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Abstract—The paper presents an algorithm for forming the
subject domain models based on automatic data analysis of
Wikipedia service. It is shown that defined terminology database,
dynamically changeable with the network service development,
forming a graph structure with nodes, terms, calculated by weight
of various terms, concepts for two different criteria - the degree
of the nodes, and PageRank. The example shows the adequacy
of the proposed approaches, as well as the fact that clusters of
terminological networks can be considered as the basis for the
identification of individual scientific fields.
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I. INTRODUCTION

Information component of contemporary society can be
considered one of the most influential and important. Infor-
mation for today is a product which is absorbed mostly in
the Internet. Encyclopedic content resources are also among
them, and some of them are claimed in educational, advisory
and information purposes. For today one of the most vital
tasks is the integration of open and available services and the
subsequent formation of new information, visualization and the
creation of supporting tools and resources.

We can define the subject domain model as the specially
formed network concepts ontology. Creation of a large sector
of ontology is a complex scientific and practical problem
[1; 2]. The first stage of this process — formation of the
terminological foundations of ontology and definition of se-
mantic connections [3]. Subject areas models study, as well
as Wikipedia (http://wikipedia.com) service are the subject of
many research, confirming the relevance of the investigation

[4].

Methods of co-authors networks formation, the definition
of significant nodes of the network structure, research citations,
as well as relevant case are among them[5].

Authors suggest the method of information networks for-
mation - domain model based automatic monitoring and anal-
ysis of reference network information resources. The network
is described as the one which meets the terms - headlines of
the network encyclopedia Wikipedia.

The purpose of research - the creation of Wikipedia service
scunning algorithm for the construction of subject domain
models - individual concepts ontologies, which provide the
search and testing on individual terms to identify gaps and
ways to remove them.
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The paper shows description of the theoretical principles,
methodology assessment and algorithmic principles of subject
areas models creation, including bibliometric field by monitor-
ing and analyzing reference network information resources. To
achieve this purpose there was developed a special algorithm
of probing Wikipedia service in order to obtain a representative
set of terms, concepts like basis (nodes) of the future network.

Due to the implementation of the algorithm it will be
possible not only to expand the existing services, but also
demonstrate a broad picture of the connection of individual
concepts.

Obviously, the network concepts can be large enough if it
does not limited by certain theme, corresponding subject area.
This feature greatly complicates the perception of the existing
network and leads to such effect as issues displacement. To
overcome this effect elementary Content Filtering is applied
- the only those articles from Wikipedia, which contain basic
term defined by the expert is used for analysis. The compli-
ance with these descriptors to determine the size of existing
networks — subject domain models and also the dynamics of
their formation. In addition, the recognition of clusters in such
networks can be considered as the basis for identifying specific
scientific areas[1].

II. RESEARCH METHODOLOGY

Wikipedia was taken for the review, this service is available
in the global network and does not presume subscription and
also available for download. For the initial access to the system
there were applied special terms of target issues for which
there are corresponding articles created and edited by authors-
experts (Fig. 1).

In a view of these basic terms for a particular subject area
there was defined representation of the information in this
system. It was also determined that free link switch leads to
the effect of the so-called “topic drift”.

th)

Let’s define the “probing of information network™” as a
sampling of the most important content from big information
networks that cannot be scanned by technical reasons.For
building of terminological networks it is reasonable to use
models that have been tested at peer-to-peer (P2P) networks,
which based on equal participants.

In such networks, there are no dedicated servers, and each
node (peer) is both: client and server.In many cases, P2P are
superimposed (overlays) networks that use existing transport
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Figure 1. The Wikipedia users interface, article on Bibliometrics

protocols of the Internet.A peer network consist of nodes, each
of which interacts only with a subset of other nodes in the
network (due to resource constraints).

Several models are used for searching required data in such
networks [7]. In the model of Breadth First Search (BFS) the
query from a starting node directs to all its neighbors (nearest
on certain criteria). When another node receives the request,
its local index is looked for and if successful returns a result.
Otherwise, the request is transmitted over the network on. In
the case of a successful search, a message forms.

- Review (QueryHit) included some information of relevant
search sites, and delivered over the network start node.

Another algorithm, the so-called Intelligent Search Mech-
anism (ISM) provides improved speed and efficiency of infor-
mation retrievalby taking into account the content of nodes -
neighbors to minimize the number of messages between nodes
and the number of nodes, the respondents for each search
query. In this case, only those components are evaluated for
each request, which is the best suited to request. This model
is close to the ISM is considered in this work.

The following algorithm was considered for forming mod-
els of subject areas according to the Wikipedia service, and
involves avoiding of this effect. The algorithm presumes the
following steps:

1)  On https://www.wikipedia.org/ web page the initial
word / phrase is given in the search line;

2)  the Search page opens; it provides information about
the concept, according to a given search. Initial word
/ phrase is a vertex of the graph, which will be
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formed on the results of the probing. All the terms-
concepts corresponding the links on the chosen page,
are added to the graph. From the initial node the
edges-connections are formed;

on the current page there are chosen links from
the text, without taking into account the informa-
tion in sections «References», «Notes» and «Exter-
nal Links», as well as not taking into account the
«Contents» hyperlink section;

all selected words / phrases - hyperlinks are the nodes
of the graph;

the next transition is executed by the first hyperlink
that was defined in the source text;

on the page to which the transition has been carried
out according to the link, the search of the next
word/phrase — the graph vertex is provided;

if there is such a word/phrase, the track to the 3d step
of the algorithm is provided and respectively from the
node-word / phrase of current search new units are
being built;

if there is no initial word/phrase in the text — the
branch is considered to be entirely formed;

if during transition to the next word/phrase the jump
to the probing page is provided, the word is not added
as the graph node, and the reverse connection with
the created node is formed.

actions on items 3-9 repeat until there will be no
initial notion, which is considered as a graph vertex.
In such a case the graph is considered to be entirely
formed.

According to the described algorithm the process of collect-



ing information from Wikipedia, starting with node-concept
stops when according to the algorithm the transition to a new
node (with the absence of the basic units) is no longer possible,
it means that "cycling" is impossible. The fragment of the
program trace which defines the terminological base of the
subject domain and corresponding to the above algorithm and
basic term Bibliometrics, is shown on Fig. 2.
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Figure 2. Fragment of the program trace

Using the Gephi software there was obtained networks
visualization, the networks meet the selected subject areas (Fig.
3).

Obtained characteristics [5] of the formed network Biblio-
metrics: nodes — 32, connections — 303, density — 0,306.

The most valid two criteria (node degree and PageRank)
terms-notions ‘corresponding to the chosen subject area are
depicted below in the Table:

The application of cluster analysis can detect most closely
related groups of terms that can be used to determine the partial
scientific areas by applying a special algorithm that is used in
the Gephi system.

III. CONCLUSION

In the paper there was proposed and implemented an
algorithm of subject domains models forming by automatically
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Table 1. MAIN TERMS

Term Node Degree PageRank
Information science 18 0.062
Information technology 19 0.061
Information society 19 0.061
Information management 19 0.061
Information retrieval 18 0.055
Information architecture 18 0.055
Information access 17 0.052
Bibliometrics 19 0.051
Categorization 17 0.049
Information seeking 17 0.049
Philosophy of information 17 0.049
Knowledge organization 17 0.049
Informatics 14 0.044
Citation analysis 13 0.041
Citation graph 12 0.036
Information Retrieval 12 0.036
Scientometrics 12 0.036
Information Science 12 0.035

0.008
0.008
0.008
0.008
0.008

Library science 1
Information theory 1
Data science 1
Computer industry 1
IT as a service 1

Manuel Castells 1 0.008

Industrial society 1 0.007

Content management 1 0.007

1

1

1

1

1

1

Knowledge management 0.007
Bibliographic coupling 0.007
Information systems 0.007
Access to Information 0.007
Information retrieval applications 0.007
Information Architecture Institute 0.007

analysis  of Wikipedia network service. Such an approach
differs from the static models one by consideration of dynamic
changes of the resource and considering new concepts, phe-
nomena which appear in bibliometrics in particular. The key
elements in such an approach are the names of new articles as
the knowledge markers (tags), which are updated by authors
— Wikipedia project participants.

It can be mentioned that the Wikipedia system, as the
Google Scholar Citations system, which was reviewed earlier
[6; 7] is convenient for information access, presumes the
creation of users profile for information access, the access is
unlimited.

It is necessary to make an accent on the fundamen-
tal difference between the proposed automatic terminology
models creation from existing networks based on the direct
participation of experts in process of selecting specific nodes
and links. In the case described in the paper, the researcher
uses only crumbs of knowledge represented as the first name,
key-term concept to form a network. After that, the program
uses the knowledge embedded by (editors) articles authors in
Wikipedia, tags defined by internal hyperlinks. In this case,
the expert environment is substantially expanded.

The model was applied for the “Bibliometrics” theme in
frames of the Wikipedia service, but the suggested approach
can be used for other research areas, or for other text arrays,
bibliographic databases in particular. Taking into account study
and the development of algorithm for the Wikipedia service,
the problem of this algorithm applying for other services is
set. It is necessary to provide the comparison of the reviewed
area in frames of other services for further analysis.
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[HOCTPOEHUE MMPEAMETHON OBJIACTU HA
BA3E CEPBHCA WIKIPEDIA

Jlanne J.B., Augpymenko B.B., Banarypa I1.B.

Matepuas cTaTbu COIEPXKUT OIUCAHUE AJITOPUTMA II0-
CTPOEHUsI TPEIMETHOI 00JIaCcTH, KOTOPBI OCHOBBLIBAET-
Ccd Ha ABTOMATUYECKOM aHajan3e WHMOPMAIUU pPecypca
Wikipedia. Cepsuc Wikipedia 6611 BbIOpaH jJisi pabOTHI,
KaK TOIYJISIPHBIA SHIMKJIONEIMIECKNl PeCypPC OTKPBITOIO
nocryna. PesyapraTtom paboThI sABJISETCsI TOCTPOEHUE Ce-
TU TOHSATUN, B3AMMOCBI3AHHBIX MEXKJy €000, IpU 3TOM
BEPINUHOIN CeTU sIBJIAETCs MOHSATHUE, 3a/1aBAeMOe JJIsi UC-
XOHOTO TTorcka. CecTh CTPOUTCS UCXOMS U3 MPUCYTCTBUS
3a/IaAHHOIO CJIOBA HA TeX WJIM HHBIX BeO-CTpaHHUIAX, IIe-
pPexoi, K KOTOPBIM OCYIIECTBJISIETCS 110 THIIEPCCHIIKAM CO
CTPaHUIIBI NCXOMHOTO TOHATHUS. Pean3alius ajropurma ne
TOJIBKO II03BOJIUT PACIIMPUTh BO3MOXKHOCTU CYIIECTBYIO-
IIEr0 SHIUKJIOMEIUIECKOTO PECypca OTKPBITOTO JIOCTYIIA,
HO U IPEJCTABUTDH PACHIMPEHHYIO WIIIOCTPAIUIO B3AUMO-
CBsI3€il OTIEJIbHBIX MOHATHI. B craTbe mpuBejieH mpuMep
peanu3auu  aaropuTMa st moHaTust — Bibliometrics.
Tax2ke mOKa3aHbI IPEUMYIIECTBA CUCTEMBI M BO3SMOXKHOCTHU
YCOBEPIIIEHCTBOBAHUS IPEJJIOKEHHBIX TPUJIOYKEHMUIA.





