky+.. . +k, =k,

where my,m,,...,m, are the frequencies of expert posts; k;,k,,...,k, are the fre-
quencies of expert posts related to a particular cryptocurrency, where i is the
number of the expert, i =1,2,...,n.

It is necessary to calculate the frequencies of posts of all selected experts for
an arbitrary time interval [10].

Rationale. This choice of experts is due to the need to form the set of such
experts who will be independent of each other both in the space of the chosen so-
cial network and in the professional space.

Results. From the data presented in Table 2, it can be seen that the consid-
ered set of 3 experts 4 = (expert 1, expert 2, expert 3). According to the social
networks data, it is known that m =20 posts were published over a period of 10

hours, with k=13 posts related to the selected cryptocurrency: m, =9,
I’I’lz :7, m3 :4,and kl 26, k2 25, k3 =2

Determining the expert whose posts will have the greatest impact on the rate
of the selected cryptocurrency in a selected period of time

Task statement. Based on the list of experts 4=(q,a,,...,a,) obtained in sec-
tion 1 and taking into account the frequencies of their posts in the selected social
network for a specified small period of time — m;,m,,...,m, , and k.k,,...,k, , it
is necessary to determine the “main” expert.

The formulated problem can be easily interpreted as a classical probabilistic
problem: m posts were written in a certain period of time. It is known that n ex-
perts published posts during this period, where my,m,,...,m, are the frequencies
of expert posts, ki, k,,...,k, are the frequencies of expert posts related to the
chosen cryptocurrency, where i is the number of the expert, i =1,2,...,n. Action

A is that in an arbitrary period of time someone wrote the post related to the se-
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lected cryptocurrency. It is necessary to determine which expert is more likely to
have made this post [11].

Rationale:

A = (the post related to the selected cryptocurrency was written at any time ¢
from the interval [0;7]),

H, =(the post was written by expert 1),
H, =(the post was written by expert 2),

H, = (the post was written by expert n).
We assume that actions H; are pairwise independent, where i is the number
of the expert, i =1,2,...,n. These assumptions can be made based on a list of re-

quirements that experts must meet (see section 1).
According to the full probability formula:

P(A) =3 P(H)P(A/ H)), (1)

i=1
where

P(H) =L, 2

where m; is the number of publications made by the expert 7, and £; is the number
of publications made by the expert i related to the selected cryptocurrency, m is
the total number of publications for the period [0;7], P(H;) is the probability
that the post was published by expert i, P(A/H;) is the probability that at any

point in time ¢ the post related to the selected cryptocurrency was written, pro-
vided that the post was written by expert i, i=1,2,...,n.

Then, using the Bayesian formula, we calculate the probability for each ex-
pert that he or she made the post, if it is known that the post was made during the
period under consideration:

P(H,;)P(A/ H;)

P(4)
where P(H;) is the probability that the post was published by expert i, P(A/H;)

is the probability that at any point in time ¢ the post related to the selected crypto-
currency was written, provided that the post was written by expert i, P(H;/4) is

P(H,/A) = , 3)

the probability that the post was written by expert i, provided that it is known that
at any point in time ¢ the post related to the selected cryptocurrency was written.
Among the obtained a posteriori probabilities, the highest one is chosen.
This means that this expert is most likely to have published a post in the time pe-
riod under consideration and thus will have a greater impact on the rate of the se-
lected cryptocurrency. It is this expert that will be considered the “main” expert
for the forecasted time period [T;T + A¢]. This is due to the fact that the influence

of the posts made during the time period [0;7] also extends to a certain time pe-
riod [T;T + At].
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It should also be noted that the obtained a posteriori probabilities can be fur-
ther used to find average estimates of the effectiveness of predictive adaptive al-
gorithms for changing the cryptocurrency rate under the influence of the sequen-
tial appearance of individual or group posts of experts over time. The creation of
such algorithms and, as a result, the corresponding intelligent technologies is the
subject of further research by the authors.

Result. As mentioned in section 1, according to the data presented in Table 2,
we consider the set of 3 experts A = (expert 1, expert 2, expert 3). According to
the social networks data, it is known that 20 posts were published during a pe-
riod of 10 hours, 13 posts related to the selected cryptocurrency, with
m =9, my=7 m=4and k=6, k, =5, ky=2.

According to formula (2):

9 7 4
P(H))=—, P(H,))=—, P(H;)=—,
(H,) 20 (H,) 20 (H3) 0

6 5 2

PAATH) =3, P(AIHy) =2, PA/Hy) ==,

According to formula (1)
P(A4) :£+i+i:£.
20 20 20 20
According to formula (3):

6 5 2
P(H,/A)=—, P(H,/A)=—, P(Hy/A)=—,
(H /) =3, PHy A==, P(H3/A) =1

. o 6 .
so, with probability of a the post was most likely made by expert 1. Therefore,
he was considered the “main” expert for this period of time. The next expert is

expert 2 according to the probability of % , and the last one is expert 3 according
o 2
to the probability of I

Obtaining a forecast of the cryptocurrency rate taking into account the posts
of the “main” expert

Task statement. Let the set of rates of the selected cryptocurrency for the time
period [0;7] be known as the set X ={x,}, £€[0;T]. You need to get the set of
forecasts of the cryptocurrency rates taking into account the “main” expert chosen
in section 1 for the period [T';T + At] as the set Y ={y,}, t €[T;T + At].

Rationale. To obtain forecasts, we will use the ATAPSN (algorithm for tak-
ing into account posts in social networks), taking into account the posts of the
“main” expert [8].

The idea of the algorithm is to calculate the coefficient of significance of the
posts of the “main” expert c,, at time ¢ from the interval [T;T + At], which is cal-
culated by the formula:

¢ =8, -ch, “

where ch, is the tone of the “main” expert’s post:
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1, if the post is positive,
ch, =< 0, if the post is neutral, &)

—1, if the post is negative,

9, is the accuracy of the previous forecast,

8,=|y,—x|, (6)

where y, is the predicted value of the cryptocurrency exchange rate obtained
without taking into account posts on social networks, x, is the actual value of the
cryptocurrency exchange rate, where ¢ is the point in time.

After determining the coefficient ¢, from (4)—(6), a forecast of cryptocur-

rency exchange rate changes will be created based on the available data for the
period of time.

Vet = Vi1 T
Result. For the “main” expert identified in section 2, expert 1, a 10-hour
forecast of the selected cryptocurrency rate was obtained (see Table 3).

Table 3. Forecast of the selected cryptocurrency
rate for the expert 1

Hours Forecast rates
1 466.19
2 473.44
3 513.78
4 534.78
5 508.31
6 508.6
7 525.67
8 510.85
9 512.55
10 51543

Control of the accuracy of the obtained forecast

Task statement. For each of the experts selected in section 1, based on the
ATAPSN algorithm (see section 3), we made a forecast of the rate of the selected
cryptocurrency and indicated the actual rate for the period of time under consid-
eration. The resulting forecasts, along with the actual cryptocurrency rates, are
provided in the input dataset (see Table 1).

Based on the input dataset, the following statistical samples X, Y, (j= 1,_3)

of size s each (where s is the number of forecasts made at the selected time point)
should be formed:

X — the set of real cryptocurrency rates;

Y, — the set of predicted cryptocurrency rates obtained using the ATAPSN,

taking into account expert 1 posts;
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Y, — the set of predicted cryptocurrency rates obtained using the ATAPSN,
taking into account expert 2 posts;
Y; — the set of predicted cryptocurrency rates obtained using the ATAPSN,
taking into account expert 3 posts.
For each expert, it is necessary to calculate the accuracy of the MAPE forecast.
Rationale. The average relative sampling error is calculated by the formula:
s — .
M APE/- = l Z Xl—y’l‘
IR

100.

where x;are sample items X', y; are sample items Y;, j= (1,_3), [= (I,_S) is the
volume of samples X and Y; [12].

Using this measure of forecast accuracy will allow us to control the quality
of the dataset and rank experts in terms of the accuracy of forecasts obtained from
their posts (see Table 4).

Table 4. Level of model adequacy
MAPE, % Forecast accuracy
less than 10 High
10-20 Good
2040 Satisfactory
40-50 Poor
more than 50 Unsatisfactory

Totally, these values are dependent on the purpose of the forecast. It is up to

the researcher to set the limits of the accuracy indicator that satisfy him or her.

In case of low accuracy of the forecast, it is recommended to make changes
to the significance factor to make the analysis of further changes more accurate

(see section 3).

Result. For samples Y, —Y;, we obtain the following values for the coeffi-

cients MAPE, (see Table 5).

Table 5. Values of thecoefficiennts MAPE

X h h 5
467 466.19 497.8707174 502.2597
475 473.44 502.1439974 463.9021
516 513.78 506.4172773 490.0742
533 534.78 510.6905573 515.4008
508 508.31 514.9638372 523.135
510 508.6 519.2371172 528.5218
525 525.67 523.5103971 518.3018
512 510.85 527.7836771 515.8382
514 512.55 532.056957 529.6971
514 515.43 536.330237 521.8438
MAPE, 0.23406855 3.27736587 3.1429464
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Table 5 shows that sample Y, has the lowest MAPE (0.23%), the next sam-
ple ¥; (3.14%), and the biggest error is in sample ¥, (3.28%). It should be noted
that the accuracy of all forecasts is high, according to Table 4, which indicates the
quality of the built forecasting model.

According to the results obtained, it can be stated that in terms of forecast
accuracy, expert 1 has the most significant posts, next expert 3, and finally expert 2.
The results are fully consistent with the fact that expert 1 was chosen as the
“main” expert, whose forecasts are the most significant.

CONCLUSIONS

In this article, we presented a modification of the ATAPSN algorithm [8], which
allows taking into account the posts of a group of pre-selected experts and form a
list of requirements for them.

This approach allows to increase the accuracy of forecasts of the selected
cryptocurrency rates, which has been confirmed statistically.

This approach calculates the a posteriori probabilities that a post related to
the selected cryptocurrency was written by a particular expert during the forecast-
ing interval. They were used to determine the “main” expert.

The obtained a posteriori probabilities can be further used to find average es-
timates of the efficiency of predictive adaptive algorithms for changing cryptocur-
rency rates under the influence of the sequential appearance of individual or
group posts by experts. The creation of such algorithms and, as a result, the corre-
sponding intelligent technologies is the subject of further research by the authors.

It should be noted that there may be different “main” experts at different
time intervals.

To use this approach, it is recommended to consider small time intervals,
each of which allows you to more accurately determine your “main” expert. This
increases the accuracy of forecasts of the selected cryptocurrency rates over the
entire time interval.

Using the post frequencies in social networks as a parameter for determining
the influence of experts allows us to apply the classical apparatus of probability
theory, which guarantees the correctness of the results obtained.

The disadvantages include the fact that the accuracy of the forecast may
be negatively affected by an unsuccessfully selected time interval for which
the forecast was made, since it is not known in advance how long an expert’s
post will be affecting the cryptocurrency rate. This indicates the need for the
constant monitoring of both cryptocurrency rates and expert posts on social
networks.

The proposed algorithm is an intermediate step towards the creation of a
multi-expert model for forecasting cryptocurrency rates.
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AJITOPUTM MNPOTHO3YBAHHSA KYPCY KPUIITOBAJIIOTH
3 YPAXYBAHHSM BIUIMBY JOIIMCIB TI'PYIIM BIAOMHUX JIIOJAEHU
B COHIAJIBHUX MEPEXAX /ILI. Bimtok, O.B. I'appuiienko, M.1O. Msirkuii

AHoTanisi. HaBeneHo anropuT™ mporHo3yBaHHsS Kypcy OOpaHOi KPHIITOBAIIOTH, 3
ypaxyBaHHSAM JONHCIB TPYNHU BiJOMHX OCOOMCTOCTEH B KOHKPETHIN COLianbHii Me-
pexi. Excriepramu 3-momMibk HEX oOMpanu Ti, YHi JOHMHCH B COIIAJIbHHX Mepexkax
JOCIIKYBAJIMCS, Ta Ki 00i3HaHI 3 raixy33io (iHaHCIB, 30KpeMa 3 PUHKOM KPHIITO-
BAJIIOT, 200 TAaK YW iHAKIIE 3 NEBHOI KPUNTOBATIOTOM. SIK JaraceT BUKOPUCTaHO
peanbHI KypcH KPHIITOBATIOTH 3a OOpaHMid MEpiof 4Yacy Ta CTaTUCTHKY AOMHCIB
EKCIEepTiB B 00OpaHiil colianbHiil Mepexi. Y MexaxX IOCITIHKCHHS 3aCTOCOBAHO TaKi
MeToH, K (opMyIia MoBHOI WMoBipHOCTI Ta Gopmyina baecca. 3’sicoBaHo, 110 10-
MUCH BiJJOMHX JIIOJCH B COLIANILHUX MepekaxX MO-pi3HOMY BIUIMBAIOTh Ha KypCH
KPHUITOBATIOT. BU3HaUeHO «OCHOBHOTO» €KCIepTa 3 ypaxyBaHHSM JOIHNCIB SKOTO
OTPUMAHO NPOTHO3 KypCy 00paHOl KPUIITOBAIIOTH.

KimiouoBi cjioBa: Kypc KpHITOBAIIOTH, aITOPUTMHU IPOTHO3YBAHHS, ITIOCTH B COLIalIb-
HHUX Mepexax, 'pyla eKCIepTiB, «TOJOBHHUI» eKclepT, iHpopManiiiHa TEeXHOJIOTis
IHTENEKTyaJbHOTO aHANi3Yy.
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