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The aim of the research is to demonstrate the effectiveness of the synthetic method for contextual knowl-
edge extraction from distributed information network environment for studying new trends of scientific
directions. The actual objective is to reveal the trends in the corpus formation of ‘Digital Economy’ as
a developing interdisciplinary research direction. In the present study, we offer the synthetic method,
which combines various approaches and tools of Digital Humanities. This method is used to meet the
challenges of the digital information resources selection, explication of the context knowledge and clari-
fication of the corpus of emerging interdisciplinary scientific direction ‘Digital Economy: e-governance
and smart technology’. The base of the research has proved possibility of synthetic method application to
the study of trends in the development of thesauri of interdisciplinary scientific fields. The results of the
research can be used to develop interdisciplinary ontology of ‘Digital Economy’.
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Introduction

Global information society is changing its requirements for the quality of the informa-
tion search as well as retrieval systems, including extraction methods and analysis tools,
used for scientific research. Main requirements in the last case are not only transparency
and reliability of data, but also ability to manage information resources independently
(search, analyze, evaluate information) and thereby to obtain new expertise. The satisfying
of information needs of a society increases management efficiency of enterprises, organiza-
tions, public sector of the economy as well as public institutions, all types and aspects of
human activity.

The goal of modern interdisciplinary studies is analysis of perspective interdisciplin-
ary scientific trends, forecast demand for their results in various areas of public life. One of
the main trends of modern interdisciplinary studies is explication of contextual knowledge
through the application of methods, approaches, technologies and tools of Digital Humani-
ties. They include the following ones:

— methods and technologies of contextual knowledge extraction from large amounts

of data — Data Mining and Big Data;

— methods and research technologies of thematic and semantic contexts automati-
cally extracted from unstructured sources (contextual search). Contextual search
presupposes the existence of structured sets of sources and a clear understanding of
the subject.

Application of Digital Humanities in interdisciplinary studies is conditioned by objec-
tive factors connected with the development of modern interdisciplinary scientific direc-
tions:

— the steady increase of information volume generated within above mentioned direc-

tions;

— non-formalization and heterogeneity of the information;

— distribution of its storage and access;

— redundancy and polysemy of the corpus used. The corpus of interdisciplinary scien-
tific directions is formed both through terms transferring from one subject domain
to another without any necessary interpretation and adaptation, and through direct
borrowing from foreign scientific sources.

Drawing Digital Humanities research technologies and tools in interdisciplinary studies
is also determined by the broad development of network and distributed access to the infor-
mation resources (scientific data and knowledge), and high speed of knowledge up-to-date.
These days we can observe lagging behind the development of science-metric disciplines
from the growth of interdisciplinary scientific corpus, which is generated unmanageably by
research schools, groups, individual researchers. Polysemy of terminology and non-struc-
tured information even with free access to it does not allow researchers to track emerging
trends and relationships efficiently. This leads to the loss of an important part of scientific
knowledge and hypotheses that did not receive immediate wide spreading. Such knowledge
was subsequently forgotten or thrown away as unclaimed one. The above-mentioned con-
tent determines the actuality of the solution to the problem of updating corpus of developing
interdisciplinary research involving methods and tools of Digital Humanities.

In order to evaluate the dynamics of research interest to subject domain ‘Digital Econ-
omy’ in such aspects as e-governance, e-government, digital technologies as well as state
services the study proposes a review of the corpus of Russian scientific journals. Discourse
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analysis can be seen as the theoretical basis of the study. It means that the language of sci-
entific publications reflects the research directions, focuses on a number of scientifically
significant results as well as allows forecasting of perspective study directions.

The review of methods, technologies and tools

In modern dynamically developing information society the basic mechanism of infor-
mation volume increase is moving to its digital representation. The use of various tech-
nologies and tools of textual information representation in digital form leads to acceleration
processes of generating information and increase in volume of electronically stored infor-
mation. Information and communication technologies are mostly used to access such in-
formation. The development of communication technology has resulted in global and broad
access to accumulated data of digital information. It is fully applied to scientific knowledge,
which is now represented in digital forms [ Borgman, 2007; Borgman., 2009; Weller, 2011].
Technologies aimed at scientific knowledge accumulating and providing on-line ac-
cess to it are the most developed ones. Digital scientific resources generally have a power-
ful search engine that allows searching the necessary information according to specified
criteria quickly and efficiently. Access to data arrays distributed in digital scientific Internet
resources provides a solution to the problems of availability and rapid dissemination of re-
search results [ Laakso, 2014; Scanlon, 2014]. Technologies of digital scientific resources give
a possibility to solve the problem of long-term storage of scientific information, [Agosti et
al., 2003; Burda, Teuteberg, 2013; Nielsen, Hjorland, 2014]. Text sources in modern studies
extracted from the digital scientific resources are more often used. Study of semantic and
thematic contexts taken from those sources is important for tasks of information technol-
ogy use in science and education, management and business. Contextual knowledge (i.e.
knowledge contained in various contexts, derived from the full-text queries) can exist in
various types and forms; can be extracted and studied as a result of the full-text search and
its subsequent processing. In the world, scientific discourse study of contextual knowledge
is carried out primarily in two directions: the theory and practice of content analysis; the
theory and practice of context learning.
Study of contexts of different types, forms and levels are carried out in the framework
of the traditional content analysis: the method and technology of qualitative-quantitative
analysis of documents in order to identify or measure social facts and trends reflected in
those documents. Content analysis examines the documents in the social context. Content
analysis of media reports based on the paradigmatic approach is increasingly distributed.
According to this approach studied signs of texts (content problems, causes, the problem-
formatted subject, the degree of problem tension, the ways of its solution, etc.) are regarded
as a definite organized structure.
The tasks study of contextual knowledge is fulfilled through the following approaches:
1. Technological approach is aimed at the developing of information systems and im-
plementing contextual search algorithms in search engines [ Osipov et al., 2004; Tao
etal., 2013].

2. Semantic approach is aimed at the developing and using of linguistic methods to the
analysis of tests and identification of the certain meanings in those tests [ Chernij,
Tuzovskij, 2009; Lyapin et al., 2016; Turney et al., 2010].
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3. Content approach means an applied use of information search and analysis algo-
rithms in functioning information systems for quantitative and qualitative analysis
of their content processing from the definite subject domains [Saifa et al., 2016].

Moreover, one more important research direction is the analysis of heterogeneous data
processing capabilities (texts), distributed in heterogeneous information systems with access
from both global and local networks. This field is aimed at implementing Grid technolo-
gies information distribution to its systematization and integrity at its constant quantitative
augmenting [Ageev et al., 2002; Borodkin, 2008; Zhizhimov et al., 2011].

These days quite a lot of software products targeted at providing specialized services for
handling unstructured textual and non-textual information are worked out. Basically, those
are the programs of linguistic analysis of the text. They are designed for special tasks for text
analysis, but not all of them provide full text search. Their list and detailed description is
presented on: http://asknet.ru/analytics/programms.htm. Analysis of their capacity allows
concluding that retrieval systems of Yandex Server and Nigma are the closest on functional
to the realization of the present study objectives.

Among the leading study centers of contextual knowledge, methods and technologies of
its extraction and analysis we can name university and specialized laboratories and research
centers, and large commercial organizations. The main research projects, implemented in
the last 10 years, include the following:

1. The Sociological Institute of the Russian Academy of Sciences (St. Petersburg, Rus-
sia): Context-oriented Methods to Build Social Knowledge. Context-oriented On-
tologies of Sociological Research (2009—2011). Working out Constructive Meth-
ods to Develop Sociological Knowledge (2012—2014). Context-oriented Methods
to Construct Theories (2006—2008). Graph context-oriented ontological methods
of knowledge management are used to solve problems of operating with sociologi-
cal concepts and explicit relationships between them by creating relationships of
computer functionality (inheritance, encapsulation, type-creating, etc.). Keeping
preterition, checking the concepts polysemy, maintaining their identity being used
in different contexts; analytical estimating methods of qualitative research thesau-
rus is supported. The research package of applied computer programs, used in listed
research, program-simulating the proposed methods, is not an intuitive clear tool.
Therefore, it requires prior preparation. This approach is useful for performing large
scale modeling projects of subject domain knowledge.

2. The Higher School of Economics (Saint-Petersburg, Russia): working out the con-
cept and methodology of multilevel monitoring the state of interethnic relations ac-
cording to social networks (2015). Suggested approaches and tools are not intended
to identify, process and analyze scientific information data, search and explication
of contexts respectively the analyzing field of knowledge.

3. The Institute of Informatics Systems named by A. P. Ershov of Siberian branch of
Russian Academy of Sciences (Novosibirsk, Russia). Artificial Intelligence Labora-
tory: Research and development of methods and tools for analysis and visualiza-
tion of heterogeneous knowledge of large information portals (2009—2011). The
concept of thematic intellectual scientific Internet resource (ISIR) was suggested
for informational and analytical support of the scientific and productive activity
in a particular field of knowledge. ISIR technology is targeted to professionals in
different fields of knowledge. It represents the development of the previous tech-
nology for building portals of scientific knowledge. The structure of the electronic
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Russian-English Thesaurus on Computer Linguistics is worked out. The thesaurus
is a complete and consistent system of concepts from the field of Computer Lin-
guistics, linked by semantic relations, reflecting the position of each notion in this
system.

4. The Institute for System Programming named by V. P. Ivannikov, Russian Acad-
emy of Sciences (Moscow, Russia). The Institute has developed a software system
“Texterra” to use Wikipedia for enhanced search and navigation in text database.
“Texterra” is an effective system from computational point of view. It uses semantic
proximity measure for information search and improvement of the query results
ranking. Semantic information accumulated in Wikipedia-type databases allows
improving methods of automatic text processing and information retrieval. Instead
of keywords, domain specific terms are used. Unfortunately, the effectiveness of
such a search engine is not possible due to the lack of effective methods of indexing
documents for query execution. Modern methods of calculating semantic similarity
in English are well described in the following studies: [Agirre et al., 2009; Bruni et
al., 2014; Clark, Curran, 2004; Ferret, 2010; Mikolov et al., 2013; Sahigren, 2006].
The tool does not support the network distributed environment.

5. University ITMO (Saint-Petersburg, Russia): Humanitariana: creation of a virtual
information and resource center for the extraction of knowledge from humanitar-
ian texts based on advanced full-text search, and functional integration of resources
and services in a distributed environment (2014—2016) [ Lyapin, Kukovyakin, 2015].
It supports operating in a network distributed environment and allows carrying
out search, explication, integrated analysis of the context knowledge. More-over,
it implements the possibility to build thematic trends of concept trends.

The research in the field of context knowledge is carried out by a number of special-
ists abroad and in Russia. Approaches, models and methods of search of information re-
sources with use of semantic technologies are discussed in several publications [Apanovich,
Marchuk, 2014; Buhanovski, Vasilyev, 2010; Kanygin, Poltinnikova, 2015; Kanygin, Poltin-
nikova, 2016; Kurshev et al., 2002; Taylor, 2007; Zagorulko, Borovikova, 2011]. The analy-
sis has revealed that comprehensive research, which would integrate all those approaches:
from the development of search algorithms and the establishment of appropriate informa-
tion systems of quantitative data accumulation to the use of those systems and algorithms
in qualitative analysis of dispersed arrays of text data in heterogeneous information sys-
tems, is not being held. In addition, the research considered offers solutions that among the
diversity of used approaches presuppose the existence of formalized conceptually struc-
tured base and categorical apparatus of interdisciplinary research. The last one contains
thesauri, sets of interrelated keywords or domain ontology concepts, contexts, etc. relevant
to the field of research.

Existing methods and their corresponding search tools, explication and analysis of
contextual knowledge implemented in individual information systems and web-services
do not remain well known and claimed due to the lack of meaningful information about
the tool itself as well as the methods and algorithms of its use in science. Weak demand of
such tools is explained due to the lack of thematic development for the selection and sys-
tematization of meta-descriptions, thesauri, subject domain ontologies that form “data-
base and knowledge” of those tools. The other reason is implementation of a limited set
of methods for presenting for such a demand, searching and interpreting information in
each separate tool.



108 COLMONOrMA HAYKM W TEXHONOTWIA. 2019. Tom 10. Ne 3

Synthetic Method of Contextual Knowledge Extraction

In this regard, for the extraction and contextual analysis of Russian full-text bases the
efforts of the researchers are concentrated on the affordable distributed network environ-
ment of ITMO University. As a complex method of context data search and data analysis
into this environment Synthetic method was proposed [ Kononova et al., 2017].

Synthetic method of contextual knowledge extraction is an integrated approach orient-
ed to solve problems of allocation and explication of scientific content on topical directions
of interdisciplinary scientific research. Synthetic method uses advanced systems of full-text
and multimodal search of the network distributed environment. The method involves the
extraction, expert evaluation and interpretation of contextual knowledge from large text and
non-text information data. This method makes it possible to enter a new level of under-
standing the typologies of context knowledge, formation, objectification and updating of
terminology basis of interdisciplinary research.

The developed integrated approach, named here synthetic method, displays the content
analysis to a higher level. In the traditional content-analysis the target function and category
analysis are of primary importance, while derived generalized text units of analysis are more
important. For the synthetic method, a generalized text (with elements of multimodal infor-
mation) has a priority, the resulting content — structured description of contextual knowl-
edge is secondary. It can be said that the traditional content-analysis and proposed synthetic
analysis are complementary methods and technologies of learning content and semantic in-
formation contexts. Generic text (text + multimodal information) in this case is a generator of
explicated contexts and context knowledge structures. The method being developed contains:

— a primarily explication of the corpus (expert asses of the terminological base: dic-

tionary, tutorials, manuals, program documents);

— a construction of mind maps;

— a method of representative samples selection of scientific texts of different origin

and location from open sources;

— a step-by-step instruction of using combinations of well-known search methods,

technologies and tools of automated extraction and study of contextual knowledge;

— an expert assessment algorithm of selected paragraph-contexts, which is original

and simple for users, enables researchers to generate personal thematic collections
of materials;

— construction technology of thesauri of interdisciplinary scientific direction and the-

matic trends within those fields;

— building of the corpus ontology and creation of thesauri of interdisciplinary scien-

tific direction;

— a mechanism of integration of the results in selected environment, supported by

recommendations on the interpretation and use.

Unlike existing developments, expected results of synthetic method applying are sup-
posed to examine the structures and functions of knowledge in interdisciplinary research
deeper as well as to use the contextual framework for interpreting scientific texts, algorithm
development, software intelligent search and artificial intelligence.

The main objective of the study is to explore the explication possibilities of scientific
knowledge gained from the digital information resources in a distributed network environ-
ment, using methods and technologies of extraction and analysis of contextual knowledge.
To achieve this goal the following main tasks should be solved:
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6. Justification of applied environment selection to ensure the objectives of the study
in accordance with the established model of contextual knowledge explication;

7. Forming the semantic core (key concepts) of the subject domain of the interdisciplin-
ary scientific direction “Digital Economy: e-governance and smart-technology”;

8. Study of the possibility of using digital information resources for forming arrays
of scientific texts which are relevant to subject domain (Scopus, WoS, publishing
platforms, EBSCO, JSTOR, Google Academy, RINC, Kyber-Leninka, etc.); char-
acteristics of resources, criteria influencing the choice, polithemes, etc. [Proku-
din, D., Levit, G., Hossfeld, U., 2017];

9. Estimation of text arrays of distributed network environment on the relevance of
a given subject domain (testing on key concepts).

10. Construction of the specialized thesauri of advanced interdisciplinary research.

Several advanced directions of interdisciplinary scientific research are selected for the

approbation of the synthetic method. The first stage direction is “Digital Economy: e-gov-
ernance and smart technology”.

Architecture and services of the network scientific environment

Distributed network environment architecture

Explication of various kinds and forms of the contextual knowledge involves the devel-
opment and use of retrieval information systems with services of contextual search, differ-
ent types of queries, automated extraction of knowledge from scientific texts. The authors
have chosen a distributed network environment T-Libra to implement the proposed synthetic
method [Kononova et al., 2017]. One of its components is installed on the server of ITMO
University. A distributed network environment architecture is shown below (see the Fig. 1).

Client Server 1
Web-browser Web-server Application
Request »| (Apache) Rﬂ“eSt-) server
(T-Libra)
< < ——
Response Response
. |
..... —_— - |
‘" \ A
Depository Te
Server 2 ext metadata
of texts (data bases SQL)
(file storage)
Server N

Fig. 1. T-Libra architecture
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T-Libra is realized in the Internet-architecture in WWS-configuration (Web-browser /
Web-server / SQL-server). It is developed in a client-server Internet/Intranet architecture:
Web-browser/Web-server — Application Server/Relational DBMS, with protocols HTTP,
CGI, PIPE API, ODBC. Given trends in the development of modern information space,
a decentralized environment model is selected under the control of the user’s browser, with
a focus on Web services and Internet protocols. The web-browsers access to a plurality of
independent servers. Servers are managed by different organizations. Advantage of such ar-
chitecture use is in the possibility of applying the resources of several organizations. The
chosen distributed network scientific environment ensured the use of tools and contextual
search services; different types of queries, automated knowledge extraction from the sci-
entific texts. The environment provides results reproducibility and results interpretability
allowing to prove the relevance and practical significance of the study subject matter [ Ko-
nonova, Lyapin, 2016]. There are three types of organizations which apply T-Libra: libraries,
museums, research and educational institutions. Each organization focuses on objectives
and issues corresponding to its main activity (see Table 1).

Table 1. The opportunities of T-Libra usage

Type of organization Kind of activity Organization
Saving the social memory, full-text |Central State Public Library (CSPL)
Libraries search, holding literature exhibitions, [named by V. V. Mayakovski, Saint-
creating the full text digitization Petersburg
Museums Planning the exhibitions, expositions Arkhapg:slsk local history museum,
Kremlin’ Museums
Institutions Analytic research ITMO University

Services of the network scientific environment

The multifunctional network of ITMO University scientific environment provides re-
producibility and interpretability of results, allows proving the relevance and practical signifi-
cance of the subject matter of the study. Scholars and research groups may work in the local
network mode and in the distributed IT environment with ability to appeal to the resources
of any participating organizations servers. ITMO University server provides the transparent
information environment with distributed resources (informational and analytical) as well as
services, free access for individual researchers, research groups, laboratories and institutions.

There are a few types of full-text search in NRE (two types of paragraph-oriented, four
types of frequency-oriented searches). NRE also supports various forms of representation
of query results.

Paragraph-oriented search is a search carried out on a selected set of resources based
on inflection search terms (plural or singular nouns in English, single nominative nouns in
Russian). Paragraph-oriented searches are represented by the varieties of work in both local
and distributed environment.

Information retrieval is designed to search for and present the text up to the individual
copyright paragraphs that contain user-defined terminological structure (thus explicating
‘horizontal’ micro-context where the key terms are the paragraph part). The author para-
graph is selected as the initial unit of semantic articulation of the text.
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Simple (‘single-layer’) thematic search uses one complex field for entering one or more
terms (Table 2). There are combinations of terms and logical operators in any query; logical
operators are join, compulsory exclusion or explicitly.

Table 2. Single-layer thematic search

Inputs. The author terminological structure Key term or terms connected by logical operators
Search results Opportunities

Paragraphs cluster (7 paragraphs of one

document = micro context + 3 paragraphs

before + 3 paragraphs after)

A list of the relevant paragraphs Expert evaluation of the found paragraphs

Thematic collections of micro-contexts Automated assembly of thematically oriented

from different documents (a list of query  |paragraphs of the various documents in a separate file,

relevant paragraphs) along with bibliographic descriptions

Files The file recording on a portable storage medium

Viewing, on the same screen page, the corresponding
resource (article, book, etc.) in file formats

Advanced (‘multi-layer’) thematic search focuses on the additional functional thematic
of the request. Advanced (‘multi-layer’) thematic search is used for additional thematic fo-
cus of the query. The first layer is the base. The search field ‘layer’ (from 2 to 8 layers) is
a technical tool for the isolation of a substantial aspect of interest to the user. Thus, in the
query the first key-term ‘smart technology’ is specialized in connection with the ‘data’ and
the ‘reliability.” The query allows for a certain terminology field, defined by all terms of the
query, to fix a semantic connection between terms related to different layers.

Frequency-based search is constructed for frequency-ranked lists of terms as well as the
explication of the various “vertical” macro-context implicitly presented in a separate docu-
ment, or in an array of documents. Environment supports two frequency-based searches:

— absolute frequency, which results in a frequency-ranked list of nouns included in

the resource search and reduced to the initial (so-called normal) form (nominative,
singular);

— relative frequency, which results in a frequency-ranked list of nouns, that includes

only the paragraphs with the term predetermined by the user.

The search can be carried out simultaneously on one, two or three “baskets resources.”
The result of relative-frequency query is a frequency-ranked list of nouns (‘terminogram-
ma’). Terminogramma is a table of terms, which contains information about the absolute
(in numbers) and relative (in %, ppm) frequency of terms used in papers. Implementing
of contextual search services include: textual analysis of the document; description of the
documents subject domain; drawing up a list of keywords; comparative analysis of subject
domains, and others.

Study of the subject domain ‘Digital economy’

The preliminary stage. Terminological core of the subject domain

In order to identify clusters of contextual knowledge and to construct thematic trends
of the subject domain the combination of the paragraph-oriented (‘single-layer’ query) and
frequency-oriented (relative-frequency query) searches are used.
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Paper considers some specific cases of the contextual knowledge explication and fo-
cuses on possibilities of the subject science fields. Experimental research base are science
texts about ‘Digital Economy’ and ‘smart technology’. According to Synthetic method of
contextual knowledge extraction the first experiment has objectives:

— to form a ‘term-concepts’ set of the interdisciplinary research direction ‘Digital

Economy: e-governance and smart technology’;

— to identify clusters of contextual knowledge correlated with those term-concepts;

— to construct thematic trends of the subject domain on the basis of the term-con-

cepts;

— to get automatic construction of “terminogramma” and expert analysis of the se-

lected contexts.

The preliminary stage of the current research is the selection of the terminological core
of the Digital Economy subject domain. The analysis of the National program “Digital
Economy of the Russian Federation” (approved by the Decree of the Russian Federation
Government dated July 28, 2017 Ne 1632-p) was carried out to initially identify interdisci-
plinary direction corpus of Digital Economy: ‘e-governance’ and ‘smart technology’. As the
basic direction, the Program mentions conditions for “improving the availability and qual-
ity of public services for citizens” and among its stated objectives it highlights “creating eco-
systems of digital economy of the Russian Federation, ... where effective interaction ... of the
State and its citizens is ensured”. Analysis of the document allows identifying semantic core
that includes the following terms related to the interdisciplinary direction as well as subject
domain (Table 3). Correlating of those terms with various fields of knowledge suggests the
interdisciplinary origin of ‘Digital Economy’ both as a concept in particular and the whole
scientific direction in general.

Table 3. Terminological core of “Digital Economy of the Russian Federation”
State Program

Subject domain
-
54 & B | E | ms | E
Term-concept (Russian — English) S % g < g 2 % g
S8 5§ 2| £ g% E
& = 2] = =
Administration (Public) +
Citizen + + +
City (Smart) + +
Data + + +
Data (Personal) + +
Ecosystem (of Digital Economy) + + + +
Service (State, Municipal) + +
Society + +
Storage (Center) + +
State + +
System (Information) + +
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Analysis of the submitted semantic core reveals that Digital Economy in the field of
e-Public administration continues the development of ideas and projects, which have start-
ed developing in Russia since 2005 and can be characterized by state terms (term-concepts):
‘public administration’, ‘e-governance’, ‘e-state’, ‘state information system’. In the field of
both interdisciplinary directions development as ‘public administration’ and ‘Digital Econ-
omy’ the term-concept ‘public services’ (including ‘municipal services’) is more frequently
used. Therefore, the directions also include such term-concepts as ‘information technolo-
gy’, ‘info-communication technologies’. All term-concepts were also evolved in the context
of the Strategy, approved by the Decree of the President of the Russian Federation in May
9, 2017 Ne 203 “About the development strategy of information society in Russian Federa-
tion at 2017—20307.

The analysis of the corpus of digital resources

For the further study of the development of the interdisciplinary direction corpus the au-
thors assessed the relevance of the main terms in Russian full-text digital electronic resources
to the basic concepts. Those resources include: scientific publications (eLibrary, Kiber-Len-
inka, Socionet, East View); scientific, popular scientific and educational-methodical litera-
ture (EBS “Lan’”, East View); as well as MEDIA-newspapers and magazines (Integrum,
East View). Using the built-in search tools, we get the following results (Table 4).

Table 4. Distribution of publications on major term-concepts
in Russian full-text resources

Term-concepts, frequency of use
Digital ‘Digital Economy’ ‘State services’ & ‘State services’
resources ‘Digital Economy’ & ‘State services’ ‘Information & ‘Digital
Technology’ technologies’
eLibrary 1124 6 826 44
Cyberleninka 606 66 2942 11
Socionet 80 2 28 0
Integrum 5121 132 14398 436
EBS “Lan’” 1057 312 1085 580
East View 141 5 151 8

Analysis of the results from eLibrary and East View indicates that in both scientific and
socio-political discourse, the considering term-concepts appeared in the early 2000’s, that
corresponds to the beginning of the information society development in Russia as a sustain-
able social trend.

To evaluate the dynamics of the corpus of the reporting interdisciplinary direction search
for scientific publications on the term-concepts of ‘Digital Economy’, ‘e-governance’ and
‘e-government’ was carried out in the scientific electronic library (eLibrary). The sample
chosen include publications since 2005 to 2017. Dynamics of publications shows a steady
growth in the use of the term-concept of ‘e-governance’ and its more frequent use in com-
parison with the term ‘e-Government’. The term ‘Digital Economy’ has started entering
scientific discourse since 2010. The peak of its use is accounted was in 2016 and 2017.
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Clarifying the terminological context of the domain core

For initial clarification of the semantic kernel of the term-concepts in the certain in-
terdisciplinary field, a pilot study has been held where the network scientific environment
installed on the server of ITMO University is used.

Information arrays are obtained from the Russian information-analytical web portal
e-Library (http://elibrary.ru). The documents’ set is formed by bringing the keywords ‘digi-
tal economy’, ‘e-government’, and ‘e-governance’ into the search bar. The advanced search
is limited by the search in journals and conference proceedings as well as by the dates of pub-
lication from 2005 to 2017. More than 450 full-text documents are saved and imported into
the distributed network environment of ITMO University for the complex content analysis.

Simple (‘single-layer’) thematic search [keyword: ‘digital economy’]. In total, 1690
relevant paragraphs have been found in 382 of 2973 T-Libra documents on ITMO Uni-
versity server. The results of paragraph-oriented search have shown, that the availability of
publications related directly to the ‘Digital Economy’ allows carrying out an expert analysis
of the paragraphs selected and forming thematic collections of scientific publications for
2005, 2011 and 2016\17. Papers for the selected period of time demonstrate changing of
the domain terms’ context the most accurately. This fact allows conducting the research
on their basis.

Frequency-oriented search makes it possible to clarify the context of using the terms
identified previously. The frequency-oriented search is carried out for the construction
of terminogramma. Terminogramma is a table, that contains a column with a frequency-
ranked list of words (nouns), as well as the columns with an indication of the absolute fre-
quency (number) and the relative frequency of the term occurrence (in % ppm). The re-
searcher is able to generate two types of frequency-oriented queries: the absolute query and
the relative query. The query depth can be arbitrary. The result of the absolute query with
absolute frequency (number) by the query depth 30 is represented in Table 5.

Table 5. Terminogramma: Absolute-frequency query results (fragment)

“Resources baskets”
2005 2011 2016\17
Word Frequency Word Frequency Word Frequency
(ranking') of use (ranking) of use (ranking) of use

System (1) 200 System (1) 516 System (1) 131
Admipistration 11 Admipistration 331 Admipistration 109
(Public) (2) (Public) (2) (Public) (2)

Process (4) 69 Process (3) 290 Technology (3) 81
Project (6) 57 Technology (5) 185 Society (7) 72
Information (7) 56 Development (7) 143 Information (9) 66
Enterprise (8) 51 Information (9) 137 Development (11) 59
Decision (11) 47 Decision (13) 115 Power (19) 45
Technology (15) 42 Quality (14) 112 Service (26) 37

'"The ranking is the position of a term in the terminogramma, which is defined by the frequency
of the term use.
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These days terminogramma demonstrates the trends: increasing interest in ‘techno-
logy’ as well as focus on state ‘power’ and ‘service’ in 2017.

Relative frequency-oriented query allows setting terms and their occurrence frequency in
the paragraphs, where the reference term is presented. A query is done in a few stages:

1. Definition of the “reference term” and “depth of sampling frequency ranking” of

the subject domain.

2. Selecting the resource array (papers) and distributing the papers into the “resource

baskets” into the “resource baskets”.

3. Automatic forming of a set of paragraphs, which contain user-defined reference

term.

4. Constructing of the final paragraph-ranked list based on user-selected set of para-

graphs or terms of the subject domain core.

5. Analysis and constructing of trends.

Relative queries have been made on five reference terms: ‘Economy’, ‘“Technology’, ‘State’,
‘Government’, ‘Service’. Query made on the reference term ‘Service’ has given no results.

Relative frequency-oriented query on the reference term ‘Economy’. All three “re-
source baskets” of 2005, 2011, and 2016\17 have demonstrated that the main context of
publications is ‘administration’ and ‘development’ issues. The focus on publications of 2005
is ‘efficiency’, ‘process’ and business ‘optimization’. The focus on publications of 2011 is
‘technologies’ and ‘regions’. The focus of publications of 2016\ 17 is shifted to the transfor-
mation of the state and society. It should be noted, that it is impossible to find the interac-
tion between the term ‘administration’ and the terms ‘power’, ‘government’, and ‘services’
on the whole array of publications.

Relative frequency-oriented query on the reference term ‘Technology’. In 2005 the use
context of the term ‘technology’ was ‘training’ and ‘business’. In 2011, the first slot was ‘net-
work’, ‘analysis’. In 2016\17 the term ‘technology’ was considered as ‘service’.

Results of relative frequency-oriented queries on ‘State’ and ‘Government’ reference
terms are shown in Table 6.

Table 6. Results of relative frequency-oriented queries

“Resources Relative frequency-oriented queries
baskets” Reference term ‘State’ Reference term ‘Government’
Process, Internet, Business, ..
2005 Technology, People The term is missing
Development, Russia, System, |Service, Administration? (Public),
2011 . .
Necessity Technology, Region
2016/17 Society, Development, Power, Administration (Public),

Technology, Transformation  |Authority, Interaction, Population

The problem of synonyms is general. It is difficult to establish the relevance of the
term context due to the difference in linguistic preferences and language peculiarities, that
difference generates ambiguity and inaccuracy of the terminological base of the subject
domain.

2The exact correspondence of the certain terms in Russian and in English is impossible, because
of the ambiguity of the term ‘Ympasnenue‘ both in Russian and in English (Administration \
Governance \ Management \ Control\ others).
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The frequency-oriented search has helped to assess such content analytical indicators of
the Russian scientific articles, devoted to Digital Economy, as:

the most commonly used terms in subject domain (it is the answer to the question
“What topics are there...?”);

“top-30” depth of sampling frequency ranking is the depth of the request or the oc-
currence of terms, in which we are interested in accounted range (it is the answer to
the question “Is there anything on targeted topic?”;

connections between the most commonly used terms with the other words (it is the
answer to the question “What is a semantic context of the key topics?”).

Analysis of the conducted experiment results suggests that the description of the in-
terdisciplinary direction ‘The Digital Economy: ‘e-governance’ and ‘smart technology’
besides the selected term-concepts needs to be supplemented by the following ones: ‘state
information system’, ‘public service (electronic version)’, and ‘digital technology.’

Further studies can be pursued the objectives of expanding the resource base which they
are held on, and the development of appropriate tools.

Conclusions

The conducted pilot study has proved the efficiency in the use of synthetic method of
studying context knowledge on the example of the text-corpus development of interdis-
ciplinary scientific direction ‘Digital Economy: e-governance and smart technology’. The
main results of the pilot study are the following ones:

There has been revealed the possibility of the use of digital information resources
for replenishment of distributed information environment in researched subject do-
main of the interdisciplinary scientific direction ‘Digital Economy: e-governance
and smart technology’. The main resources are: scientific electronic library (publi-
cations), Integrum (mass-media) and East View (scientific publications and media).
There have been elicited the mechanisms for distributed environment to extend the
semantic core (conceptual base) of the subject domain of the interdisciplinary sci-
entific direction ‘Digital Economy: e-governance and smart technology’. Concep-
tual base is expanded by the new term-concepts.

It has been shown the possibility to study the dynamics of corpus of interdisciplinary
scientific direction ‘Digital Economy: e-governance and smart technology’ using
digital information resources, for example, scientific electronic library (eLibrary).

The study has demonstrated the capabilities of the toolkit and synthetic method for
identifying, using and further clarifying the terminology core of the subject domain. The
further development of research involves:

supplementing the distributed information environment T-Libra with new texts;
carrying out a full text cluster analysis to identify the contextual knowledge associ-
ated with the term-concepts of subject domain;

forming of a semantic core connected with the direction of ‘Smart technology’ in
the context of ‘Digital Economy’ development;

revealing the dynamics of the term-concepts subject domain development of the
interdisciplinary scientific direction ‘Digital Economy: e-governance and smart
technology’ with their interactions.
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CraTbhsl OCHOBaHa Ha JOKJIaJle, CleJIJAaHHOM aBTOpaMu Ha «MexXayHapoaHO KOH(pepeHLIUN 0 Ma-
TepuajaM, NpukaagHoi pusuke u uwxeHepun» (ICMAE-2018), npoxoausiieit B mrare Maaxbsi-
Tpanem, Munusi, 3—4 utoHs 2018 r. Lleab ncciieqoBaHusi COCTOUT B IeMOHCTpaluy 3 (GeKTUBHOCTU
MPUMEHEHUS] CHHTETUYECKOro MeToAa IS U3BJIEUSHNSI KOHTEKCTHBIX 3HAHUI U3 pacIipeaeeHHON
UH(GOPMALIMOHHOM CeTeBOI Cpeibl U MX aHAJIM3Aa B LIEJISIX U3YYEeHUsI HOBBIX TEHIESHUMI B pa3BUTUU
Hay4yHbIX HarpapjieHUil. OCHOBHasl uccienoBaTeIbKasl 3aj1a4a 3aKJII04eTCsl B BbISIBJICHUN TeHIEH-
it B popmupoBaHumn kopiryca «LugpoBasi 3KOHOMHUKa» KaK pa3BUBAIOLIETOCS MEXIUCLIUTLINA-
HapHOro Hay4yHOro HaripaBjieHUsl. B HacTosiel craTbe aBTOpHI IpeaiaraloT UCIOoJIb30BaTh IS
U3BJICUCHUS] KOHTEKCTHBIX 3HAHUN CUHTETUYECKUI METOJ, KOTOPBIIi cOUYeTaeT B ceOe pa3jimuHbIe
MOJIXOJbI U UHCTCPYMEHTBI IM(PPOBBIX TYMAHUTAPHBIX HAyK. DTOT METO/ MO3BOJISIET OCYILIECTBUTH
0TOOp KOpITyca pejieBaHTHBIX TEKCTOB M3 pacrpeiesieHHOM U(pPOBOil Cpelibl, IKCIUIMKALMIO KOH-
TEKCTHBIX 3HAHUI 1 OTIPEAEJINTh Te3aypyC HOBOT'O MEXIUCUUITIMHAPHOTO HAYyYHOTO HaMpaBIeHUs
«IudpoBasi 5KOHOMUKA: JIEKTPOHHOE MPABUTEIBCTBO Y YMHBIE TEXHOJIOTUM». MaTepualibl uccie-
JIOBaHMS TIOATBEPXKIAIOT BO3MOXKHOCTb MMPUMEHEHUSI CHHTETUYECKOTO METOo/Ia ISl U3y4eHUs TeH-
JICHUIMI B pa3BUTUU Te€3aypycCoOB MEXIUCUUIUIMHAPHBIX HAyUYHBIX oOyiacTeil. Pe3yabTaThl vccieno-
BaHUSI MOTYT OBITh MCIOJIB30BAaHBI JIJII pa3pabOTKU MEXIUCILUTUIMHApHO oHTOoJIoruK «Llndposast
9KOHOMMKA».
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