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Abstract—A relatively new method for the detection of text plagiarism is proposed based on a search for orig-
inal sources with an identical or similar list of references. First of all, this is applied to the most difficult to
detect forms of translated plagiarism and the plagiarism of ideas. This method successfully proved itself in test
studies of groups of foreign authors and is a continuation of our studies. The peculiarity of the approach that
is proposed by the authors is the use of multidisciplinary bibliographic databases rather than full-text data-
bases, which are often unavailable due to the high price of subscriptions under Russian conditions. The
advantage of their use is the access to the maximum possible number of article references, which significantly
extends the base for the search for originals while analyzing suspicious scientific publications. The step-by-step
algorithm for addressing a query to the Web of Science and Scopus databases and analysis of the obtained data
can be recommended for implementation into systems of plagiarism detection as an additional component.
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INTRODUCTION

Detection of plagiarism in scientific texts, which is
acquiring increasingly subtle forms in response to the
modern technologies for searching for it, is becoming
an international problem. As the experience with the
detection of plagiarism by copying and pasting shows,
the automated computer analysis of texts provides effi-
cient results. In the recent studies with the application
of the linguistic processing of full texts including mor-
phological, syntactic, and semantic analysis, satisfac-
tory results were obtained even for plagiarism with sig-
nificant rephrasing [1, 2] whose detection was quite
recently considered to be a difficult problem [3]. At
the same time there are still forms of plagiarism that
can hardly be automatically processed. First of all, this
is plagiarism connected with translation of a scientific
publication into another language, as well as plagia-
rism of ideas [3].

The detection of such secondary texts is now possi-
ble only by attracting the experts in some area of
knowledge [4]. Such an approach has some significant
disadvantages; the main one are the impossibility of its
mass use, as well as the high price and time expendi-
tures. Thus, analysis with respect to translated plagia-
rism or plagiarism of ideas is not used to check most

scientific papers, is not performed when checking
reports written in the frameworks of grants and gov-
ernmental programs, and is not involved while check-
ing Ph.D theses for originality. It should be noted that
according to the notes of specialists, Russian editors,
as arule, do not use any system, including the publicly
available [4] ones, to check scientific papers, while a
relatively regular check is made only for thesis works
[5]. Under such conditions dishonest scientists feel
safe and often refuse independent and state-financed
work in favor of less labor-intensive translation of
another person’s publications.

The difficulties of the detection of such a type of
plagiarism also lead to aggravation of the problem of
self-plagiarism, where authors often translate their
own previously published Russian-language works
into foreign languages. This problem is less discussed
[6], although it contradicts publication-ethics stan-
dards no less [7]. As well, in the case of self-plagiarism
judicial norms are violated related with copyrights, as
authors do not give a reference to the journal that pre-
viously published the scientific material, which in
most cases contradicts the author’s contract provi-
sions [6]. It should be mentioned that self-plagiarism

236



ON THE DEVELOPMENT OF A PLAGIARISM DETECTION MODEL

I\‘ Beginning

Obtaining the paper list
of references L
of the studied publication

¥

For each publication L;
obtaining the list
of publications N; citing L;
from the bibliographic
database

¥

Combining the lists of
publications N, grouped by
identifiers with calculation
of the number of matches

v

Selection of the publication
S with a large number of
matches of the sources in

the paper list of references
with the cited publication

¥
Query in the bibliographic
database of the list of
references L g of the
publication .S, detection
of the order of citation
of matching sources

¥

Comparison of the citation
order in the list of references
L of the studied publication

and in the list of references

L of the potential source

End

N

Fig. 1. A schematic block diagram of the algorithm for
queries to the bibliographic database.

is widespread not only in Russia; the problem is of an
international character [8].

It is notable that plagiarism and self-plagiarism are
most widespread in countries with an insufficiently
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balanced system for the evaluation of the results of sci-
entific activities. In particular, significant volumes of
plagiarism and an increase of the translation services
of previously published works occur in China [8],
where the career growth of scientists and financing of
their scientific projects mainly depend on their num-
ber of scientific publications. Recently, a similar situ-
ation has also been observed in both Russia and in the
countries of the Commonwealth of Independent
States. Specialists have already noted this fact [6, 9—
11]. A separate problem is plagiarism in the works of
students and postgraduates, which is often connected
with insufficient information literacy, particularly with
a lack of knowledge of the citation standards [5, 12].

PLAGIARISM-DETECTION METHODS

In this paper, which continues the research of the
authors on this topic [13], proven technology for the
analysis of suspicious publications is proposed based
on a search for possible original sources in multitopic
bibliographic databases (DBs) using the citation-anal-
ysis method. The basis for proving a high degree of
similarity of publication contents is the identical or
very similar lists of references of compared papers,
especially in the cases where in the later text the
sequence of the original source references is kept.
Thus, only the lists of the cited literature and their
sequence are analyzed, which allows one to avoid
using the publication texts themselves and as a result to
avoid the as-yet unsolved problem of the collation of
texts in different languages (the case of translated pla-
giarism) or completely rewritten texts in one language
(the plagiarism of ideas).

When collating the text of a suspicious publication
with an original source four variants depending on the
citation style are possible:

(1) The bibliographic list in both the original and
secondary texts is arranged in the citation order;

(2) The bibliographic list both in the original and
secondary texts is arranged in alphabetical order;

(3) The bibliographic list in the original text is
arranged in the citation order, while in the secondary
text it is in alphabetical order;

(4) The bibliographic list in the original text is
arranged in the alphabetical order, while in the sec-
ondary text it is in the citation order.

The access to a significant number of full texts, that
is, the original sources on whose basis a suspicious
publication could be created, certainly permits one to
perform the most accurate comparison of the list of
references of a suspicious publication with the lists of
references of all of the other publications in the data-
base to which access is available. A group of foreign
researchers under the supervision of B. Gipp first pro-
posed this method and evaluated it based on some
examples [14—17]. This group of researchers created a
prototype of a program for the detection of translated
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plagiarism (http://www.citeplag.org), which provides
the ability to perform automatic comparison of two
texts without using a full-text database; thus, it permits
one to confirm or dispute that plagiarism occurred,
but does not permit one to carry out a search of the
original itself.

The authors have already noted [13] that the
method proposed by their foreign colleagues is not
entirely applicable to Russian realities, due to several
factors, among which the main ones are as follows:

* in Russian organizations there is often no access
to full-text databases, although it should be mentioned
that recently the situation has changed, which is due to
the increasing popularity of the open-access model.
As well, recently in Russia the requirement that
defenders of a thesis make the thesis text available to
the public has been established by law;

* the absence of a common global full-text data-
base and division of such databases by editors or top-
ics;

* the impossibility of performing automatic simul-
taneous searches for several databases (simultaneous
searching is possible only for certain databases that are
available in an organization).

As a consequence, addressing the multidisciplinary
databases is more logical, such as Web of Science,
Scopus, or the Russian Science Citation Index (RSCI)
with the ability to carry out searches on tens of mil-
lions of paper references (in the case of the Web of Sci-
ence their number has already exceeded one billion).
In the framework of the programs of the Russian
Foundation for Basic Research and Ministry of Edu-
cation and Science of the Russian Federation, access
to these bibliographic databases is available for most
national universities and scientific organizations.
Their use, unlike that for full-text databases, signifi-
cantly extends the fact base for analysis and provides
automatic generation of a query to a database accord-
ing to the sources cited in a suspicious text. The disad-
vantages of the use of the bibliographic databases
include the impossibility of using the sequence of ref-
erences in the original if they are given in alphabetical
order; in this case access to the full text is required.

Since the time when the authors’ first research
demonstrated the possibility in principle to use this
method, they have developed an algorithm for queries
to bibliographic databases and an algorithm for further
analysis of the results.

The proposed algorithm basically consists of the
following steps (Fig. 1):

(1) for each cited source of the list of references of
the suspicious publication a query is formed to the bib-
liographic database for the purpose of extracting the
list of publications that also cited this source;

(2) the lists obtained for each cited source are com-
bined and the number of matches is calculated. Thus,
a list of publications is obtained that cite the same
sources as the suspicious paper, specifying the number
of matching sources. The list of publications ranked by
the decrease of the number of matching sources is the
subject of further analysis for plagiarism. Depending
on the circumstances, this list can be reduced by sepa-
ration using an absolute (for example, the number of
matching sources is more than four) or relative (for
example, the number of matching sources is more
than 50% of the total list of references of the studied
paper) boundary;

(3) if the list of references in the studied work is
arranged in the citation order, an additional query to
the bibliographic database is formed to obtain the list
of references of the potential source of plagiarism. If
this list is also arranged in the citation order, an anal-
ysis by matching the citation order is performed.

Any database that supports the ability to review the
list of works cited the publication can be used as a bib-
liographic database. Two approaches are possible for
extraction of the list of publications that cite the same
source as the studied work. The first approach uses the
ability to form a query by the lists of papers (Cited Ref-
erence Search) that are available in Scopus and Web of
Science databases. The second approach assumes the
search for the source in the database with further
extraction of the list of publications cited in this
source. This mode can also be used while working with
the RSCI DB. The advantage of the first approach is
the ability to find the lists of citing publications for the
sources not indexed in the database; the second
approach permits one to reduce errors while finding
the source in database.

Scopus presents a program interface (API) that is
sufficient for complete automation of the performance
of the algorithm proposed by the authors. The query
for the list of publications citing the specified source is
performed by means of Scopus Search API. The query
can be made using such metadata of the source as the
authors, title, year of publication, name of the journal
or collection, or number of the first page. Depending
on the type of source and the availability of the meta-
data the authors use the first author, title, year of pub-
lication and number of the first page, which permits
one to almost exclude false responses. In this case the
query is as follows:

REF(REFAUTH(/r) AND REFTITLE(#) AND REFPAGEFIRST(fp) AND REFPUBYEAR IS y),

where [n is the surname of the first authors, ¢ is the
title, fp is the number of the first page, and y is the year
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Identifiers of the publications (UT)
in the Web of Science citing
the same sources
as the suspicious paper

The sequence number
of the cited publication
in the list of references
of the suspicious paper

Publication with matching of only
one cited source were not considered

Identifiers of the publications citing
two or more sources from the list
of references of the suspicious
publication were combined

72783300004 43
72848500067 44
72947100003 37
73082400040 44
73090100127 37
73225800046 61
73262000005 34
73262000005 36
73262000005 34 36
74160500021 14 16
88670100008 43 12 19

Fig. 2. The stages of processing of the paper lists of references where the same sources are cited as in a suspicious publication.

Identifiers
of the publications
in the Web of Science
citing the same
sources as
the suspicious paper

278518900002 38 45 46 47 48 49 50 sl

Sequence number of the cited publication in the list of references of the suspicious paper

52 53 54 55 56 57 58 59 60 61 62 63

Fig. 3. The identifier of the publication in Web of Science with the largest number of sources (20) also present in the list of refer-

ences of the analyzed suspicious publication.

The query of the list of references at the third step
of the algorithm is made using Scopus Abstract
Retrieval API via one of the identifiers of the potential
source of plagiarism: Scopus ID, EID (Electronic
Identifier), or DOI.

It should be noted that public access to the service
of searching for potential sources of plagiarism by this
algorithm using Scopus API will violate the policy of
use of the program interfaces of the copyright holder
and requires a special agreement.

Web of Science API does not provide possibility to
solve this problem. In RSCI the API is not currently
available. In this respect automation of the algorithm
proposed by the authors while using these databases is
limited in general to the generation of query lines, and
in the Web of Science, to processing according to lists
uploaded to the text format. A high degree of automa-
tion can be achieved by interaction with the web inter-
faces of these databases with simulation of the user’s
activity, but without a special agreement with the
copyright holders this will violate the policy of use.

The results of searching for a possible original
source for a suspicious publication using the Web of
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Science database are schematically demonstrated in
Figs. 2 and 3.

A positive result of the search performed in Web of
Science permitted the detection of a publication with
20 cited sources in the bibliographic database cited
actually in the same sequence by the author of the sus-
picious publication is shown in Fig. 3.

A back query using the identifier in the Web of Sci-
ence easily permits detection of the source that is nec-
essary for further expert analysis and, if access to the
full text is available, allows one to make a linguistic
comparison of the two publications.

As is clear from Fig. 3, the analyzed suspicious arti-
cle includes only one third of the references in com-
mon with the other source, while two thirds of it was
apparently written by the authors. At the same time,
the total sequence of the references in the suspicious
part of the paper indicates that text fragments of the
two publications with common references will be also
similar with a high degree of probability.
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CONCLUSIONS

The plagiarism-detection model based on collation
of lists of references in the analyzed publications and
their sequences was shown to be efficient, while even
its partial automation can be efficiently applied to
detect cases of text plagiarism. The algorithms
included in the model can be directly applied in the
computer programs for searching original texts and
visualization of the results, which is performed by our
group. The development and industrial use of such a
system would permit, in the opinion of the authors, a
significant reduction in the volumes of translated pla-
giarism and plagiarism of ideas, and, as a conse-
quence, contribute to the growth of original national
scientific results. While using the ability to create
search queries based on the lists of references in the
Russian Science Citation Index the fact base for
research can be considerably extended to search for
plagiarism in the national scientific literature.

The results of the research were discussed at the
Detection of text plagiarism as a method of develop-
ment of scientific activities section in the framework of
the 23rd International conference Libraries and infor-
mation resources in the modern world of science, cul-
ture, education, and business (June 4-—12, 2016,
Sudak).
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