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EVALUATION AND ANALYSIS OF ACTIVITY IN
SOCIAL NETWORKS IN THE CONTEXT OF THE
DIGITAL ECONOMY DEVELOPMENT

Introduction. In recent years, the Ukrainian economy
has been rapidly gaining the leverage of the digital economy,
with virtual products created through cloud services, social
networks and virtual communications becoming the drivers
of development. In these circumstances, the task of
evaluating and analysing user activity on social networks,
conducting constant monitoring of the number of readers,
their groups, reflection and effectiveness of the published
publication becomes relevant. That is why today, in the
digital economy, special attention should be paid to research
on user activity on social networks.

Aim and tasks. The purpose of the article is to study
the features of user activity within the model of digital
economy, which defined the following tasks: 1) study the
principles of the digital economy and the role of social
networks; 2) analysing user activity within a specific social
network account; 3) development of an approach to activity
evaluation based on detailed minute-by-minute
data collection on the number of user interactions with each
other.

Results. The article examines the impact of activity
within a specific account on user choice on the Instagram
social network. The best way to gather information on the
number of likes and comments you posted under a post has
been installed and successfully implemented. The fastest and
most effective algorithms for storing, processing, analysing,
and cost-effectively evaluating the collected user activity
data within a specific account have been researched,
substantiated and implemented.

Conclusions. An approach to assessing and analysing
user activity within a specific social network account is
proposed to be implement into the Digital Economy Model.
The proposed approach allows us to collect, detailed manner,
the number of Instagram user interactions with the last post
in your account, as well as estimate of their growth trends,
compare them with the information collected in the past or to
the average over the selected period.

Keywords: digital economy,
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OLIHIOBAHHS TA AHAJII3 AKTUBHOCTI B
COUIAJIBHUX MEPEXKXAX Y KOHTEKCTI
PO3BUTKY HIU®POBOI EKOHOMIKH

Beryn. YrponoBx OcTaHHIX pOKIB €KOHOMiKa YKpaiHu
cTpiMKO HaOyBae puc HUPPOBOI EKOHOMIKH, JApailiBepaMu
PO3BUTKY $IKOi CTalOTh BIPTYyaJbHI IHPOIYKTH, CTBOPEHI 3a
JIONIOMOTOI0  XMapHHX CepBiCiB, COI[laIbHUX MeEpex Ta
BIpTyaJbHUX KOMYHIKamid. Y 1ux yMoBax HaOyBae
aKTyaJIbHOCTI 3aBJIaHHs OI[IHIOBaHHS Ta aHaNi3y aKTHBHOCTI
KOPUCTYBauiB Yy  COLIAJIbBHUX  Mepexax, MpPOBEICHHS
[OCTIMHOI'O MOHITOPHHTY KUIBKOCTI 4YHTadiB, iX Tpym,
pednekcii Ta edexTuBHOCTI po3mimeHoi myo6mikamii. Tomy
camMe CbOrojHi y mepion (opMyBaHHS LHPPOBOI €KOHOMIKH
0COONMBY yBary HEOOXiZHO 30CepeauTH Ha IJOCIIIHKEHHIX
aKTHBHOCTI KOPHCTYBauiB B COLIAJIbHUX MEPEXax.

Mera i 3aBapaHHa. MeTol0 cCTAaTTi € BHUBYEHHS
0cOOMMBOCTEH AaKTUBHOCTI KOPHUCTYBAdiB B MEXax MOei
nudpoBoi EKOHOMIKH, IO BHU3HAYWIO HACTYIHI 3aBIaHHSA:
1) BuBUeHHS 3acan mUGpPOBOi EKOHOMIKM Ta POJIi COIiabHUX
Mepesx; 2) aHalli3yBaHHS aKTMBHOCTI KOPHUCTYBauiB B MeEXax
IEBHOrO  OOJIKOBOrO 3amMCy y COLIaNbHIM  Mepexi;
3) po3pobka miAXOMYy OO OI[IHIOBAHHS AaKTUBHOCTi, IO
0a3yl0ThCSl Ha JETali30BaHOMY IIOXBUJIMHHOMY 300pi JaHUX
PO KUIBKICTh B3a€MOJIIf KOPUCTYBauiB MK C0O00I0.

PesyabTaTn. VY  CcTaTTi mOpoOaHaNi3oBaHO  BILIUB
aKTHBHOCTI B MEKax I€BHOr0 OOJIKOBOI'O 3amucy Ha BHOIp
KOPHCTYBauiB y colianbHii Mepexi [Hcrarpam. Beranosieno
Ta YCHINITHO peaji3oBaHO Hallkpamuid cnocid mma 300py
iH(popMalil Ipo KUIBKICTh MO3HA4Y0K «MeHi mogpobaeThcsa» Ta
KOMeHTapiB mif myomikamiero. JlocaigkeHo, oOIpyHTOBAaHO Ta
BIIPOBA/PKEHO Ha MpPaKTULl HAWMBUALII Ta HaledeKTUBHIII
aNrOpuTMU s 30€peKeHHs, OINpALOBaHHS, aHai3y Ta
€KOHOMIYHOTO OIIIHIOBaHHS 310paHUX JaHUX MPO aKTHUBHICTH
KOPHCTYBauiB B ME€XaxX MEBHOI'0 00JIIKOBOI0O 3aIHCYy.

BucnoBkmu. [l peanizanii Mmozesni po3BUTKY IUGPOBOi
€KOHOMIKH 3aIlpOIIOHOBAHO MIAX1J 10 OIIHIOBaHHS Ta aHATI3y
aKTHBHOCTI KOPHCTYBadiB B MeXax II€BHOIO O00JIIKOBOTO
3amucy y CcOLiaJbHIA Mepexi. 3ampomOHOBAaHUM MIAXiT Ta€e
3MOry 3i0paTd B pO3rOPHYTOMY BUTIJISIAI  JeTaii3oBaHi
IIOXBUJIMHU JaHl PO KUIBKICTh B3a€EMOJIN KOPUCTYBayiB
minatpopmu  [HcTarpaMm 3 OCTaHHBOIO — MYyOJIKaIi€l0 B
00JIIKOBOMY 3aIlUCi, a TAKOXK OLIIHUTH iX AMHAMIKY 3pOCTaHHS,
IIPOBECTH X MOPIBHAHHA 13 310paHO0 iH(pOpPMALi€0 Y MUHYII
OPOMDKKHM 4Yacy UM 13 CepelHIM 3HadeHHSAM 3a oOpaHui
nepioz.

KuawuoBi caoBa: mudpoBa ekoHOMiKa, coliaibHI
Mepexi, OI[IHIOBaHHS, aHaJI3 aKTUBHOCTI.
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Introduction. In recent years, the Ukrainian
economy has been rapidly gaining the leverage of
the digital economy, with virtual products created
through cloud services, social networks and virtual
communications becoming the drivers of
development. In these circumstances, the task of
evaluating and analysing user activity on social
networks, conducting constant monitoring of the
number of readers, their groups, reflection and
effectiveness of the published publication becomes
relevant. That is why today, in the digital
economy, special attention should be paid to
research on user activity on social networks.

Analysis recent research and
publications. The problems of the digital
economy have been explored by both domestic
and foreign authors [1; 2; 3], where a key
indicator of this type of economy is the
availability of digital data resources and
transactions on the network. Some authors [1; 3]
share the existence of both digital and
information technology, which include: various
electronic technologies, unmanned technologies,
robotics, 3D printing, biometric technologies,
quantum technologies, artificial intelligence, big
data processing, cloud computing, blockchain,
identification technologies and more. However,
everyone agrees that this contributes to
improving the productivity of economic activity
and increase the well-being of the planet's
population.

Among the tools for promoting products
produced under Industry 4.0, the authors believe
[3; 4], is Internet marketing (digital marketing).
The basic tool for this are social networks.
Problems of development of social networks
were researched by Danko, Halych and
Kirpatrick [4], that considers social networks an
environment for communication, both mass and
internal. Halych's research [5] focuses on typing
social networks and analyzing their impact on
society. The works of Kirpatrick [6] are devoted
to the study of approaches to the evaluation of
information resources and their impact on the
society, which proposes a method of calculating
the potential and true sociality of an online
resource. In the works of Bublyk [7-8]
considered the principles of economic
evaluation of complex economic phenomena,
where in [9] proposed to use expert systems
based on fuzzy logic models.
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In general, a social network is considered
to be any interactive, website with a large
number of users who self-fill its content, talking
about their chosen topic. According to the
authors of work [10], social networks have been
transformed into tools for conducting business,
finding clients or working. Social networks have
become a factor in the development of society,
which has led to their division into public and
private  [11], entertaining,  recreational,
professional (search for work, partners,
development of scientific cooperation, etc.)
[12]. Among the indicators that measure the
level of the social network are the duration and
frequency of visits, which is calculated over an
average period of time (day, week) [13], the
number of visitors. Many researchers [14-15]
draw attention to such an interesting indicator -
the amount of "Like", which indicates the
positive attitude of social network users to the
content of the message and socializes the
website [16].

However, it should be noted that the
problem of evaluating and analyzing user
activity on social networks, conducting constant
monitoring of the number of readers, their
groups, reflection and effectiveness of the
publication published there, has not been
systematically explained in the works of foreign
and domestic scientists.

That is why today, in the digital economy,
special attention should be paid to research on
user activity on social networks.

Aim and tasks. The purpose of the article
is to study the features of user activity within
the model of digital economy, which defined the
following tasks: 1) study the principles of the
digital economy and the role of social networks;
2) analysing user activity within a specific
social network account; 3) development of an
approach to activity evaluation based on
detailed minute-by-minute data collection on the
number of user interactions with each other.

Results. To date, the Instagram social
network has one of the leading positions in the
total number of registered accounts and the
number of active users during the month. Each
and every time more and more users want to
gain popularity, they need to understand what,
at this point in time, their account development
opportunities are.
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Often, the reasons behind the popularity
are dramatically different from one user to
another. Some users may want to gain
additional (or even basic) earnings, while others
may simply gain recognition in certain circles.
However, regardless of the purpose of each
user, they all need to obtain statistics about their
account, analyze the data obtained in order to
further evaluate the relevance of their
publications in order to make in the future
relevant clear conclusions about what types of
publications are better interacted with, or just
random individuals. According to experts, in the
coming years the popularity of this resource will
only increase and will be able to cover more
different areas of activity.

Due to the increasing popularity of this
social network, users are creating more accounts
for greater benefit, so development prospects
can be attributed to the increasing number of
publications that can be constantly analyzed,
combining the data obtained from different
accounts of one user for more deep analysis.
Also promising areas are the introduction of
deep machine learning to handle not only
numbers, but also a combination of
understanding or classification of an object in a
photo of a particular publication, and of course,
analyzing the textual description found under
the photo.

Due to the huge increase in Instagram
users and the incredible proliferation of
smartphones with high quality cameras, it
allows you to create content for your user
account without spending extra on expensive
equipment such as cameras and camcorders.
This leads to an increase in the number of both
commercial and private projects requiring a
systematic, minute-by-minute analysis of the
number of user interactions with the relevant
published post.

There are now many different tools
available on the market to automatically
manage, promote, and collect statistics on
relevant accounts and publications on the social
network under study [17-18]. But most services
that provide such services are paid, and most
importantly, require users to provide them with
sensitive account password information. Also,
all such services are more focused on generating
revenue from people who still need to transfer
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their private data, rather than focusing on
providing the highest quality data analysis and
evaluation services. They do not guarantee that
personal information will be kept secret or that
your account will not be locked by Instagram
due to a violation of our Terms of Service,
which strictly prohibits any automated
activities.

It should also be noted that such services
cannot collect information every minute or more
because they manage a large number of
accounts at once, and because of this, Instagram
places a limit on the number of identical
requests because it defines such accounts as
suspicious and managed by automated software
security. Don't forget that Instagram itself also
provides some statistics that are unique and,

unfortunately, inaccessible from external
sources, but they are not detailed and reflect
only the big picture.

Currently, there are many services that
provide statistics collection and analysis
services to evaluate the performance of
Instagram posts. Now let's take a closer look at
which services provide what services and their
advantages and disadvantages.

One of the most popular services is
Picalytics, which defines itself as a deep
analytics service that accurately and clearly
displays all activity information in a business
profile. It also lets you know how well your
competitors' accounts work.

The following points will be included in
the advantages:

1. The ability to recognize real users and
so-called bots in the readers of your profile.

This feature can be used not only to
understand how much of your audience is
absolutely "dead" and in no way engaging with
your posts, but also to see how effective your
account advertising will be in another profile.

2. Calculating the number of received and
lost readers.

This metric lets you know the number of
people who signed up and unsubscribed from
your account in the last day. Immediately you
can point out the disadvantages, namely, these
statistics are provided only by day, so there is
no way to get more detailed information, such
as by day or hour, which is very important when
publishing a new post.
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3. Display the list of photos with the most
likes.

With this data, you can gauge what
content is in the posts and what photos have
caused the most reaction from your readers.

4. Choosing the best time to publish a
record.

This data helps you decide what time of
day it is best to post a new post on the social
network, that is, when the greatest number of
your regular readers find the web and interact
with your post.

Now it is also worth noting the
disadvantages inherent in this service, namely,
there are no detailed statistics, all the data are
aggregated and graded by a maximum of hours,
and for no minutes, or something more often
than a minute and there is no language. Also,
we cannot guarantee that the service stores all
of your collected account information securely
and confidentially, as this web service allows
us to obtain data about competitors as well, of
course, someone will be able to obtain data
about us as well, i.e. we give away our
competitors for free all the analytics done for
your own account. And the main disadvantage
is that this service is paid and requires little
money to get even such a meager set of
analytical data.

To compare, for example, another similar
service, minter.io, in fact all services currently
operating in this field have the most similar
functions and capabilities, all determined by the
fact that they all receive data from the same
sources and wuse similar functions and
algorithms.

So going back to the minter.io web
service, it’s possible to point out these basic
ones, and again these are account audience
growth statistics, but these data are only detailed
by day again, and it is not possible to get values
for specific hours in either the free trial or
during the free trial. paid subscription. With the
new features of this service, you need to add an
account reader engagement rate. This
coefficient can be calculated both on the likes
and comments counts, and can also aggregate
all this data. As usual, statistics are provided on
the countries where new readers are most likely
to come from, their gender and their
approximate age.
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The activity schedule of readers is already
displayed not by hours as in the past service, but
even less precisely by several periods in the
afternoon, which obviously does not allow to
estimate and determine the correct time for new
publication in the account.

In addition to all the drawbacks of not
being able to retrieve real-time statistics about
the last post and analyze immediately, you need
to add and that it is not possible to manage
multiple accounts at once. Also, this service is
not suitable for people who maintain accounts
for small businesses, because the price of a paid
subscription is just too high. Another downside
is that you can only sign up for an account that
has a "business account" setting in your settings,
that is, an ordinary person with an ordinary
account type who just wants to get more
statistical information, and even minimally
analyze their activity in this social network will
not be able to do this.

And finally, you can use a service like
Application for comparison. This is one of the
most amazing services in the field of services.
It provides very unambiguous statistics and in a
very unambiguous way, perhaps for someone it
will be a plus, but more an exception than the
choice of the majority. To begin with, the set
for analysis is very sparse and contains only a
few points, namely potential audience reach,
that is, not even real data at the moment, but
some ephemeral data that is not clear by what
algorithms were calculated and what was the
basis for that. The subscriber engagement rate
is again calculated, but this time there is no
clear formula for this indicator, so we cannot
verify whether even this data is true. And
finally, you don't need a feature that allows you
to see only the total number of photos and
videos on your account, it's a built-in feature
across all Instagram accounts. And the biggest
downside is that all these statistics cannot be
viewed on the web site itself, it comes only
once a day at a clearly defined time in the form
of a simple e-mail that does not detail all of the
above data. Of course, there is no need to speak
about this kind of security of your data if the
service treats its customers and most
importantly requires you to buy a subscription,
since neither a trial period nor a free set of
functions is provided.
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So to summarize the comparison, it can be
noted that there are many companies on the
market that provide analysis and evaluation
services for social media posts on Instagram,
but all these services are paid, sometimes they
do not even have a free trial period, work with
unknown algorithms and even do not can ensure
the integrity and reliability of your sensitive
data.

So, as a result, it can be argued that
research in this field is worth pursuing, because
Instagram services are developing at a very fast
pace and there is an influx of very large
numbers of new users, and the services market
in this area is only developed for very large
accounts, which are run for big profits and are
usually not run by individuals, but by those
companies that have great ability to use paid
services. And for this type of non-detailed data
there are no particular disadvantages.

But it should be noted that for regular
accounts of ordinary users, or small business
organizations, this software is being developed
is very relevant. This is due to the provision of
detailed, clear data for very frequent periods of
time, followed by analysis from previous
periods. Consideration should also be given to
the security of users who do not need to enter
any personal data at all from their account to
obtain results in the views of analysis and
evaluation of statistics. Also, all of this collected
data will be stored securely on users' computers
and cannot be sold to third parties who wish to
obtain other people's account information and
use it for their own purposes. And do not forget
that this software product will be absolutely free
of charge and will be able to replace many of
the paid features provided by other services on a
monthly subscription.

The novelty of this software is to admit
that in order to collect information, do not need
to transfer your private data to third parties, and
do not even need to enter such data in the
developed software. Not only does it provide
complete security and protection against the loss
of account access or theft of sensitive
information by attackers, it also makes it
impossible to get your account blocked on this
social network since all requests are not related
to any user. It is also worth noting that since
each user can run the program on their own

computer and only monitor their account, it
allows to increase the number of data updates
up to several times per minute. For this, a semi-
anonymous method is used when Instagram
identifies a software tool as a real person, but at
the same time receives no additional
information, or this information constantly
changes from one request to another. Also, for
privacy reasons, all collected data is stored only
on the user's computer and again, is not
accessible by any third parties. This is a great
advantage of the developed software and can be
considered a novelty in this area, because before
that all such collected data could be sold by
companies (services) to other interested parties.

Issues within a given field include the
need to obtain detailed personal statistics and
analytics regarding posts on the Instagram
social network, without opening private and
confidential data to third parties, and spending it
at their own expense. There are currently two
ways to get services for this issue, the first is a
free method that will provide only generic data
that is as detailed as possible by day and only by
the number of readers, and the second is paid
services that already display more detailed
statistics, but will not conduct any analysis or
evaluation of the quality of the publication you
made.

In our case, can only define one feature of
the software that is being developed, "Selecting
an Account to Analyze," not at the user level,
but at the user level. We will describe this
function further. The values of the coefficients
are shown in table 1. And the values of the
parameters relative to the defined function are
located in table 2.

Table 1. The value of the coefficients of

complexity
Parameter Easy Medium Difficult
Exterior 3 4 6
entrances
Exterior exits 4 5 7
External 3 4 6
requests
Internal
logical files 7 10 15
External
logical files > / 10
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Source: author's own calculations
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Table 2.Parameter values

Parameter Easy Medium Difficult
Number Coefficient | Number | Coefficient | Number | Coefficient
Exterior entrances 1 3 0 4 0 6
Exterior exits 1 4 2 5 1 7
External requests 1 3 0 4 0 6
Internal logical files 0 7 1 10 15
External logical files 0 5 1 7 0 10

Source: author's own calculations

Accordingly, the size of the function will
be equal to:
AF=1*3+1*4+2*5+*¥7+1*3+1*10+1%7=44

This number is a preliminary estimate and
requires adjustment by weighting each project
characteristic. In addition to the functional
requirements of the product imposed system-
wide requirements, which limit the developers
in the choice of solutions and increase the
complexity of development. An equalization
factor (VAF) is used to account for this
complexity. Its value depends on 14 parameters.
These parameters are rated on a scale of 0 to 5.
These characteristics are shown in Table 3.

Table 3.Characteristics value

Characteristic Value | Characteristic | Value
1 3 8 0
2 0 9 2
3 2 10 5
4 0 11 0
5 0 12 0
6 0 13 0
7 0 14 0

Source: author's own calculations

The calculation of the total effect of 14
system characteristics (total degree of
influenza, TDI) is a simple summation and
equal to 12.

The specified functional size is calculated
by the formula:

VAF = AF % (0,65 + 0,01 * TDI)

Given the specified functional size of the
function, the choice of method is as follows:

VAF =44 +(0,65+ 0,01 x 12) = 33,88

The resulting VAF value can then be
converted to a unit of measure of software
volume, or a performance assessment can be
made, based on which project labor complexity
can be estimated [19].

The first one shows the account
information: the number of readers and the
number you follow. The following is the main
information about a post that contains a
unique Instagram ID, as well as the exact time
and date of the post. The following line
shows the time and date when the Ilatest
Instagram post information about the post was
received and the number of minutes that
elapsed from the time of posting to the time of
the request.

After all the technical information
has been displayed, the information about the
analytics that was conducted over all
the collected data is displayed. First of all,
the analysis and evaluation are conducted
because there are two main points on
which users can interact with the publication:
"I like the comments" and "the comments".
The values of these two parameters, which
were obtained when prompted for Instagram
service, are immediately displayed.

Due to the fact that this software stores
all the data in the database, we have the
opportunity to get the minimum, maximum and
average values of the amount of "I like" and
comments. With access to such data, we can
safely analyze the status of a new publication
based on past data and evaluate how much
better or worse is the coverage of that
publication.
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In the proposed approach, after the current
value of "I like" and comments reflects an
increase in the amount of past requests made by
the software, also indicates the percentage value
of this increase under the current number of "I

like". When the number of comments is
displayed, the information in brackets is
identical.

The program window then displays
information on the minimum, maximum and
average "likes" or comments, respectively. Each
corresponding number in square brackets
indicates the difference from the given number
to the current number that was obtained when
requesting the Instagram service. Also, this
difference is calculated as a percentage, which
simplifies the perception and understanding of
the user not only the number but also the
relationship between the data. Also, for better
visualization for better user perception, this line
is colored in red or green, depending on whether
the number of comments is less or larger,
respectively.

Having analyzed the data thus obtained,
we can now make an appropriate assessment.
So, the next line shows three estimates for each
of the parameters (minimum, maximum and
average). Each score can be in three different
states, namely, "Below", "Just Like", and
"Greater than". At the end of these messages is
added the name of the parameter that was
evaluated.
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Just like in the past, their color changes
quickly for a clear understanding of such
estimates. In the case of "Below From" the text
1s colored in red, "Just as" — in white and in the
case of "More than" — in green.

These parameters also give a score in
points, which is signed as "Rating" and has a
numeric integer value. It can acquire positive or
negative values and also be colored in green or
red, respectively. The comments each have their
own rating, which is then summarized, which is
due to the fact that for Instagram social network
these options are the same in importance. The
summary value is displayed in the last line and
also has the ability to change the color from
positive or negative to green and red
respectively. The testing and validation of the
created software product was successful, the
finished project fully meets the expectations and
needs. All features are fully implemented.

Conclusions. An approach to assessing
and analysing user activity within a specific
social network account is proposed to
implement the Digital Economy Model. The
proposed approach allows us to collect, in a
detailed, detailed manner, the number of
Instagram user interactions with the last post in
your account, as well as estimate their growth
trends, compare them with the information
collected in the past or the average over the
selected period.
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