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Summary. The proposed model of data collection and analysis from thematic virtual communities using
known information analysis techniques: scoring and parsing. Open communities were selected for the study,
namely their architecture and main components: information content (title, description, posts, topics of the event)
and audience (community members). To select relevant, informative, reliable publications, the scoring method is
used which reflects the level of trust of the authors of the publication in the form of weighted indicators of a set of
certain characteristics. Data collection is a combined approach, as virtual communities are dynamic in the content
of the data and their content depends on the actions of the participants. To parse posts from virtual communities,
it was decided to use ImportXML function in Microsoft Excel, which allows you to collect data from different
sources, and then sample, analyze, and select the presentation of results using other built-in tools of this program.

Key words: data analysis, parsing, data processing, virtual community, score methodology, ImportXML
function.
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Problem statement. The tendencies of the development of modern information-
communication technologies (ICT) aim at communication support in all spheres of human
activity. The main use of the Internet network is to provide society with the functional result in
the communication for opinions exchange. That is why numerous websites contain virtual
communities of different types and sizes. These are the communities providing the environment
of communication, exchange, and propagation according to the request of their creation.

Virtual communities (VC) differ from other virtual forms of social integration as, firstly,
they use common for all groups communication channel, and, secondly, have distinct
boundaries (membership), and thirdly, they are characterized by common goals/interests of
their participants.

Special attention should be paid to the structure of virtual communities. A virtual
community can be divided into open or closed groups, clubs according to the interests which
have their own moderators. But not all virtual communities have a mechanism of group
formation according to the interests.

Nowadays, the number of open virtual communities is constantly growing as they are a
very good source of information. For example, in the field of IT the following problems occur
while working with information: the information about the developed software is not complete;
data about the software are outdated or absent. But we should not forget about some
disadvantages of virtual communities: a big volume of available data; enormous gain of
information every minute; some extra wrong data and experience (common knowledge) of the
authors which place their publications. It is almost impossible to obtain quality, valid
information in a very short period of time. So, it is necessary to investigate and develop methods
and instruments of search, identification, analysis, classification, and selection of all available
information for its further structuring and representation. The development of a method for
posts trust level formation based on the latest techniques of data analysis is described in the

68 ...t e eee ... Corresponding author: Anna Synko; e-mail: anna.i.synko@Ipnu.ua


https://doi.org/10.33108/visnyk_tntu
https://doi.org/10.33108/visnyk_tntu2022.0
mailto:anna.i.synko@lpnu.ua
https://doi.org/10.33108/visnyk_tntu2022.01.068

Anna Synko

paper under consideration. This evaluation may contribute to choosing actual and reliable
publications.

There are the following techniques of data analysis: graph-based modeling, scoring,
crawling, parsing, Big Data. VC can be presented in the form of a graph having interconnected
nodes whose vertices are the users and the edges are the relations between them [1]. This
approach provides some terminology for further mathematical description but it is not used in
the paper under discussion.

The scoring method makes an evaluation as a weighted sum of the selection of certain
characteristics for further decisions making and the system behavior forecasting. This technique
is very helpful for our study, namely not only for calculation of the trust level to the
publications, but for determination of the materials publication dynamics as well. A scoring
model can be presented by the following methods of classification: classification tree, neuron
networks, statistical methods which are based on discriminant analysis, genetic algorithms,
linear programming etc. [2].

The crawling method is used for content detection and collecting on the Internet
network. This technique will be useful for the available posts collection in the specified VC by
a search agent (crawler) which consists of a set of computers. A crawler can find and choose
posts on the specified search request more quickly than a user by means of a web browser. In
fact, crawler can ask thousands of different VCs simultaneously. Moreover, it is very important
that the crawler checks the information.

The parsing method allows us to collect data regularly from the web pages and withdraw
some specific information from them. The technique has the following advantages:

e quick collection of data in any mode;

e error prevention;
regular check by the specified time interval;

e data presentation in any form;

e providing uniform load on the website where the parsing is taking place (to prevent
DOS-attack effect).

The very process of the platform content searching and analysis by means of their page
parsing has been described in the papers [3-5].

The main stages of consideration (parsing) of the VVC posts are the following:

e receiving the page HTML code (or API).

e information analysis and processing. After receiving the page code one can choose
the necessary data by removing extra attributes and unnecessary information. Then the data
must be structured.

e Information presentation in a certain structured form — report formation. The data are
usually stored in databases, text files, etc.

The parsing method works only for one VVC. For data analysis and collection from other
VCs one should carry out the same actions with their HTML pages.

We must pay attention to the fact, that virtual communities where useful, topical
information can be found are not numerous, so it was proposed to invite an expert who will
select proper virtual communities.

While developing software decisions, it is possible to work both with the page code and
with API use as well, which is usually provided by platform owners where VC is located. API,
as the method of abstracting between two software of different levels, provides the developers
with the complete set for quick development of programs. API can be used for web-based
systems, databases, operating systems, software libraries, hardware, etc.

Ready API use has simplified the procedure of data parsing from virtual communities,
as the developer doesn’t need to find HTML page code by himself and extract the required
information. API use describes the principle of the system in the best way [6]. But not all
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platforms provide open API for general use. For example, the platform Facebook does not
reveal complete information about users. Thus, virtual communities on this site won’t have
these data.

Analysis of the known results of the research. The study of virtual communities is a
long experience in different sciences (including the science of communication and society,
mathematical analysis and the theory of graphs, marketing, artificial intelligence, and software).
These branches reflect the behavior of different generations of the population during a certain
period of time in the Internet network. The matter of communicative process analysis in the
communities and their information impact on society was considered in numerous scientific
papers of national and foreign scientists, namely Peleshchyshyn A. M., Peleshchyshyn O. P.,
Huminskyi R. V., Fedushko S. S. [12-14], H. Rheingold, W. Ebner and others. Scientist
O. Trach conducted investigations of virtual communities: analysis of types, construction of
directions and stages of life cycle, development of formal models, etc. [11]. All these studies
are the basis for further research.

Many papers were devoted to the data analysis use, namely the parsing technique,
starting from the term definition, the sphere of usage of this method, and ending with the certain
research. The following papers were quite useful for this article writing: A. Britvin [7],
David M. W. Philips [8], Beznosyk O. and Kulyk O. [9].

An insignificant number of scientific investigations on the analysis of posts in virtual
communities based on their trust level assessment have caused the study under consideration to
carry out.

The aim of the paper. To develop the method defining the trust level to the posts which
are in the open, preliminary chosen by the expert virtual communities.

To achieve the goal set it is necessary to do the following tasks:

e study the structure of VC — information source;

e develop the indices of publications evaluation.

To present the results of the developed method one should conduct the research using
the above-mentioned techniques of information analysis.

Problem setting. Presentation of the virtual community structure.

As virtual communities are a very good source of information, it is necessary to study
them.

There are the following types of VC:

e open (anybody can join VC who is registered on a certain site);

e closed (it is necessary to have permission to join the community).

Further, we will study open VCs, which are regulated by the Law of Ukraine «about
information»[10] — information access modes — open information (there is no restriction on
information receiving, processing, storing, and spreading by all the people involved).

The main components of VVC are information content and audience [11-14]. The VC
page is structured and divided into sections where a user (owner, member of the community)
can post information about the preliminarily determined character. The typical structure of VC
involves the following information blocks (Fig. 1.): name of the community, brief description,
posts (a set of messages), topics; events, and members of the group.

Components of VVC can be presented as a tuple:

VC; =< Name;, Description;, Posts;, Topics;, Events;, Audience; >; 1)

where Name; — name of i- community, Description; — brief description of the community,
Posts; — all posts of i- community, Topics; — topics of i- community, Events; — events of
i- community, Audience; — participants of i- communit
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Figure 1. Virtual community architecture

During their communication the participants of VVC create information content presented
as a set of posts (messages, publications), which form 90% of all the available content. The
number of posts in i-virtual community is represented by the set:

Post; = {Post; j}?':(iosﬁ) ; 2)
where N Fost)_ the total number of posts in the community.
A post is an atomic unit and involves the following components (fig. 2):
e information about the author;
title of the message;
text;
date of creation;
reactions to the post (comments, likes, spread).

Post

Title, Author, Date of create, Content {Text, Animation,
Hypertext, Multimedia, Graphs}
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A post structure can be written as a tuple:

Post; =< PostTitle;, PostAuthor;, PostDate;, Content;, PostReaction; >; 3)
where PostTitle; — name of the post, PostAuthor; — the author of the publication, PostDate;
— date of the publication, Content; — information filling (content) of the post, PostReaction;
— reactions on the publication (comments, likes, spreads).

The posts can be created, edited, deleted, shared, commented, evaluated (to form their
rating).

As a rule, section «Information about the author» of the post contains some personal
data which were left by the user when he or she was registered (name and surname, sex, age,
telephone number, country, place of work/study, interests and hobbies, etc). Some other
important data dealing with the software development include: work experience and interests
of the user.

Moreover, the evaluation of the author’s posts by other users is an important factor
(how the specified publication was useful, urgent and meaningful), due to which the user
rating can be formed. Having obtained these data, one can calculate «trust assessment to the
user».

Development of the assessment method of the level of trust to the post based on the
scoring method. To select actual, informative, reliable publications from the virtual
communities one should develop assessment describing the level of trust. Such assessment may
include (fig. 3): level of trust to the user, post rating and actuality.

Assess the level of trust of the post

User trust level Post rating Relevance of the post

o O\ N\ !

Personal data
of the user

User rating Post preferences Date of publication

Figure 3. Component of assessment of the level of trust to the post

To calculate the assessment of the level of trust to the post by the natural restrictions,
we have obtained 0 < LevOfTrustPostEst; < 1 [15]. In the end, the level of trust to the
author of a certain post j is written as follows:

LevOfTrustUserEst; + PostRate; + RelevPost;

LevOfTrustPostEst; = ; 4)

n

where n is the number of marks which will be used to calculate the level of trust to the post
(here n = 3); LevOfTrustUserEst; is the level of trust to the user, who published j post,
0 < LevOfTrustUserEst; < 1; PostRate; — is the rating of j post, formed by the users of the
community, 0 < PostRate; < 1; RelevPost; is the actuality of j-post, determined by the date
of, 0 < RelevPost; < 1.
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LevOfTrustPostEst;
(high level, when 1 < LevOfTrustPostEst; < 0,75
gmiddle level,when 0,75 < LevOfTrustPostEst; < 0,5 _ (5)

- low level,when 0,5 < LevOfTrustPostEst; < 0,3 ~’
L very low level,when 0,3 < LevOfTrustPostEstj <0

The author proposes not to take into account the posts of the very low level of trust while
you are searching some information.

The assessment «Trust level of usersy consists of the following components:

e personal data of a user;

e user rating.

Personal data of a user are interesting for the estimation from the following points of
view: available work experience in the certain branch, as well as likes and interests. Work
experience is more important than user’s interests, as it is a complex of knowledge, abilities
and skills obtained by people (both theoretical and practical). Interests are not always user’s
experience. So, it is quite reasonable to make work experience more valuable.

The assessment «Trust level of usersy is presented by the following formula:

PersUserDataj =+ UserRatej
k )

(6)

LevOfTrustUserEst; =

where k is the number of estimations used for calculation of the trust level to the user (here k = 2);
PersUserData; — assessment of personal data of the user of j-post (formula 7), UserRate; —
rating of the user of j-post (in most cases it is an arithmetical average of all estimations made by
other users of the author). But not all communities receive the assessment of users. So, it should be
taken into account while using formula 6.

The assessment «Personal data of a user» of j-post is presented by the following
formula:

UserExpEst; X 3) + UserInterEst; 7
PersUserData; = ( PESt rr)l i, ()

where m — the number of estimations used to calculate the user’s personal data (here
m = 4); UserExpEst; is the experience of a user who published the post in a certain branch
(as it is more important than the user’s interests, it has the coefficient 3); UserInterEst; are
interests and likes of the user.

The rating of a publication of a certain user can be calculated (an arithmetical average
of all published posts of the community member) by the following formula:

i (8)
PostRate; = (Z EstimatePost;) /k;
j=1

where EstimatePost; is an assessment of a post of a certain user, k is the general number of
posts of a certain user.

Actuality of posts is the degree of adequacy of the specified piece of information at
present period of time. Actuality can be determined by the following aspects:

e objectively — according to the date of publication;

e subjectively — user’s experience (how actual are the data he/she has).
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The section «Trust level to the user» partially covers the subjective estimation. It is the
objective assessment that should be applied. It is known, that for each branch the actuality of
information is determined by different terms. For example, data in financial sphere are changing
more quickly than in any other. So, for each branch it is necessary to adjust these indices of
actuality.

As each platform has its own set of characteristics, which do not necessarily correspond
to the total set of components required to calculate the trust level (fig. 3), the comparative
characteristics of the platforms was given.

Table 1

Use of trust level indices to the post according to platforms

Trust level
Platforms Post rating Post actuality
User personal data User rating

Reddit - + + +
Facebook + - + +
Habr + + + +
itProger - - - +
CyberForum + + - +
StackOverflow + - - +
Tproger + - + +
Proglib + - + +
DOU (forums) + - + +

The parsing method use for posts from virtual communities.

Nowadays, the following methods are used to find and collect data:

e manual,

e automated,

e combined — combination of manual and automated in detecting and collecting
information in a VC.

Manual collection and analysis of information is universal and individual, but it is rather
slow when compared with other methods (for example, the automated method does the same
tasks hundreds of times quicker).

It should be mentioned, that virtual communities are dynamic from the point of view of
data filling, as their content depends on the actions of participants. It should be taken into
account at the automated consideration of the data, as the page code is not complete. So, a good
decision is to forecast and imitate the following actions of the user.

The most efficient decision was the use of the combined method of information
collection when an expert chooses the sources (virtual communities) and determines the
correspondent attributes.

To carry out the parsing of posts from virtual communities, we have decided to use the
program Microsoft Excel function ImportXML(), enabling to collect data from different
sources, and after that select, analyze and choose the presentation of results due to the in-built
instruments of the program.

Syntax of the function ImportXML() is the following: = IMPORTXML(url,
xpath_query).
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Figure 4. Diagram of collecting and analyzing posts from virtual communities

The algorithm of our study conducting:

1. Thematical VVCs selection — list formation.

2. Data parsing.

2.1. Determination and adjustment of the attributes which may contain the required

information to carry out the investigation:

o for the estimation of trust level to the publication;

e for the content selection.

3. Analysis and selection of the posts by the method of estimation of trust level to the

posts’ authors.

e putting into single calculation system of data received from different platforms.

4. Formation of data presentation to make conclusions.

The sources of the data for the analysis may be: one community; many communities
from one platform; many communities from different platforms (it is necessary to adjust the

indices for different platforms separately).

To carry out the study ten communities were selected on the platform Habr (fig. 5).

A B
1 Title web-resource Title community
2 Habr Career in the IT industry
3 Finance in IT
4 Website development
5 Processors
o] Programming
7 Legislation in IT
8 Information Security
9 IT companies
10 IT infrastructure
11 Project management

C
Link
https://habr.com/ru/hub/career/

https://habr.com/ru/hub/finance/

hittps://habr.com/ru/hub/webdev/

https://habr.com/ru/hub/cpu/

https://habr.com/ru/hub/pm/

https://habr.com/ru/hub/business-laws/

https://habr.com/ru/hub/infosecurity/

https://habr.com/ru/hub/itcompanies/

https://habr.com/ru/hub/it-infrastructure/

https://habr.com/ru/hub/pm/

Figure 5. List of selected communities
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Figure 6. Selection of attributes in HTML code

Furthermore, when all the necessary information is uploaded, it is necessary to structure
it, i.e. the characteristics are within the boundaries [0, 1]. As a result, the assessment of the level
of trust to the post can be made (figure 7).

H2 - fr | =(F2*3+G2)/4
A B c D E F G H I

1 Title community Title post Relevance of the post  Rate post  Rate User Experience user Interests User PersData LevOfTrustUserEst
2 |Careerin the IT indusi Where to Work in IT in 202 25.03.2022 1 0,056 1 1 1_ 0,685
3 How to procrastinate until 23.03.2022 0,96 0,503 o o 0 0,488
4 How to pass your first inte 22.03.2022 o 0,001 o o 0 0,000
5 How we (not immediately 22.03.2022 0,8 0,014 0 0 0 0,271
6 Humanitarians in IT: theor 22.03.2022 0,67 0,043 0,5 o 0,375 0,363
7 How to write a CV forinte 22.03.2022 0,86 0,053 1 o 0,75 0,554
8 250 new vacancies 22.03.2022 0,77 0,058 o o 0 0,276
9 Collection of test tasks for 21.03.2022 0,75 0,072 1 1 1 0,607
10 8 sterectypes that testers 21.03.2022 0,8 0,012 o o 0 0,271
11 A little more about Austra 21.03.2022 0,93 0,063 0 0 0 0,331

Figure 7. Display of the received data in uniform numerical system

Results of the study. Receiving the evaluation of the trust level to the posts, they were
divided into four groups (high, middle, low and very low levels of trust), which were presented
in the formula 5. According to the figure 8, a circle diagram was built describing the percentage
of publications relative to the trust level.

Relation of levels of trust to the authors of
publications

m high level

= middle
level

Figure 8. Presentation of results — diagram
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As we can see from the picture: 14% of users have a high level of trust to the
publications as they give the complete information about them; 33% of the authors of
publications have middle level of trust because they give incomplete personal data or these
data are not valuable; 29% of messages ore of low level; 24% of posts have very low level.
Taking into account all the above-mentioned, the posts of very low trust level should not be
taken into consideration, but only 76% of all publications, which, in its turn, have their
ranking.

Conclusions. The method of analysis of trust level to the posts based on the modern
techniques of data selection has been developed in the article under discussion. According to
this method, each post receives its assessment of the trust level as a sum of indices that form it,
and it belongs to a certain group presented in formula 5. Due to the method used the obtained
estimations of the posts will help to choose actual, reliable publications thanks to the strictly
determined trust levels.

Since the virtual communities are dynamic by their data content, the combined method
of data parsing was chosen (an expert selects some thematic communities and manually adjusts
the attributes containing the required data).

To conduct the study a web resource involving all indices presented in Table 1 was
chosen. The results of the study are given in a circle diagram. As we can see, only 14% of all
authors have given the complete information about them, and consequently, they obtained the
highest level of trust. As, according to the data on Figure 7, it is these attributes that were not
filled in most users.

The publications with very low level of trust are not recommended to take into account,
they even should be ignored, when the information is analyzed. Since the authors of such
publications do not present their personal data and have low user rating in the community.
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Anna Synko

YK 004.021

METO/I PIBHSI JOBIPH 10 NMMYBJIKAILII, POSMIILIEHUX YV
BIPTYAJIbLHUX CIIIBHOTAX

AnHa CHHBKO

Hayionanvnuii ynisepcumem «JIvgiscoka nonimexuixkay, Jlvsis, Yxpaina

Pesziome. Hageoeno cmpykmypy 6ipmyansHux chinbHom. Busnaueno, wo cnitbHomu noCmaoms 2apHum
oorcepenom ingpopmayii 0na OyOov-axoi cpepu dianvHocmi, ane nompebyiome pemenbHozo 8i00opy iHopmayii
ceped 8enuKo2o0 00’ €My OaHux OA NOOAALWIO20 iX aHanizy, Kiacugikayii ma npeocmasients, addice He 6ce
inghopmayitine nanosmnenns € 00CMOGIPHUM MA AKMYATbHUM.

Jlna npogedenns docniodxcenus 8ionosiono 0o 3axony Vkpainu «Ilpo ingpopmayiroy obparo iokpumi
CRITbHOMU, SIKI MICMAMb 342a1bHO00CMYNHY IHpOpMAYiro.

Matouu maxy npobnemy, 3anponoHo8ano po3podumu Memoo, wo Ha0Ae OYiHIo8aHHs PieHsA 08IpU 00
odonucis, sKi Kopucmyeayi nyonikyioms. [[ocnioxcenss noOy008ano 6a3yiouucs Ha CYyHacHi MEXHIKU aHaLi3y OAHUX.
Lns popmysanns oyintosanna piens 008ipu 8 0CHOBY NOKIAOEHO MOOeNb CKOPUHEY, WO HAOAE OYIHKY Y 8UaA0l
36A0ICEHOI CyMU HADOPY NeGHUX XAPAKMEPUCMUK OJI ROOAIbUL020 NpuilHsamms piwients. Oyinka pieHs 008ipu 00
00NUCY YMBOPIOEMbCA CYMOI0 MAKUX NOKAZHUKIB: ananiz asmopa nyonikayii (na ocHosi tioeo ocobucmux 0anux,
inmepecie ma 6n10006ausb), akKMyarbHicms iHGopmayii (8i0nosioHo 00 damu NyOAIKYBAHHA MAMeEPIANig), pelimuHne
NOBIOOMIIEHHSA, AKUll (OpMyrOmsb IHWI Kopucmyeayi cnitbHomu, 3saiuwiaroyu ceoi peakyii. Crkraowicmv
00CNIONCEHHST NONA2AE 8 MOMY, WO KONCHE 0XHcepeno € PISHOPIOHUM Ma Modce MICMUmu He 6ecb HAOIp
Xapakmepucmux, wo HeoOXiOHi 05l nposedeHHs po3paxyHkie. Tomy Hagedeno mabauyro, wo 8idobpadicae
HAABHICMb NOKA3HUKIB 00 CRIbHOM.

s npogedenns 0ocniodicents 30IUCHEHO NAPCUHe OAHUX 32I0HO 3 BUSHAYEHUMU ampudOymamu, aoice
binvwicms cninbHom He maiome giokpumux 2comosux APl. Haoani ompumany ingpopmayiio npueedeno 6 €Oumy
cucmemy niOpPaxyHKy OaHux 6I0N0GIOHO 00 NPupooHux oomedicens 6i0 0 do 1. Ilicis yvoco obpaxosano oyinku
Pi6Hi8 008ipu ma 0opano ix npeocmasients y uenioi kpyeoeoi diazpamu, wo MiCmums YOmupu epynu OYiHoK
(6ucoxuti, cepeoHiti, Hu3bKuLl ma Oydce HU3LKUL pieHi 0osipu). Ilyoaikayii 3 Oysce HU3LKUM pieHeM 008ipu
PEKOMEHO08aHO He 6paxosysamu npu auaxisi ingopmayii. Aoxce asmopu maxux OONUCIE He HAOAIOMb
NEePCOHANbHUX OAHUX [ MAIOMb HU3LKUL KOPUCTYBAYbKUL peumune y cnitoHomi. Tomy 3anonenns ocobucmozo
npo@into y CRiIbHOMAX NOCMAE BANCTUBUM 01 AHANIZY OONUCIS.

Kniouoei cnosa: ananiz oanux, napcutne, ONpay08anHs OaHUX, GipMYyaibHa CRilbHOMA, MEMo-CKOPUHS,
@yuryis ImportXML.
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