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ABSTRACT

The objective of this research is to justify new scientometric parameters suitable for the diagnosis of
the research activities productivity and sustainable artificial “improvement.” It is known that it is
generally accepted scientometric indicators that reflect the productivity of research activities of
scientists and organizations (team) are the Hirsch index (h-index) and g-index; both indices
calculated on the basis of statistical method, scree. However, scientometric indicators, based on
citation, give artificial “improvement”; no exception of g-index and h-index. The authors propose
modified methods of the indicators calculation based on the application of the mathematical theory
of limits; its application makes possible to limit the role of self-citations and citations by co-authors,
attempts distortion (unfair boosting) scientometric indicators that reflect the productivity of the
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scientist's research activities and the importance of its results to the scientific community. At the
same time, the author's method of assessment of the modified g-index and h-index does not deny
the importance of reasonable (justified) self-citations and citations by co-authors. The practical
significance of research results in the possibility of their use in monitoring systems research
activities of scientific institutions (including higher educational institutions), the theoretical
significance — the possibility of further scientific. To achieve the goal and solve the tasks set, the
following complementary research methods were used: analysis of scientific literature and best
practices in management of research activities in scientific organizations - higher education
institutions (benchmarking); modeling; methods of Set Theory; automated system-cognitive
analysis; methods of qualimetry (theory of latent variables); methods of mathematical statistics
(including the scree plot method), methods of the theory of limits. The empirical stage of the
research was carried out on the basis of higher educational institutions of the Krasnodar Territory. It
is proved that the modified h-index and g-index more adequately reflect the productivity of the
scientist's research activities, the significance of its results for the scientific community.

Keywords: Research activities; results; diagnosis; scientometric indicator; modification; mathematical

theory of limits.
1. INTRODUCTION

Diagnosing the productivity of the scientists'
research activities and the significance of its
results for the scientific community is one of the
most urgent, but at the same time, the most
complex scientometric tasks [1-18]. It is known
that the target of research activity is the
recognition of its results by the scientific
community, and the purpose of using
scientometric parameters is to objectively
evaluate the productivity of research activities of
scientific workers and the significance of its
results for the scientific community. The Hirsch
index and other scientometric indicators
(including the g-index), based on citation, gained
popularity due to their objectivity and humanistic
potential. Unlike such an index as the average
number of citations for a publication, the Hirsch
index (h-index), based on the scree plot method
(a popular method of mathematical statistics),
does not “forbid" a scientist to publish new
scientific works (ie publications, not receiving
guotations, will not reduce the complex
scientometric indicator). But the diagnosis of the
productivity of research activity based on the
analysis of citation has a number of dangers, one
of which is related to the possibility of artificial

"improvement” of scientometric indicators,
including the h-index and the g-index.
Goodhart's Law is known: if any indicator

becomes an end in itself, then it ceases to be a
good indicator [1-3,8,9,11]. Scientometrics is a
kind of measurement in social systems [8,11-17],
and the most important factor of their
(sociological measurements) systematic errors is
the desire to "artificially" improve "the monitoring
indicators” at any cost’; do not constitute

exceptions and scientometric parameters. As
modern experts rightly point out, Hirschmania
has become one of the social disasters of the
new century [1,7,11].

At present, not only in Russia, but also in the
whole world, the number of fraudulent schemes
of artificial improvement of scientometric
indicators, especially the Hirsch index [1-3,7-
9,11], is growing. This leads to a distortion of the
evaluation (measurement) of parameters such as
the productivity of the research activity of a
scientist and the significance of its results for a
broad scientific community. Of course, in order to
combat this social disaster, it is necessary to use
various methods and means in a complex
manner. But it is obvious that one of them must
necessarily be the use of adequate scientometric
indicators that reflect the true, and not fictitious,
productivity of the research activity of a scientific
worker and the significance of its results for the
scientific community.

Thus, sciencemetry as a branch of science
("science of science"), and the practice of
managing research activities in scientific
institutions  (including in higher educational
institutions) are badly in need of objective
indicators of the productivity of research activities
that can not be (or are very difficult to yield)
artificial "improvement.” The problem of research
is the question, what are the objective criteria for
the productivity of research activities of scientific
workers and the significance of its results for the
scientific community, which can not be artificially
"improved" (or very weakly amenable to it)? The
aim of the study is to justify the new
scientometric parameters suitable for diagnosing
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the productivity of research activities and
resistant to artificial "improvement”. The object
of this study is the scientific research activity of
scientists, the subject of research is the
productivity of research activity and the
significance of its results for the scientific
community. The achievement of this goal was
related to the solution of the following research
tasks:

1. Develop a model for calculating modified
scientometric indicators that adequately
reflect the productivity (effectiveness) of
the scientist's research activity and
resistant (resistant) to artificial
improvement technologies.

2. To substantiate the possibility of using
author's indicators to monitor research
activities of scientists, to evaluate their
(indicators) information and validity.

The solution of the above problem, the
achievement of the goal and the solution of
subordinate tasks are relevant in connection with
the growing role of research activity in the
modern world (information society) and the need
to maintain the idea of higher education
institutions as centers of science (the well-known
idea of A. Humboldt). One can not ignore the fact
that international and national methodologies for
higher educational evaluating are dominated by
research and its productivity (the Shanghai
methodology for evaluating the rating of
universities, the Russian method for assessing
the effectiveness of universities, etc.). For
example, in Russia an annual monitoring of the
effectiveness of higher education institutions has
been introduced, and the vast majority of
monitoring indicators reflect various aspects of
research activities and its results. For the authors
of the article it is obvious that the problem of an
adequate evaluation of the productivity of
research activities, as well as the significance of
its results for the scientific community, should be
considered in the context of problems of a higher
order - the problem of competitiveness of
scientific and pedagogical workers and the
effectiveness of the educational environment
[1-18].

2. ANALYSIS OF THE  SCIENTIFIC
PROBLEMS ELEBORATION

Analysis of the development of the scientific
problem. It is known that the Hirsch index of a
scientific worker is h, if at least h scientific worker
publications have received no less than h

citations (references) each. A distinction is made
between the Hirsch index and self-citation, and
without taking into account self-citations
[1,2,7,11-17]; of course, the last parameter more
adequately reflects the productivity of the
research activity of the scientist.

In addition to the obvious advantages, the Hirsch
index has a number of shortcomings. The first
disadvantage is the impossibility of taking into
account the "superfluous" quality of publications
(if the quality of publication is judged by its
citation). For example, the Hirsch index of the
scientific worker "A" is 8, but the total number of
references (citations) to his 8 most quoted
publications is not 64 but 180; The same Hirsch
index of the scientific worker "B", but the total
number of references to his 8 most quoted
publications is 74 (that is, close to the lowest
possible value for a given Hirsch index). The
second disadvantage (inherent in many
scientometric indicators, based on quoting) is
the possibility of artificial manipulation, i.e.
"Improvement"”, due to unreasonable citations of
"lagging" publications. The third defect of the
Hirsch index is its fundamental limitation in the
number of publications of the scientific worker. A
paradoxical situation develops: an employee who
has five publications recognized by a broad
scientific community (having one hundred quotes
for each) is less productive than a scientist, who
has ten publications with ten citations each (ie
having publications of "medium" arms")!

Note that even such an indicator as the Hirsch
index without self-citations is also amenable to
artificial improvement, for example, by "agreeing"
with co-authors or colleagues about citing
publications. But the sense of scientometric
indicators is an assessment of the significance of
a scientific worker's publications for a broad,
rather narrow, scientific community.

The authors of this article (in [11]) have
previously proposed a method for combating the

h

2H,
first disadvantage: thlT, where h is the
Hirsch index of the scientist, Hj is the number of
citations for the j-th publication that determines
the Hirsch index. In addition, the first (from the
authors indicated) deficiency of the Hirsch index
"smoothes" and the g-index, estimated as
follows: it is equal to g, if no less than g scientific
publications, the total number of references is not
less than g2.
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Combating the second drawback is a much more
complicated problem. Note that the g-index is as
easy to manipulate as the h-index (it is possible
to manipulate the fj-index). Another disadvantage
of the g-index is that it can be determined by
publications that have not received any
recognition from the scientific community. For
example, a researcher has publications whose
citation is 23, 17, 11, 9, 5, 0, 0, 0, O, O,
respectively. It is obvious that the g-index of such
a researcher is 8 (Hirsch index is only 5),
although the sixth, seventh and eighth
publications have zero citation. The selection of
the Hirsch index without taking into account self-
citations also does not solve the problem,
because A preliminary agreement with co-
authors on the unreasonable citing of "lagging"
publications is possible.

It is known that with the social disasters
associated with the absolutization of the
"selected" indicators (applied to scientometric -
the Hirsch index), three mutually complementary
ways of struggle are possible. The first way is
the multiparameterization of diagnostics, and
consequently, the monitoring of the research
activity of scientists and staff. The second way is
strict social control; as applied to research
activities - monitoring compliance with the
publication ethics (for example, limiting the
number of self-citations and citations of the same
authors within the same article). The third way is
the formation of adequate monitoring indicators
that are not amenable (or difficult to achieve) to
artificial "improvement”; the fourth way is the
optimal combination of the first three.

Certainly, when assessing the recognition
(relevance) of the results of research activities of
a scientific worker, it is possible to apply such
indicator as the Herfindahl index (it is currently
used for scientific journals), to assess the degree
of uneven citation of a scientific worker by the
social environment. The Herfindahl Index is a
"harmful" indicator, i.e. an increase in its
numerical value reflects a worsening of the
situation. It is obvious that if the analyzed
(diagnosed) researcher is quoted by a very
limited circle of persons, then he will have a high
Herfindahl index. But the authors of this article
are sure that the low Herfindahl index does not
mean a high level of recognition of publications
(research results) of a scientist, since The low
value of the Herfendahl index can be combined
with a low number of citations for the works of a
scientist (especially, the low index of Hirsch). In
addition, the Herfindahl index has a limiting

value, and the number of unreasonable citations
is not; on the basis of the mathematical theory of
limits, it is not difficult to prove that,

Coo

where C is the number of citations on the works
of a scientific worker, G is the Herfindahl index
(by quoting authors). Consequently, the division
of the citation of scientific publications into the
Herfindahl index is not an effective way to
combat the artificial  "improvement"  of
scientometric indicators.

Thus, the analysis of traditional scientometric
parameters showed the presence of two serious
drawbacks. The first disadvantage is the
possibility of artificial "improvement.” The second
drawback is "binding" to the number of
publications.  Another  drawback is the
impossibility of determining the degree of
integrity (systematic) research activities of the
scientist and its results, but this is beyond the
scope of this problem (evaluation of the
productivity of research activities and the true
significance of its results for the scientific
community). On the basis of the foregoing, the
authors conclude that it is necessary to identify
and justify new objective criteria for the
productivity of research activities of scientists
who are resistant to artificial "improvement".

3. METHODOLOGY AND
ORGANIZATION

RESEARCH

Methodology and organization of research. To
achieve the goal and solve the tasks set, the
following complementary research methods were
used: analysis of scientific literature and best
practices in management of research activities in
scientific  organizations - higher education
institutions (benchmarking); cognitive, structural-
functional and mathematical modeling; methods
of graph theory, sets and relations; automated
system-cognitive analysis; methods of qualimetry
(theory of latent variables); methods of
mathematical statistics (including the method of
rocky scree), methods of the theory of limits.

It is necessary to emphasize the role of
mathematical methods in our study, first of all -
the scree plot method and the method of the
theory of limits. The significance of research
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results of a scientist or a team is considered as
an integral indicator (latent variable), for which it
is possible to select particular criteria (indicator
variables). Methods “Set Theory” will make it
possible to create cognitive models of the
research activity of scientists, their impact on the
scientific community (scientific megalecond) in
general. The most popular in our study were the
methods of the theory of limits, used to calculate
the author's index of the citation of the scientific
publication; The methodology for calculating
such an index allows to stop attempts to
artificially "improve" the quality of publications by
unjustified self-citing and quoting by co-authors.
The scree plot method (one of the statistical
methods) allows estimating the modified g-index
and the h-index. The application of methods of
qualimetry (the theory of latent variables)
consisted in the allocation of several indicators
(rather than one) reflecting the productivity of the
research activity of the scientific worker.

Methodological bases of the research: a
systematic approach (considers research activity
as a complex system process and an integral
part of the functioning of higher education
institutions), a metasystem approach (considers
a set of quotations for scientific publications as a
system that includes relatively autonomous
components), probabilistic-statistical (considers
the recognition of research results activity of a
scientific worker as a stochastic process) and a
qualimetric approach (proclaims the necessity of
multicriteria diagnostics of the productivity of
research activities of a scientific worker).

Due to the use of the national science-metric
system (the Russian index of scientific citation,
the technological platform - web site
eLIBRARY.ru), primary actual data on the
publication activity of scientific and pedagogical
workers of higher educational institutions of the
Krasnodar Territory (n = 420) were obtained. In
the course of the research, the publication
activity of scientific and pedagogical workers of
the following higher educational institutions was
analyzed: the Kuban State University, the Kuban
State Technological University, the Kuban State
Agrarian University, the Kuban State Medical
University and the Kuban State University of
Physical Culture, Sports and Tourism. The
primary information that can be obtained in the
public domain about researchers in Russian
Science Citation Index (RSCI): a list of
publications, a list of citations (references) for
each publication, indicating the name and
authors of citing publications, the place of their

work, the date of publication of the citing
publication. In other words, the primary
information contained in the public domain is
sufficient for the empirical stage of the study.
The automated system-cognitive analysis made
it possible to reveal the validity and differentiating
power of the authors' performance indicators of
the scientists' research activity (modified h-index
and g-index).

4. THE STUDY RESULTS

From the point of view of the authors, the
modified Hirsch index, which is calculated as
follows, is objective and not subject to an artificial
"improvement" in the criterion of the productivity
of research activity: it is equal to C, if not less
than C publications of the scientist have a
citation index no less than C each. The authors
of this article propose the following model for
calculating the citation index of a specific
publication of a particular scientific worker:

N g
C=n+>075"+>05" .
j=1 j=1
number of "truly external" citations for the
publication, n; is the number of self-quotations
for publication by any member of the team of
authors, n, is the number of citations for
publication by any of the co-authors (according to
the science-based database) of any member of
the author's collective. On the basis of the
theorem on the sum of an infinitely decreasing
geometric progression, it is not difficult to prove
that the limiting values of the second and third
terms are 4 and 2, respectively. The traditional
model for estimating the publication's quotability

I —
C =n+n+n,

Here: n, is the

is the following: In other
words, the traditional model of citation publication
assessment does not limit the role of self-
citations and citations by co-authors, which leads
to a distortion of the measurement of the
significance of the scientific worker's publications
for the scientific community.

The suggested publication publication index
limiting the role of self-citations and citations by
co-authors was formed on the basis of the
author's approach (described in [9]), according to
which  complex monitoring indicators are
calculated on the basis of the theory of limits, in
order to deprive the sense of an infinite increase
in input monitoring information that can be
increased Atrtificially (it is artificially possible to
increase the number of self-quotations and
citations by co-authors). At the same time, the
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evaluation of the modified Hirsch index does not
"nullify” the role of well-founded self-citations and
citations by co-authors.

Unlike the modified Hirsch index, the "hard"
Hirsch index looks like this: it is equal to n, if at
least n publications of the scientist have received
no less than n "truly external quotations" each.

As can be seen, the above scientometric
indicators (modified and "hard" Hirsch indices)
are difficult enough to ‘“improve" through
fraudulent schemes. It should also be
remembered that the target of research activity is
the recognition of its results (i.e. publications) by
the scientific community, and the authors' self-
citation and quoting by co-authors reflect the
recognition (although not always deserved) of
publications by a scientific worker from the
narrow (rather than broad) Social environment.

The social responsibility of a scientist is a
problem that is relevant at all times [1-18].
Therefore, the authors also propose such
indicators of the research worker's productivity
as a number of publications (a scientific worker)
of high and high quality. A high-quality
publication will be considered if its citation index
(in accordance with the author's methodology) is
not lower than 8, a publication of the highest
quality - if the citation index is not lower than 10.
The suggested threshold values (minimum
gradation values) are explained by the authors
that the publication of high quality needs for, at
least three years to get a true external quotes,
the highest quality - at least for five years.
Evaluation of the above indicators allows to
answer the question: does the research worker
have the "core" of the best publications, highly
recognized by the scientific community? This is
the social responsibility of the scientific worker to
the scientific community in order not to "inflate"
the number of low quality publications, but to
strive for high-quality research results recognized
by the scientific community.

The question arises: is it advisable to apply the
same indicator to a scientist as to scientific
journals-the half-life of his articles (the median
age of the cited articles in the current year)?
From the point of view of the authors, it is
inexpedient, since such an indicator can also be
manipulated, unreasonably quoting  "old"
publications.

The fourth indicator is the modified g-index.
Imagine the algorithm for its calculation. The

publications of the researcher being diagnosed
are sorted in descending order of the author's
citation index C. Then we exclude from the list
publications that are not cited except for self-
citations (ie we leave in the list publications that
have either truly external citations or quotations
from the co-authors of the diagnosed scientific
worker, but not co-authors of this publication).
This action is explained by the authors of this
article in that self-citations do not mean the
publication of a diagnosed worker for the
scientific community, but only continuity in his
research activity. The modified g-index is equal
to G if at least G publications (in the truncated

2
list) have a cumulative index of not less than G" .

G
The total citation index G’ = ZCi , where Ci is
i=1
the citation (according to the methodology of the
authors of this article) of the i-th publication.

Here is an example. Suppose 27 publications of
a hypothetical research worker are characterized
by a certain citation (Table 1). There is a
notation: NS - does not matter. It is obvious that
the modified g-index can not determine
publications No. 2, 3, 4, 8, 13, 16, 19, 21, 26, 27,
i.e. 10 of 27. The modified Hirsch index of this
employee is 7 (if you sort 17 publications, then
the seventh has a citation index of 7.83), and the
modified g-index is 8, so the citations of the first
eight publications (sorted in descending order of
citation) are 71, 53, and the citation humber of
the first nine publications is less than 81. In
addition, this employee has 3 publications of high
quality and one publication of the highest quality
(citation index 11.6). It is obvious that the "hard"
Hirsch index of such a researcher is 3, the
traditional Hirsch index, with self-citations taken
into account, is 17, without taking into account
self-citations is equal to 10.

The above procedure can be implemented by a
more rational sequence of actions. Initially, from
the general list of scientific publications excludes
works that have no citations (except for self-
citations), and then, for the remaining
publications, citation indexes are calculated, and
subsequently sorted in descending order and the
modified g-index is determined.

Any measurement, including a sociological one,
is characterized by sinfulness [13-15]. In addition
to unsubstantiated citations, there are also
possible errors factors (scientometric
measurements) of oppositely directed influence,
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first of all - the unidentified nature of the
publications cited by the scientometric system.
The main reason is the incorrectness of
registration of official links; at the same time, if
you specify the international DOl number, the
guoted publication will be identified (recognized)
by the science-metric system, no matter how
inaccurately it is indicated [16,17].

Table 1. Quoting publications of a
hypothetical scientific worker

Ne nq ns N3 C

1. 2 4 10 6,73
2. 0 0 25 H3
3. 0 0 32 H3
4. 0 0 11 H3
5. 1 6 15 6,28
6. 3 8 11 8,6
7. 1 4 4 5,6
8. 0 0 17 H3
9. 1 6 15 6,28
10. 3 8 11 8,6
11. 1 4 4 5,6
12. 5 8 12 11,6
13. 0 0 23 H3
14. 2 11 14 7,83
15. 1 12 18 6,87
16. 0 0 22 H3
17. 2 11 14 7,83
18. 1 12 18 6,87
19. 0 0 14 H3
20. 5 8 12 11,6
21. 0 0 12 H3
22. 1 6 8 6,28
23. 0 8 14 5,6
24. 2 8 17 8,6
25. 0 10 15 5,77
26. 0 0 7 H3
27. 0 0 9 H3

The analysis of the teachers publication activity

Krasnodar Territory is showed the existence of a
weak connection between the traditional,
authorial and “hard" Hirsch indices. The
surveyed scientific employee and pedagogical
workers are such that their Hirsch indices (taking
into account self-citations) range from 5 to 33;
The correlation galaxy between the author's and
traditional parameters (the set of correlation
coefficients) is reflected in Table 2. Designations:
P1 is the Hirsch index of the scientist with self-
citations taken into account, P2 is the Hirsch
index without self-citations, P3 is the traditional
g-index, P4 is the modified g-index , P5 - the total
number publications of high and high quality in a
scientific worker, P6 - the modified Hirsch index,
P7 - the "hard" Hirsch index.

From the analysis of the correlation galaxy it
follows unequivocally that the relationship
between the traditional and author's (modified
and "hard") Hirsch indices is very weak. This is
due to the fact that among the scientists
surveyed, the leading factors affecting the
complex indicator (the traditional Hirsch index)
are self-citation and quoting by co-authors, i.e.
the nearest social environment. In other words,
the modified and "hard" Hirsch indices are
completely different than the traditional ones.
The strongest is the relationship between the
traditional Hirsch indices (with and without self-
citations), as well as between the "hard" Hirsch
index and the total number of high and high-
quality publications from the research worker.
The authors attribute the high importance of
citations to the co-authors of scientific workers
(often co-authors cite each other's publications),
the second fact is that highly qualified scientists
capable of attaining high values of the "hard"
Hirsch index are capable of publishing a
significant number of high-quality publications
recognized by a wide scientific community (and
not only the nearest social environment, ie co-

in  higher educational institutions of the authors).
Table 2. Correlation range of scientometric indicators

Ne P1 P2 P3 P4 P5 P6 P7
P1 - 0,72 0,68 0,62 0,53 0,45 0,24
P2 - - 0,64 0,69 0,40 0,47 0,42
P3 - - - 0,62 0,37 0,41 0,20
P4 - - - - 0,67 0,44 0,48
P5 - - - - - 0,58 0,78
P6 - - - - - - 0,65
P7 - - - - - - -
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Table 3. The share of scientists with given ranges of values scientometric indicators

Indicator no. Range of Indicator Values
[5; 9] [9; 13] [13; 17] [17; 21] [21; 25] [25; 29] [29; 33]
P1 32,6 23,5 21 10,3 6,7 4 1,9
P6 53 30 11 4,7 0,95 0 0
P7 49 26 9,7 3,3 0 0 0
The application of the theory of limits in professional growth and samples of research

evaluating the productivity of research activities
of scientific workers makes it possible to assess
the significance of its results for the scientific
community with a lesser degree of distortion. The
share (in percents) of scientific and pedagogical
workers with these or those values of three
indicators showed in Table 2 - the Hirsch index,
taking into account self-citations, the "hard" and
the modified Hirsch index. The fact that the total
share of scientific workers with a "harsh" Hirsch
index is less than 100% is due to the fact that it is
below 5 for a number of scientists; the same is
true for the modified Hirsch index.

There is also a legitimate question: is the sample
of scientific and pedagogical employees of higher
educational institutions representative (remind
that it is "only" about 420 teachers of universities
in the Krasnodar Territory)? From the point of
view of the authors of this article, the range of the
"support” science-metric indicator is wide - the
Hirsch index, taking into account self-citations.
In other words, the data obtained is sufficient to
conclude that it is necessary to apply the
mathematical theory of limits to assess the
productivity of scientific workers.

Discussing the results of this study, we note that
the authors solved this metrological
(scientometric) problem, as an assessment of the
true (and not fictitious) productivity of the
scientists' research activities and the significance
of its results for the scientific community.

Within the framework of the article, the authors
also consider it advisable to put forward practical
recommendations, the use of which will increase
the effectiveness of research activities of
scientists (including teachers of higher education
institutions). First, it is necessary to create
information portals (on the basis of scientific
organizations' websites), in which public
information on top-quality publications (as well as
the publications themselves in pdf format, as a
sample!), as well as information on the most
productive (qualified) scientific workers. The
expediency of creating such portals is in
providing scientific workers with target points of

results. In addition, the availability of internal
information resources will allow scientific and
pedagogical staff of universities to use the results
of research activities of their colleagues in the
content of training. Secondly, the variable part of
the salary of a scientific worker (including the
teacher of a higher educational institution), taking
into account the value of "human capital”, should
be proportional to the value

m

r= D (1+ fj(hj ))

Here: m is the number of different scientometric
systems in which the scientist has a nonzero
Hirsch index, hj is his modified Hirsch index in
the j-th science-metric system, f is the step
function (is affiliated to the scientometric system).
For example, Web of Science and Scopus are
not the only Nauometric systems. When
determining step functions, it must be keep in
mind that the degree of difficulty in achieving the
same Hirsch index in different scientometric
systems may be different (sometimes
incommensurable) degree of difficulty. For
example, to achieve even a Hirsch index of 1 in
the science-based system of the Web of Science
is much more difficult than 10 in the national
science-metric system. It is obvious that the
probability of artificial achievement of the
nonzero Hirsch index (especially, modified) in a
large number of scientometric systems is
extremely small.

5. CONCLUSION

The modified h-index and g-index are
scientometric criteria, on the basis of which it is
possible to identify really highly effective (and,
consequently, highly qualified) researchers.
These indicators, which are extremely difficult to
artificially improve, are equally applicable to both
individual scientists and research teams. It is
hardly possible to artificially increase the number
of "truly external" quotations for a large number
of scientific publications. The indicators proposed
by the authors reflect the scientists's social
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activity, i.e. their influence on the scientific
community (and, consequently, their integration
into the scientific megacenter).

The authors of this article realize that indicators
based on citations can not reflect all aspects of
the research worker's productivity and the
significance of its results. Suffice it to say that no
indicators based on citations do not reflect the
methodological or practical significance of the
research activities results; under methodical
significance, the authors understand the use of
research results in the content of training [12].
Nevertheless, indicators based on citations are
relevant for several decades already; Hirsch
index (h-index) received special recognition.
However, "life does not stand still," therefore, it is
necessary to justify adequate scientometric
indicators that are weakly amenable to artificial
"improvement," therefore, allowing to estimate
the true (and not fictitious) productivity of
research activities of scientists.

Analysis and generalization of research results of
the study made it possible to draw conclusions:

1. The need to identify new scientometric
indicators that adequately reflect the research
activities productivity of researchers and resistant
(resistant) to manipulation is due to the urgency
of combating the artificial "improvement" of
scientometric indicators, the growing research
activity role in the modern world and universities
as science centers.

2. The calculation of author's science-metric
indicators - the modified g-index and the h-index
- is based on the consistent application of the
limits theory and the method of rocky scree. The
difference between the author's estimating
method the h-index and the g-index from the
traditional (well-known) is that the citation of each
publication is calculated on the basis of the limits
theory, with the aim of limiting the self-citations
and links role by co-authors. At the same time,
the author's methodology for calculating the
publication's citation does not nullify the role of
justified (justified) self-citing and quoting by co-
authors.

3. Actual data analysis on the research activities
results of teachers in higher educational
institutions of the Krasnodar Territory revealed a
low level of correlation between the modified
Hirsch index and the traditional index, which
indicates the following: the traditional Hirsch
index (even without self-citations) does not

adequately reflect the research activities
productivity of the scientist, the scientific
community's results.

The authors' team prospects study is the creation
of models and criteria for assessing the integrity
of the scientific worker's research activities (the
systemic nature of its results).
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