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Due to the popularity of social networks, all famous brands use them to promote and support
their product. For example, well-known foreign newspapers such as: Washington Post, New York
Times, Time, Reuters, Forbes duplicate information about news on the Facebook social network
for greater readership. Using methods of automated data collection from web pages, a list of posts
is formed based on which data analysis is performed. Statistical results of frequency, popularity of
certain articles, audience reach and people's reaction to posts are obtained from a large volume of
data. In the Java programming language and using additional Selenium, JavaFX libraries, all
processes for data normalization is developed and data visualization is used. In addition, the
dependence of the post coverage of newspaper editions on the number of posts published during
the day is investigated in Facebook social network. The work also examines the most popular
posts and their topics. The relationship between keywords and real events is analyzed.

Keywords: big data, social networks, data analytics, automated data collection, data pro-
cessing.

Overview

Social networks have become an integral part of our lives due to fast methods of commu-
nication and obtaining information. This trend has especially intensified during the pandemic.
Newspapers, which reduced their circulation in paper form and began to increase the reach of
the audience in the social network, were no exception. The Washington Post, New York Times,
Time, Reuters and Forbes can be considered among the most authoritative world posts due to
wide citations and verified information.

Modern technologies allow you to follow the news and exchange information in real time.
Data accumulates over time and their number reaches billions every month. Processing such a
large amount of data requires faster ways of searching and structuring them in some infor-
mation system [1, 2].

4 newspapers on Facebook are selected for data analysis. As of the beginning of October
2022, the number of followers in the New York Times newspaper [3] in social networks reach-
es 18 million, in Reuters [4] - 6.6 million, in the Washington Post [5] ranges between 7.2 mil-
lion and Forbes [6] is 7.5 million.

A whole team of specialists works to promote fresh news in social networks. First of all,
the title of the post catches the audience's eyes, which should give an understanding and sum-
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mary of the entire content of the post. The next factor for the promotion of the newspaper is the
relevance and appropriateness of the information presented in social networks. Usually, such
teams are based on information received from analysts and other experts in certain gas indus-
tries. Analysts, in turn, collect information from various sources, analyze competitors and,
based on their experience, make certain conclusions and assumptions.

The problem is the long process of collecting and processing information, especially his-
torical information. Today, there is another problem: the oversaturation of information on the
Internet. Data redundancy is due to the existence of a large number of competing sources of
information, which are often unverified.

Analytics should be conducted with as much data as possible. Usually, the most popular
social networks include Facebook, Instagram, TikTok and Twitter. Each of the mentioned so-
cial networks has its own features of publishing news and other content. For example, Face-
book and Twitter are similar in content type as they use mostly text content. But at the same
time, there is a difference in the number of permissible characters for a certain post. On Twit-
ter, posts are usually short and informative, for example in the form of headlines for the most
part. Facebook allows you to include up to 5,000 characters in your posts by attaching photos
or other interactive content. Instagram specializes mostly in photos, while TikTok specializes
in short videos.

The purpose of the work is the analysis of automatically collected data, the search for cer-
tain trends and patterns in social networks based on newspaper posts.

The tasks that arise in accordance with the goal are the formation of statistics, periodicity,
coverage, post preferences and the timeliness and relevance of information at a certain mo-
ment.

Application

The social network Facebook today is rapidly updated and developed. The main reason
for this is its openness and high prevalence among people.

In connection with the transition from Russian social networks, people began to switch to
Facebook and other social networks en masse. Every day, the news feed is viewed by millions
of people around the world reading news, posting photos, running their own blog, and more.

Therefore, for data analysis, we took into account the parts of the post to which people
most often pay attention and react according to Fig. 1.

First of all, people pay attention to the picture, if we are talking about cosmetics, clothes,
or goods. When analyzing a page of news or informative posts, people pay attention to the text,
the number of likes, comments and shares. In this case, it was the information channels of
newspaper posts that were investigated, so the parts marked with red rectangles were taken into
account.

Information is collected using the Selenium tool in the Java programming language [7]. In
Java, it is possible to add additional libraries, in particular, when collecting data, a tool for au-
tomated testing was used, which allows direct access to elements on the web page. Moreover,
the search for elements on the page is quite flexible, using various locators: xPath, css, id,
class, tagName, etc. At least one of the named locators must identify a unique element on the
web page. Therefore, even the deepest element in the DOM tree must be found. DOM (Docu-
ment Object Model) contains a document based on an HTML page (HyperText Markup Lan-
guage) and contains all the components that any page on the Internet.
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Fig.1. Displaying data on a web page

Selenium works using the JSON Wire Protocol, which has a set of methods for working
with web elements such as click and getText(). Methods communicate with the web browser
by executing certain events specified by the developer. All actions that the user can perform on
web pages are contained in Selenium methods [7].

The principle of Selenium is to simulate real human behavior when working with a web
browser. To begin with, you need to open a web page using the get method in a web browser,
and then, sequentially describing each step with the help of element access locators, gradually
find all the necessary components for the successful completion of a certain task. After the ex-
ecution of the program, you can see the result visually, whether the output data is displayed in
the console.

Collected data is stored in a csv (Comma-separated values) file. This format is used when
writing data to a file where values are separated by commas. This file will be used for analyt-
ics. In this case, it will be most appropriate to use this format, since the data collected from the
web pages of social networks of newspaper posts will be displayed in the file by separating
each read value with a comma.

About 10,000 posts and related information from four newspaper posts are collected to
research this topic.

According to Fig. 2 represents the visualization of the collected data takes place using the
JavaFX library [8]. This library allows you to flexibly work with input data using graphs and
has many useful functions for working with data [9].

Among the possible displays using this library are linear and columnar. In addition, it is
possible to customize fonts, axis labels, change image scaling and display results in real time.

Each Facebook feed page has 5 news posts. Scrolling is used to move to the next page,
which can be done using Selenium. Some posts were duplicated, so when processing the data
there is a need to delete them.

The duration of real data collection took several hours. It is clear that it is necessary to
prescribe some forced stops for uploading data. These pauses were set to 3000 milliseconds in
this example. The delay is a relative value and may vary depending on the speed of the Internet
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and the power of the computer. Therefore, this method of data collection can be considered
quite fast not only from social networks, but also from other web pages.
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Fig.2. Flow chart of the process of collection and visualization of the developed functionality.
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The normalization process includes several processes that are related to data
preprocessing. It consists in removing duplicate data that may have remained during data
collection, when reducing to a common format of time, text and marks [10, 11]. For example, a
large number of likes is often indicated with the abbreviation 1.5K, that is, after translation,
their number will be 1500. Also, the date format in the post depends on the time of post. Older
posts contain only the month, while newer posts also contain the hour.

Analysis of results

Collected data can be analyzed using graphical representation of information. The graph
shows the data of 4 newspaper editions for a period of three weeks from the middle of Septem-
ber to the beginning of October. For example, in Fig. 3 visualizes the New York Times has the
most likes for certain posts over the course of three weeks.

Fig.3. Displaying the number of likes for each of the newspaper editions

This is due to the fact that this particular newspaper has the most subscribers to this page
on the network, so there is a large number of likes, in some cases reaching even 170,000 likes
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for a certain post. In addition, you can see that the Washington Post also achieved significant
results with 120,000 likes at the end of the month.

Of course, it is not advisable to conduct analytics based only on the number of likes or the
number of subscribers of these newspaper posts [12]. After all, there are moments when a time-
ly published post at the right time, even with small numbers of subscribers, can achieve un-
heard of results [13].

That is why, before each subsequent post, analysts review the current situation based on
previous posts, taking into account the following aspects [14]:

o Relevance

o Expediency

e Periodicity

e Truthfulness, etc.

The second factor that affects the distribution of other content among strangers is the dis-
tribution of this post on the pages of social networks, in groups, conversations, etc.
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Fig. 4. The number of posts shared during a certain period

According to Fig. 4 it can be seen that the largest number of distributions is in the New
York Times newspaper, followed by the Washington Post and Reuters. But these data cannot
be considered a priority either. Because the topic of the post itself, the time of its post, is not
taken into account. At the same time, such visualization is important in determining the final
result of data analysis.

In the same way, you can describe the number of comments. In Fig. 5. it can be seen that
between September 27 and October 1, users were most active by commenting or discussing the
post. As can be seen from the graph, the number of commenters is much smaller than the
number of likes. That is, users prefer to respond quickly to certain posts, using a variety of
reactions, rather than writing text. The number of comments is approximately the same in all
newspaper posts.

From the results obtained in terms of the number of shares and user preferences, it is
possible to draw a conclusion about the most active days during the studied period: September
14,19, and 29.
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Puc.5. The number of comments under each post during a certain period

In Fig. 6. shows the average number of posts sprayed during the day reaches 25 on a page
in the Facebook social network. The growth dynamics of the number of posts in the four
editions is the same. The increase in the number of posts is noticeable at the beginning of
October.
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Fig.6. The number of posts under each post during a certain period

From this figure, we can conclude that the number of posts does not affect the number of
likes. Despite the number of posts in a certain period of time from September 13 to September
25, the number of comments and preferences changed for each newspaper in different ways,
but there is a synchronicity in the dynamics of reaching the target audience.
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The period of the most popular posts among users was analyzed. For this purpose, from
the total number of posts, only the text was left and divided into words. The number of words
is counted during the execution of the program and the results are displayed graphically.
In Fig. 7. the number of mentioned words in the studied interval that had the greatest
coverage in terms of the number of likes, distributions and comments among users is shown.
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Fig.7. Histogram of the most frequently mentioned words in newspaper posts during the period of highest
popularity

From the bar chart, we can see that in this period from September 27 to October 1, the
words lan, Florida, Hurricane, Ukraine and President are mentioned. All the listed words really
had something to do with these events. For example, there were frequent presidential addresses
mentioning Ukraine and the tragic events in Florida due to Hurricane lan. However, there were
some differences in the amount of use of certain keywords within each journal. For example,
Elon Musk was often mentioned in the Forbes newspaper (7 times), in Reuters - the Nord
Stream (15 times), pipelines (14 times) and gas (26 times). Confirmation of this is the gas leak
in the North Sea, which caused a lot of publicity in social networks.

Conclusion

The amount of information is constantly increasing, and an important aspect today is its
form of presentation and its content. It is important to accurately and compactly form the
submitted marial in the title of the post. Especially in social networks, where there is a lot of
unnecessary content such as advertising, offered content. The idea of social networks is to use
content to keep the user interested in social networks for as long as possible. Recently, the
amount of news has steadily increased and the impact of events on our daily life is constantly
growing.

An analysis of the posts of the world famous magazines Forbes, Washington Post,
Reuters and New York Times in the Facebook social network was carried out. The data format
in this case is the same when examining such journals and access to the main elements on the
web page is shared. That is, with the help of the used Java programming language and the
auxiliary tools JavaFx and Selenium, it is possible to simplify the work when collecting and
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normalizing data. Collected information about the date, likes, text, shares and comments allows
you to estimate the reach of a certain post and the interest of users in it.

As a result of the analysis, the dependence of the number of likes, comments,
distributions and posts on the date of post was obtained. From graphic representations, it is
possible to draw conclusions about the impact of certain events and people's reactions to them.
For example, in the period from September 27 to October 1, there is a special activity of users
related to external events in the world.

In addition, the main keywords for the most active time period were formed and the
affiliation of those words to certain events was determined. The following words were among
the most used in the text of posts during the studied time period: lan, Ukraine, President,
Hurricane, Florida. Moreover, the tendency of using these words is similar in all editions.

Machine learning algorithms and more detailed analysis of a longer period of time will be
applied to the existing results in future works. Often, additional information such as hashtags
and direct links to the website are added to the posts, which can also be used for analysis.

This approach to data analysis using information technologies can be used not only for
the chosen topic, but also for other areas of our life.
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VY 3B’s3Ky i3 HAOYTTAM HOMYJISIPHOCTI COLIAIBHUX MEpexX yci BioMi OpeHIu BUKOPUCTOBY-
I0Th iX JUIsl IPOCYBAHHS Ta MIATPUMKH CBOTO HPOAYKTY. ['a3eTHI BUIAHHS aKTHBHO BHKOPHCTO-
BYIOTh COIliaIbHI MepeXi SK aJbTepHATHBY ITallepOBUM BapiaHTaM. HallOLnbII MOMyIsspHUMH CO-
uiansHUMHU Mepexamu € Facebook, Instagram, Twitter ta TikTok. Jlo npuknany Bigomi iHO3eMHi
ra3eTHi BUIAHHA Taki, sk: Washington Post, New York Times, Time, Reuters, Forbes my0mrorots
iH(OopMaLito PO HOBUHH B colianbHii Mepexi Facebook amst Ginpmioro oxoruieHHs ynrtadis. [1e-
pex moyaTkoM 30MpaHHS HEOOIXTHO 3MIHCHUTH MPIOPHUTE3AIli0 KIFOYOBUX €JIEMEHTIB MyOiKaii
Ta MOPIBHATH 1X MPUCYTHICTh 3 IHIIMMHU Ta3eTHUMH BHIaHHAMHU. METOJaMH aBTOMaTH30BaHOTO
30MpaHHs JaHuX 3 BeO CTOPIHOK COPMOBAHO CIIMCOK IyOnmiKaliii Ha OCHOBI SIKUX HPOBEICHO
aQHANITHKY JaHUX. 3 BEJIMKOr0 00’ €My NaHUX OyJI0 OTPMMaHO CTaTUCTUYHI pe3yJIbTaTH Mepioany-
HOCTI, TOMYJIIPHOCTI TMEBHUX CTATTEH, OXOIJICHHS ayIUTOpii Ta peakilii Jarojaeii Ha myOuikarrii.
[IpoBeneHo HOpMAaTI3aIlifo JaHUX JUIS CIUTLHOTO (opMaTy BCix 3i0panux manux. Lleit mporiec po-
31JUTeHHUI Ha KiTbKa eTaIliB: BUAAJICHHs TyOiKaTiB, MepeBeACHHS CXOXKHX JaHHUX 0 €JHHOTO (Ho-
pMary Ta 3aMiHa JOTOMIKHUX CHMBOJIB Ha 3pO3yMiJi Ui KOMIT F0oTepa MOBY. Bukopucrano -
HilfHe Ta cTOBOYACTE BiJOOpakeHHS Pe3yibTaTiB, 3aBISKH SKOMY HalKpaiie BioOpaXxeHo pi3HH-
II0 MK 3HAYCHHSIMH B KOXKEH TIepio]] yacy.

MoBoro mporpaMyBaHHs Java Ta 3 BUKOPUCTaHHAM J0oaaTkoBuX Selenium, JavaFX 6ibmioTek
PpO3po06IieHO BCi MpOIIECH JJIsi HOpMalTi3allii JaHuX Ta BUKOPHCTAHO Bi3yalli3allifo JaHuX. Y po3-
pobneniit mporpami 3i0paHo Bci eTamnu I aHaNi3y Ta BijoOpakeHHs pe3ynbTaTiB. KpiMm Toro
OyJI0 TOCHIKEHO 3aIeKHICTh OXOIUICHHs MyOJTiKamil ra3eTHUX BUAAHb BiJl KINBKOCTI ImyOumikanii
BHCTAaBJICHUX MPOTATOM IHS. Y pOOOTI TaKOX JOCIIHKEHO HAaHOLTBII MOMYJIPHUX My OJTiKarii Ta
ix TemaTHKy. [IpoaHani30BaHO 3BS30K KIFOUOBUX CIIB 3 peasbHUM HomissMu. OTpuMaHi pe3ynbra-
TH 110 HAWBXXHMBAHIIINX CJIOBaX B IIEBHOMY Mepioi 4acy MOXYTh OyTH BUKOPHCTaHI IJIs BU3HA-
YEHHS aKLEHTIB EBHUX I'a3€THUX BUJAHb Yy COLIANBHUX Mepexax. Takuil miaxing Moxe Gyt 3a-
CTOCOBAaHHH ISl aHANI3y, MOPIBHSHHS YM MPOTHO3YBAHHS AaHHMX 3 BUKOPHUCTAHHAM iH(opmariii-
HHX TEXHOJIOTii 0a3yIOr04HCh Ha TEH/ICHIIIT Ta BIACIIAKOBYBATH iX TEHACHIIT 3 4acOM.

Kniouosi crnosa: Benuki 1aHi, colianbHi MEpexi, aHATITHKA TaHUX, aBTOMAaTH30BaHe 30UpaHHs
JaHuX, OIpalOBaHHs JaHUX.
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