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Abstract Our research focuses at the structure of a research community of Russian
scientists involved into network studies, which is studied by means of analysis of
articles published in Russian-language journals. The direction of network studies in
Russia is quite new form of research methodology - however, in recent years we
can observe the growing number of scientists working at this direction and institu-
tionalized forms of their cooperation. Studying the structure of these researchers‘
community is important for the fields development. This paper is the first report on
the research, that is why it focuses on methodological issues. It covers the descrip-
tion of method of citation (reference) analysis that we use and the process on data
collection from eLibrary.ru resource, as well as present some brief overview of col-
lected data (based on analysis of 8,000 papers). It is concluded by representation of
future steps of the research.

1 Introduction

The development of a certain science discipline in many respects depends not only
on institutional context - the official approvement of discipline and presence of or-
ganizations engaged in certain type of research, - but on the structure of informal
(implicit) social and communicational structures of researchers as well. Such sys-
tem of relations between researchers was developed in the sociology of science by
Diana Crane in 1972 building on Derek de Solla Price’s work on citation networks
and called “invisible college”, meaning the informal (implicit) social and commu-
nicational structures of researchers, who refer to each other in their publications
without being linked by formal organizational ties. The usage of this notion made it
possible to find out the presence of some new fields and disciplines.
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Network studies as a form of research methodology, which operate with the no-
tion of networks for studying different social phenomena, was one of the fields that
was recognized as a separate discipline in 1970s in Western sociology. The disci-
pline called “Social network analysis” (SNA) was characterized both by institution-
alized forms - journals, conferences, knowledge transfer centers and educational
programs, - and the presence of its own professional community (informal “invisi-
ble college”) [14].

The exclusion of Russia from the context of social sciences, which was typical
for the Soviet period, has further led to certain lags in some areas, including net-
work studies. However, during recent years we can observe the growing interest to
this new form of a research methodology - the usage of social network analysis tech-
nics becomes evident and “fashionable” in Russian scientific space (which can be
seen by the increase of journal publications), the appearance of scientists who nom-
inate themselves as “network researchers” and the development of institutionalized
forms of their cooperation (e.g. research sections at universities and organizations,
laboratories).

However, there is no information on the characteristics of the community of net-
work scientists in Russian-language space yet who are the main drivers of the field‘s
development, if they consider themselves as cooperators, representing “invisible
college”, or see each other as competitors, if they interact with each other or mostly
prefer some “significant others”. The literature review of the works of Russian sci-
entists involved into the field of network studies in the sociological discipline shows
that different authors regard different but foreign - scientists as “founding fathers”,
whose works are important for the filed establishment and development such as B.
Wellman, S. Wasserman, K. Faust, L. Freeman [10], B. Wellman, S. Berkowitz, M.
Granovetter, H. White [25], R. Emerson, K. Cook, J. Coleman [17], R. Emerson,
K. Cook, L. Molm, M.Emirbayer, anthropologists [7], B. Latour, J. Law, M. Callon
[30, 16].

This situation makes it important for the current state of fields development to
study the structure of a research community of scientists involved into network
studies in Russia who are these main drivers, how they relate to each other and
at what research teams Russian or foreign they are mainly focused. We propose
to build the structure of this research community basing on the quantitative method
of citation (reference) analysis of articles on “network” topics published in Russian
journals in different disciplines, which are provided by the largest electronic library
of scientific periodicals in Russian eLibrary.ru.

As many articles presenting the results of citation analysis often do not provide
enough information on their methodology to reproduce the study or rationale for
methodological decisions [13], in the present article we would like to cover some
methodological issues concerning the proceeding study and present the overview of
the method of citation (reference) analysis as a tool for studying scientific fields and
describe the process of data collection in details. We propose that such description
can be interesting for the scientists who do not have an experience of working with
Russian-speaking platform of scientific measuring. Providing the brief information
on already collected data on articles on network topics, we conclude with the de-
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scription of future steps of the study.

2 Citation Analysis as a Tool for Studying Science

In the first section we present some general information on the method of citation
analysis as a special tool used for studying scientific fields. As we are mostly inter-
ested in sociology and social network analysis, we provide some examples of the
previous studies done in these disciplines using observed tool.

2.1 Citation Analysis as a Method

itation analysis is a method used in the field of informetrics more precisely, its sub-
areas bibliometrics and scientometrics, - for the study of different forms of social in-
teraction networks, including authors‘ citation networks, co-citation networks, col-
laboration structures and other (look [2] for a detailed review). Citation analysis was
established as an instrument of managerial control of modern science, which was in-
stitutionalized in the middle of 20th century and changed the practice of references
from concrete names to precisely dated texts [20]. The first well-known usage of a
citation analysis is associated with the name of the chemist Eugene Garfield, who
developed the first and revolutionary citation index Science Citation Index, SCI in
1955, as a representative of the Institute for Scientific Information (now Thomson
Reuters) [6, 21].

Even though Garfield‘s works were innovative for the filed, there were some
other authors who could be assumed as pioneers of this methodological approach.
The first paper that can be considered as a citation analysis was published in 1927
by Gross and Gross, who studied the references found during one year‘s issues of
the Journal of the American Chemical Society. According to Casey and McMillan
[4], even though the term bibliometrics is dating only to the late 1960s, the field
itself has roots reaching back at least 80 years to the work of Lotka published in
1926. Garfield himself, in his highly-cited article [9] enumerates names of others
citation analysis pioneers such as Bradford, Allen, Cross and Woodford, Hooker,
Henkle, Fussler and Brown. De Bells [6] names John Desmond Bernal and Derek
John De Solla Price as “philosophical founders of bibliometrics”. Other important
names, due to de Bells, are sociologist Robert Merton and chemist and historian of
science, leading researcher with Garfield’s former company Henry Small. From its
beginning, now citation analysis has grown into a developed field. During the recent
decades, there was a substantial literature on citations [29]. In 1980th, Hjerrpe pub-
lished a review with more than 2 000 items of researches on this and related topics
[21]. It is appropriate to note that in 2015 in Web of Science data base there were
more than 2 500 publications found by the query of citation analysis, starting from
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the Garfields 1972 work as the most cited article [9].
Citation itself can be understood as a complex phenomenon, which considers in-

teraction between networks of authors and texts, that‘s why it indicates not only cog-
nitive, but also social contexts of a knowledge claim [Leidesdorff 1998]. However,
it is important to clarify the differences between citation and reference. Although
in practice many researchers do not divide these terms and use them interchange-
ably, each of them represent a different entity in the citing or cited perspective. The
reference is made within a citing document and represents an acknowledgement of
another study (and can be measured by the number of items in its bibliography as
endnotes, footnotes, etc.), while a citation represents the acknowledgement received
by the cited document from other publications (and can be seen in citation index)
[2, 27].

Talking about citations in meta-level, citations can be viewed as explanans
(something explaining something else) and explanandum (something to be ex-
plained). While a lot of interest is usually given to the first notion when citations
explain research impact and value, - the question of what is a citation should be
brought up for the discussion in order to better understand what is certainly mea-
sured [20]. Citation analysis often starts with the assumption that references are in-
dicators of influences on other scientists work according to normative theory, norms
of science suppose that authors cite works that they found useful for their own re-
search, and it is assumed that they abide these norms, citing some authors and thus
giving credits where they are due (as citing A by B means that A‘s works influenced
B‘s thinking) [21]. Citation are as well considered as an indicator of reward in the
science system in evaluation studies for science policy purposes (Martin and Irvine;
Moed; Luukkonen; Merton; Latour and Woolgar in [20]), symbolic payments of
intellectual debt, or representation of trust in virtual environments, that makes cita-
tion indexes to be “recommender systems” for other scientists [2]. Some practical
reasons of citations-making process were also enumerated by Garfield (in [27]). In
other scientific traditions, citation was also seen as a function in scientific commu-
nication among texts (Cronin, in [20]). Much attention was paid to the perfunctory
and rhetorical functions of citations within the scientific community by B. Latour.
Some investment into the citation analysis‘ theoretical legitimation (the theory of
what is being analysed) was made in the field of Science and Technology Studies
(STS) itself, which included formalized measurement of citation analysis into em-
pirical studies in 1980s. Nevertheless, theoretical and methodological reflection is
still needed as there is a need of “translation” qualitative side of STS and merging it
with formal approach [20].

During its history, citation analysis has proved to be a well-established tool for
different aims of science analysis, including measurement of research impact and
value [5, 13, 22]. However, besides all the discoveries, there was a substantial cri-
tique of this method [27, 33, 21, 29]. The scientists came up to the idea that is
not advisable to use citation analysis as a single and absolute criterion for judging
the importance of a publication. Giving objective information regarding an individ-
ual, research group, journal or higher education institution, this method should be
supplemented by other kinds of analysis, including qualitative approach (qualitative
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review, peer assessment, studying the authors behavior, characteristics of documents
cited and not cited) [33, 29, 3, 27].

2.2 Citation analysis as a tool for studying scientific fields

Methods of citation and co-citation analysis were used for studying of different
aspects of scientific communication: co-authorship networks as complex systems
[1, 8], dynamic aspects of collaboration networks [Newman, 2001], international
collaboration as a self-organizing network based on the principle of preferential at-
tachment [31], social ties, co-citations and inter citations of Globenet, offline and
online collaboration [34]. More example of the studies are presented in [2].

One of the first examples of bibliometric tools usage for studying Social net-
work analysis field was conducted by Hummon and Carley [14], who analyzed first
volumes of Social Network Journal and other articles and have found that there is
an invisible college in the growing SNA field. As the journal so specifically dis-
plays the people involved into network discipline it is quite often used a looking
glass on the social networks community [11]. Basing on the articles in the same
journal, Lewis compared two types of social networks - formal collaborative rela-
tionships represented by co-authorship (who publishes papers with whom) and the
informal collaborative relationships represented by acknowledgment (who thanks
whom in published papers) in the scientific community of social network analysts
[19]. Analyzing the Sociological abstracts database Otte and Rousseau [24] studied
the underlying collaborative relationships between authors, built co-authorship net-
work, pointed out central players of the field and showed connections between SNA
and other subfields (especially Information sciences).

In Russian scientific space studies bibliometrics methods are not so much de-
veloped, even though in 1980s the technique of co-citing was developed by Mar-
shakova, in parallel with Small [35]. However, there are also some examples of
citation analysis usage for the studying of scientific fields. Cognitive structures of
Russian sociology and ethnology by the method of co-citation analysis were stud-
ied by Winer, Divisenko and Safronova [35, 26], who tested different methods of
the cognitively closed groups detection. Among other methods, citation analysis
was used in the study of intelligent landscape and social structure of the local aca-
demic community (the case of St. Petersburg) [Sokolov, Safonova et al., 2012]. The
authors found three groups among Russian sociologists (West-side, East-side and
Transition zone), who tend to see (in the meaning of citing) the representatives of
their own groups, while the authors from other groups stay almost “invisible” for
them.

It is important to note that most of the studies regard citation in the first sense
as the acknowledgement that the author gets from other scientists, but not a credit
that he or she gives to them that is why what is being used is the method of citation
analysis. In our project, we understand the citation in the second meaning as an ac-
knowledgement of another study in the current study and propose to use the method
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that can be called reference analysis, where reference means a tie between the au-
thor (writer) of article and the author whom he or she cites in publication. Basing
on authors of articles and authors from their bibliography lists allows us to build
networks of relations between different groups of authors and study the structure
of a community of researchers involved into network studies in Russian scientific
space.

3 Data and Methodology

In this section we present some practical information concerning our data source
and process of data collection and preprocessing (such as author disambiguation and
paper classification) and discuss some problems associated with these procedures.

3.1 Data Source

The data source that we use is the electronic library of scientific periodicals in Rus-
sian called eLibrary.ru - a leading electronic library of science periodicals in Rus-
sian, which contains more than 3 900 Russian-language and 4 000 foreign scientific
journals, abstracts of nearly 20 000 journals and the descriptions of 1.5 million of
Russian and foreign dissertation thesis, and has 1.1 million induvial users and 2
200 organizations registered. The base is integrated with the Russian science ci-
tation index (RSCI) - a national information-analytical system which accumulate
more than 6 million of publications of Russian authors in more than 4 500 Rus-
sian articles, as well as information on citing of these publications. Even though the
system is based on indexed articles in Russian scientific journals, in recent years
other types of scientific publications were included into the base - such as reports
on conferences, monographs, tutorials, patents, dissertation thesis. The chronolog-
ical coverage of the system comes from 2005, but for many resources the depth of
archives is deeper. In sum, eLibrary resource not only gives the support of scientists
by the bibliographic information, but provide a tool for assessing the effectiveness
of science and research organizations (more than 11.000) and scientists (more than
600.000), as well as scientific journals.

Unfortunately, when we go from the level of description of the resource to its
practical usage, some problems associated with data collection appears. First of all,
the resource does not offer any procedures for mass data downloading, as some
scientific aggregators as Web of Science allow. The data collection process needs
manual collection, which is impossible in the situation of a large amount of data, or
the special crawling techniques.
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3.2 Data Collection and Preprocessing

For each article, the eLibrary base contains information on publisher‘s imprint, pa-
per‘s title, authors, their affiliations, key words and disciplines, abstracts and what
is the most important in the terms of the current study - lists of bibliography (the
references) and lists of other eLibrary papers, that cited the initial paper. That is
why our data contains of two parts. Data base (1) contains all the information on
articles journal‘s name, discipline, year of publication, author‘s organization, key
words, annotation, scientometric indexes, etc. Data base (2) contains information on
references - main data that contains authors and lists of bibliography. The method
of data collection that we used is based on expanding publication graph using two
strategies:

1. Expansion strategy – a set of methods to increase the number of relevant papers
(increases recall):

a. Title search – we formed a list of keywords relevant to the domain of network
research and collected all publications, which titles contained them. Then we
generated the distribution for each keyword and selected the words that ap-
peared more than the median value

b. Author search — if author had more than 3 publications in the domain of
network research, we collected all his publications and filtered them with our
keyword classifier.

c. Citation search – we took all papers, that cited the article from the network
research domain

2. Filter strategy – a set of methods to remove irrelevant papers, found during the
expansion strategy (increases precision): It often happens that relevant keywords
are used in different meaning or separated by other words. Besides, many authors
publish papers in multiple research areas or cite articles from other domain. In all
these cases we often collect irrelevant papers that must be filtered. Traditionally,
document classification task is made by machine learning classification, but by
virtue of the fact that we have no annotated collection of documents, we used
two-step strategy

a. Cluster documents using keywords and annotation text and manually mark
relevant clusters.

b. Convert chosen clusters to binary classes (relevant / irrelevant) and make a
binary classification of the entire array. Filter strategy problem is described in
more depth in section Paper classification section.

Brief description of typical parsing problems associated with collected fields is pro-
vided below:

• Author‘s name - name, surname and family name of each author. We excluded
papers with more than 10 authors because we consider their interconnectivity to
be very weak enough and the problem of combinatorial explosion at the step of
artifacts generation. We also cleaned up special eLibrary markup, such as editor:



8 Daria Maltseva and Ilya Karpov

or translator: and special author affiliations - organizations, related to the certain
author.

• Keywords - keywords, mentioned by author and splitted by comma. We excluded
articles with one keyword consisting of more than 5 words.

• Language - language of the article. Language of the article may differ from the
abstract and keywords language, so we used external language detection tool,
based on sequences of characters information.

• Abstract - short text, describing the article. May be written in multiple languages
(for example in Russian, French and English in paper 11897467 1 ; In this case
we kept only one language (priority is: Russian, English, other languages).

• Citations - list of papers, cited by this paper. Citations list is unstructured and
very dirty, so we extracted only surnames information.

It should be mentioned that we removed all special characters such as “&nbsp“ and
excluded articles with mixed Russian and English characters in any words (which
looks like OCR error, when letter C may be Russian [as] and Latin [si] character).
As there are different strategies of author counting in the literature (see [2, 21]) we
decided to use all authors instead of first authors counting of citations and to include
self-citing into the collection (as it is entirely appropriate for scientists to build on
their own previous studies).

Such way of data collection allowed us to get not only the information on ties of
“citing” (“referencing”) type (1), but also the data on co-authorship in the article (2)
and co-authorship in the citing article (3) when there was more than one author in
citing and cited articles. Also the data on ties between authors and “artifacts” was
collected, where the latter were author‘s affiliation (organization) (4) and concepts
that he uses in his works (5). Thus, the collected data potentially allows us to analyze
five types of ties, and conduct more complex study in future, including semantic,
citation, co-citation, analysis of co-authorship and affiliation networks, analysis of
ties between authors and concepts, as well as work on such methodological issues
as comparison of methods of articles sampling as shown at Figure 1.

3.3 Author Disambiguation

As many researchers work in the same field, papers made by different researchers
with the same name should be searched out during the collection process. The pro-
cess of resolving conflicts that arise when a potential name is ambiguous is called
disambiguation. In some cases disambiguation is provided by eLibrary itself the
authors are marked with special hyperlink and identifier, that is unique in the whole
database. In other cases, we have to solve two problems:

• How many unique authors with the same name are represented in the collection?

1 Example is available by the link: http://elibrary.ru/item.asp?id=11897467
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Fig. 1 Possible directions of analysis

• How to classify each ambiguity to one of the existing classes?

Additional problem appears when we have the same author published in English
and Russian languages. We transcribed all author names into Russian and searched
for all possible surnames with Levenshtein distance 2 [18]. We used hierarchical
agglomerative clustering [15] to label each author-in-the-article pair to the certain
cluster, based on the following features:

1. Keywords — keywords, mentioned in the article;
2. Co-authors — surnames of the coauthors for the certain author;
3. Affiliations — organizations, related to the ambiguous author;
4. Date of the publication — year of publication (is very weak feature as we have a

contemporary field);
5. List of citations — surnames of the cited authors.

3.4 Paper Classification

As described above, some papers may be irrelevant to our research domain due to
the specific of the proposed search method. We had no opportunity to get a repre-
sentative collection of relevant papers, so we used unsupervised learning methods.
We applied BIRCH [36] clustering algorithm, based on the following features

• Keywords — keywords, mentioned in the article;
• Authors — disambiguated authors of the paper.
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Clustering hyperparameters are as follows: number of clusters 64-255, number of
top terms 50 000, term weighting method

Wi = σ
2
(

T Fi

IDFi

)
where i is term id, distance metric - Ward’s method [32]. Overall collection
process consisted of four consecutive phases: Searchphase1 → Filterphase1 →
Searchphase2→ Filterphase2. Resulting dataset is described in Table 1 below. The
resulting number of articles composed 8,260.

Table 1 Resulting dataset statistics

Search phase 1 Filter phase 1 Search phase 2 Filter phase 2

Number of articles 220,657 5,836 442,524 8,260
Added by title search 220,657 — 107,208 —
Added by author search 0 — 56,932 —
Added by citation search 0 — 181,867 —
Filtered by article type — 121,880 — 234,114
Filtered by clustering — 90,941 — 200,150

4 Results

In this section we will briefly provide the overview on the data on articles (Data base
1). We analyzed articles from the resulting data collection, which is more than 8,000
papers. Main information on this sample is shown in the Table 2 (amount, min. and
max. citing, the earliest and the latest year of publication).

Table 2 Main characteristics of the sample

Number of articles 8,260 100%
Mean citing 2.13 —
Min citing 0 —
Max citing 303 —
The earliest year of publication 1988 —
The latest year of publication 2016 —

The growing number of publications collected is shown on the Pic.2, with the
first article published in 1988. During recent years we can see the growth of interest
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Fig. 2 Number of articles, by years

to the network topic - in last 5 years, from 2010 to 2015, the number of articles
increased almost in 4 times. However, the low annual numbers for previous years
might be associated with the quality of the database itself.

Talking about types of the articles, most of the presented publications are arti-
cles in journals (scientific articles), which form 67% of the entire sample [Table 5].
Second and third place are taken by PhD thesis (11%) and articles in the conference
proceedings (9%). Other types of publications can be met less frequently. The num-
ber of PhD thesis is quite high - 948 dissertations, with the first published in 1997.

The language of the majority of articles is Russian (82%), while in other cases
it is English (16.5%). Other 58 articles are written in the languages of different lan-
guage groups [Table 3].

Table 3 Language of articles

Frequencies % by column

Russian 6,807 82%
English 1,362 16.5%
Other 58 0.7%
Not defined 33 0.4%
Total 8,260 100%



12 Daria Maltseva and Ilya Karpov

In terms of this study, the information on articles citing (from other authors) is
quite interesting. We used the Russian science citation indexes (RSCI) values to
compare the articles. It was found that even though the mean number of citing in the
whole base is 2.13, the majority of articles (62%) do not have any citations in RSCI,
i.e. actually located outside of the area of attention of other researchers. Another
29% of articles have between 1 and 5 citations. Thus, 91% of articles in general
do not have more than 5 citations, and just 7% of articles have between 6 and 20
citations. Just 9 articles have more than 100 citations, where the maximum value -
303 - belongs to the textbook on social networks, models of information influence,
management and confrontation [12].

Table 4 Number of citations

Frequencies % valid %

Valid 0 5,132 62.1 62.5
1 — 5 2,360 28.6 28.7
6 — 20 579 7.0 7.1
21 — 50 104 1.3 1.3
51 — 100 26 0.3 0.3
101 — 150 5 0.1 0.1
151 — 500 4 0.05 0.05
Total 8,210 99.4 100.0

Missing System — missing 50 0.6
Total 8,260 100.0

Quite interesting conclusions can be done from the cross-tables of type of pub-
lication and the mean number of citations. The type of publication which is most
often met in the base scientific articles in average have just 1 citations. Small val-
ues are also characteristic of theses and articles in conference proceedings (0 and 1
citation respectively). The highest amounts of citations are typical for monographs
(2% of sample, mean value 18) and tutorial (1% of sample, mean value 16) [Table
5]. Among monographs and tutorial just 29% and 18% of articles, respectively, have
the number of citations between 1 and 5; while 22% and 26% of them, respectively,
between 5 and 20, and 17% and 11%, respectively, between 21 and 50. This out-
come correlates well with the results of foreign studies, in which it has been proved
that there are the differences in citation practices between books and journals, with
the greater emphasis given to the books [29].
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Table 5 Citation in RSCI by types of citations

Freq. % by col-
umn

Mean Min Max

article in journal — scientific article 5,521 67% 1 0 86
thesis 948 11% 3 0 71
article in conference proceedings 728 9% 01 0 29
article in journal 282 3% 2 0 59
monograph 195 2% 18 0 292
articles in the digest of articles 115 1.39% 1 0 44
article in journal - review article 96 1.16% 2 0 27
article in journal - conference materials 68 0.82% 0 0 4
tutorial 66 0.8% 16 0 303
abstract at the conference 49 0.59% 0 0 3
thesis abstract 42 0.51% 4 0 28
article in journal - other 39 0.47% 0 0 3
article in the journal - abstract 30 0.36% 0 0 1
article in the journal - a short message 12 0.15% 1 0 7
methodological guidelines 10 0.12% 3 0 20
digest of articles 10 0.12% 1 0 5
chapter in a book 9 0.11% 0 0 3
article in the journal - review 7 0.08% 0 0 1
dictionary or reference book 6 0.07% 3 0 11
article in the journal - editorial note 4 0.05% 1 0 2
article in the journal - scientific report 3 0.04% 2 0 5
report on research work 2 0.02% 0 0 0
article in the journal - correspondence 2 0.02% 0 0 0
article in the journal - personality 1 0.01% 0 0 0
deposited manuscript 1 0.01% 0 0 0
article in an open archive 1 0,01% 0 0 0
brochure 1 0.01% 7 7 7
other 12 0.15% 0 0 0
Total 8,260 100% 2 0 303

5 Discussion

Having written all the details on the procedures, we should admit that there are a
lot of things to be done in future for the implementation of the study and accom-
plishment of its aims. First of all, the data set that we have now concerns only the
information on articles on network topics. However, the main aim of our study is
to build networks of scientists involved into this type of research according to their
citation practices. It means that after the final cleaning of this data set we have to
work at collection of other data set with citations.

At the same time, we still have some issues concerning the data set with article
information (Data set 1). Talking about author disambiguation, we can propose the
usage of techniques based on classification of the network of coauthors, which can
increase method performance. Having the information from eLibrary resource on
the authors already familiar to it, we can check the efficiency of such classification
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technique. Such work would be practical not only for the current study, but also for
the solving the author disambiguation problem in general.

Basing on main discoveries of the previous studies in the field of citation analy-
sis [Tight, 2009], we could expect that there are different closed groups of Russian
scientists working in the field of network research, which appears in the following
aspects:

• There are discrete groupings of researchers, with relatively little overlap or have
common membership between Russian authors;

• Russian authors more often cite foreign (North American and European) authors
than each other;

• Russian authors tend to cite particular (different) groups of foreign authors,
which is connected with topics and methods that they use;

• The significant number of Russian authors are isolated researches.

The last issue on isolated researches can be already verified with our preliminary
results, according to which the significant number of articles in our collected sample
does not have any citations from other authors, which means that they are invisible
to the other scientists and do not provide any information that can be used by others
in the field. Other formulated propositions should be checked in the future studies,
during the analysis of ties between citing and cited authors. Analysis of the full set
of data will also give us the opportunity to find the most active drivers of network
studies and to see the structure of a network research community in Russia.

6 Conclusion

The main aim of this article was to present some methodological issues concern-
ing our proceeding research on the network studies field in Russia. Providing the
overview of the method of citation (reference) analysis as a tool for studying scien-
tific fields we showed its power and relevance to the studies of scientific commu-
nities structure. Then we described the process of data collection in deep details,
in order anyone interested could repeat the data collection procedure. We published
our data collection and extraction code online 2, so that any researcher could make
experiments in his domain. We tried to enumerate all the problems that we faced to
in our study and proposed the procedures of their overcoming. From one side these
problems are standard for the data collection, but we also see some specific charac-
teristics of the eLibrary resource. Providing the brief information on collected data
on articles, we made a description of our dataset. Finally, basing on previous studies
and collected data, we made some propositions, that should be checked during next
steps of analysis. These steps should be done in the following directions:

2 Available at: https://github.com/lab533/elibrary
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• on methodology: future work on the author disambiguation techniques based on
classification of the network of coauthors, which can increase method perfor-
mance;

• on data collection: collection of the full dataset on ties between authors (Data set
2);

• on data analysis: the analysis of ties data base, which will allow us to build the
network of research community of scientists involved into network studies in
Russia and answer the main research questions of this study.
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