Buxonano ananiz npunuunis
SMM (Social Media Marketing)
Ha npudammuicmv 0AL NPOCYEAHHA
Hayxoe020 konmenmy. Ilodydosana
MOOeNb HCUMMEBD20 UUKIY NYOJLi-
Kayiil Ha ocHosi Kanutoea Mapxkosea.
Hocnioxceno ocobausocmi 3acmo-
cysanns memodonoeii SMM 3a
00n0M02010 po3pobaenoi mapxie-
cokoi modeai. Iloxazano, wo cynpo-
610 aemopamu nyonixauiu 6 coui-
aANbHUX Mepexncax CmMeopoe Yymosu
015 YCNimHo20 UUMY6anus

Kntouosi cnosa: SMM, nayxo-
Mempis, couianvii mepedci, 0i0xncu-
manizayisa, uu@poeuil Konmenm,
ResearchGate, DOI

Bouinoanen ananuz npunyunos
SMM (Social Media Marketing) na
npumMeHuMocms 011 NPOOSUINCEHUS
Hayunozo xonmenma. Ilocmpoena
MOOeNb HCUSHEHHO020 YUKAA NYyOaU-
Kauuii na ocnoee uenu Maprosa.
Hccneodosanwt ocobennocmu npume-
Henus memoooaozuu SMM ¢ nomo-
Wbto, pazpabomannol mMaproecko
Mmodenu. Iloxazano, umo conpoeo-
Jcoenue asmopamu nyoauKauuii 6
COUUANBHBIX CemAX coz0aem Ycao-
6UsL 0151 YCNEULHO20 UUMUPOBAHUSL

Knroueeswie cnosa: SMM, nayxo-
Mempus, couuanvhvle cemu, OuU0-
acumanuzauus, uuPpoeoi Kow-
menum, ResearchGate, DOI

UDC 005.8: 005.4.1
DOI:10.15587,/1729-4061.2017.108589

COMMUNICATION MANAGEMENT
IN SOCIAL NETWORKS FOR

THE ACTUALIZATION OF
PUBLICATIONS IN THE WORLD
SCIENTIFIC COMMUNITY ON THE
EXAMPLE OF THE NETWORK
RESEARCHGATE

K. Kolesnikova

Doctor of Technical Sciences, Assistant Professor
Department of Information technology in mechanical engineering*
D. Lukianov

PhD, Assistant Professor**

V. GogunsKkii

Doctor of Technical Sciences, Professor

Department of Systems Management Life Safety*
E-mail: vgog@i.ua

V. lakovenko

Postgraduate student

Company "Tobii Technology" AB

Karlsrovigen, 2D, Danderyd, Stockholm, Sweden, 182 53
G. Oborska

PnhD

Advertising agency “Formula uspecha”

Velyka Arnautska str., 76-a, Odessa, Ukraine, 65000

A. Negri

Postgraduate student

«INTERNETSTORES» GmbH

Fritz-Miiller-StraBBe, 106-108, Esslingen am Neckar, Germany, 73730
A. Kolyada

PnhD

GmBH Luxoft UA

Kartamyshevskaya str., 9V, Odessa, Ukraine, 65091

K. Dmitrenko

Engineer
Department of Systems Management Life Safety*
T. Olekh

PhD, Assistant Professor

Department of higher mathematics and simulation systems*
K. Bespanskaya-Paulenka

PhD, Assistant Professor**

*QOdessa National Polytechnic University

Shevchenko ave., 1, Odessa, Ukraine, 65044

**Department of General and Clinical Psychology
Belarusian State University

Nezavisimosti ave., 4, Minsk, Belarus, 220030

1. Introduction

nection with the Internet development. Social networks are

Dissemination of the outcomes of research and scientific
activity has been recently undergoing major changes in con-

emerging and developing. Specialization of social networks
is formed — from the placement of graphical content, such as
in Instagram [1], to the placement of scientific content, such




as in ResearchGate [2]. Moreover, in each of these segments,
there is an increase in competition, as well as “mergers and
acquisitions”. An example of this is the acquisition of Mende-
ley system [3] by the company Elsevier [4], data integration
between SCOPUS and ORCID [5], etc. The world is rapidly
becoming “digitized”.

The relevance of research is driven by the need to pro-
mote scientific ideas in the environment of the world scien-
tific community [6]. In the digital era, methods and tools
for the promotion of digital content proved its effectiveness
in a world of fierce competition. That is why understanding
and ability to use these methods will make it possible to
help overcome the isolation of individual researchers and
research teams through scientific communication, adopted
worldwide [6]. One of such tools is the methodology of SMM
(Social Media Marketing) — marketing with the use of social
networks.

bination of approaches of the SMM methodology (Social
Media Marketing) and the tasks of promotion of scientific
content on the Internet determines scientific novelty of
the present research. In such context, this problem was not
addressed in scientific publications by other scientists. As
a rule, they consider either scientometric indicators [10] or
the problems in content identification to detect texts match
[11]. The use of modern Internet technologies, presented by
software products for the social networks ResearchGate [2],
Mendeley [3], Google Scholar [8], Academia [9], and Publish
or Perish [10], creates conditions for a significant expansion
of the audience of readers of scientific articles. Democratic
social network Internet resources allow overcoming dis-
tances, bring together researchers working in close scientific
directions, remove barriers between a student and an aca-
demician — they are the future for development of scientific
relations in a world scientific community [6].

2. Literature review and problem statement

3. The aim and objectives of the study

The world scientific community recognized the concept
on that one of the main results of scientific activity is the sci-
entific articles, reflecting outcomes of theoretical and exper-
imental research [6]. In this case, it is accepted to estimate
the level of significance of scientific contribution to devel-
opment of theory and practice by using the articles’ citation
indices [7]. Indeed, citation of certain articles by colleagues
in their publications is, as a rule, a positive assessment of the
cited articles [8]. Existence of social networks of scientists
on the World Web creates conditions for wider awareness of
the global community about results of scientific research [9].
World practice of communications of scientists’ community
through scientific publications on the World Web testifies
to the expediency of such systems and information technolo-
gies [10]. After all, it is difficult to deny the obvious fact that
those publications are cited, which are accessible to a wide
circle of readers. That is, for a certain article to be cited, it is
necessary that the article should be read by as large number
of specialists and scientists as possible [6].

The industry of scientific journals publishing in the
form of paper copies currently focuses on the duplication
and presentation of printed publications in the form of
digitized copies. The process of “digitizing” the scientific
content, with the help of social scientific networks, makes it
possible to distribute worldwide many clones of the primary
message. “Publish or Perish” is the name the authors of [10]
gave to their search engine [10]. In translation, it sounds like
a warning. In other words, authors of publications should
promote their scientific content, or else they would lose the
competition of scientific ideas.

Promotion of publications to readers in the Internet
space is connected with active participation of authors when
submitting publications to such information systems as Re-
searchGate [2], Mendeley [3], ORCID [5], Google Scholar
[8], and Academia [9]. Naturally, maintaining libraries of
publications in these systems is rather time-consuming.
However, such an approach is justified — no one but the au-
thor can objectively present scientific findings.

The relevance of the issue of information communi-
cations involves promotion of scientific ideas and timely
exchange of research results [4]. At the same time, journal
publications on the pages of even highly reputable journals
are printed with limited circulation [6]. Therefore, a com-

The goal of present research is to generalize and develop
applied aspects in using the existing social scientific net-
works on the example of the network ResearchGate [2] for
the promotion of scientific publications in scientific environ-
ment. This will expand the audience of readers of scientific
articles and ultimately lead to an increase in the citation
indices of papers.

To accomplish the set goal, the following tasks had to be
solved:

— to design a life-cycle model for scientific publications
based on the Markov chain;

—to reproduce and implement in the domain of social
scientific communications the experience of best practices of
SMM (Social Media Marketing) [12];

—to explore practical aspects in the application of a
SMM methodology employing the designed Markov model.

4. Designing a life-cycle model of a publication

As it is known, the life cycle of publications consists of
the following stages: carrying out research — preparation of
a manuscript — editorial preparation of an article — produc-
tion of a printed (electronic) journal — submitting a journal
to scientometric databases — waiting for a reader [13]. At the
last stage, “an independent life” of a publication begins. The
scientific community gets a chance to get acquainted with
the content of the article.

After an article is published, the authors of a publication
are no longer involved in the process of promotion of an ar-
ticle and cannot actively influence the process of their work
being cited by other authors. That is why we can offer the
main recommendation: articles should be published in pro-
fessional journals where colleagues can get acquainted with
them and appreciate them by citing [13].

To model the phase of an “independent life” of articles,
we will develop a Markov chain, which will make it possible
to represent a random process of citing articles. Let us des-
ignate as S;{i=1, 2,...5} the possible states (relationships) of
readers’ community to scientific publications at this stage:
S1 — Awareless (unawareness); S — Awareness (awareness);
S3 — Attitude (positive attitude); S; — Action (citing); S5 —
Abort (negative attitude).



The specified conditions characterize cohort distribution
of potential readers of an article by the level of assessment of
the article [13]. That is why the given states of the proposed
model 5A’s constitute a complete group of events, in which
one state will definitely be implemented.

Transitions between the states are shown in the marked
graph (Fig. 1). State S5 — Abort (negative attitude) is par-
ticularly positioned in the Markov chain. The system passes
into this state after state S5, to which it is possible to return
after a more detailed study of the publications. At the same
time, negative attitude towards an article does not rule out
the probability of its citation, as shown on the graph by an
arrow of transition from S5 to S4. In addition, transition from
state S5 to Sy is possible, due to the “forgetting” processes by
Ebbinghaus [14].

Fig. 1. Graph of states of the model 5A’s: S; — unawareness;
S, — awareness; S; — positive attitude; S; — citing;
S5 — negative attitude

In model 5A’s, a random process of changing §; {i=
=1, 2,...5} over time is implemented. Time ¢ [0, T] runs dis-
crete series of values of ¢, 1, ty,..., ty: {t,, n=0, N}, and random
magnitude S;(¢,)=Si|, can take a discrete set of values. A
“markovian essence” of scientific communications is proved
by the fact that both in communications and in the Markov
chains, there may be changes in the probabilities of states
of the system by steps k=n. There exist the probabilities
of transitions to other states [15]. The sum of transition
probabilities from a certain state is equal to unity [16]. The
sum of probabilities of all states at every step is also equal
to unity [17]. There is a similarity of a topological structure
of transitions [18].

Probabilities of states of the system {p((k), p2(k), ..., p5(R)}
change by steps k. In this notation of a uniformed model,
transition probabilities m;; do not depend on a step number.
For any step &, there are also probabilities of a system delay
in the given state. On the graph, the arrows are marked only
for the transitions whose transition probabilities are differ-
ent from zero. “Delay probabilities” m;; complement to unity
the sum of transitional probabilities by all transitions from
the given state [19]. Matrix of transition probabilities of the
system takes the form:

T, Ty, Ty 0 0
0 Ty, Ty 0 Tys

||n,._].|| =0 0 T, mW,, 0 | )
Ty Ty Ty Ty 0
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The known general iterative solution to the system of
equations of the Markov chain allows us to find probabilities
of states {p1(k), pa(k), ..., p5(k)} after any k-th step [15]:
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where T is the transposition mark.

Probabilistic essence of communication processes is
represented in the coordinates of totality of probabili-
ties of states {pi(k), pa(k),..., p5(k)} by steps k — contacts
that constitute the communication base with changing
reader’s attitudes to publications. Model 5A’s describes
such probabilities of states of a complete group of events:
p1(k) — unawareness; po(k) — awareness; p3(k) — positive atti-
tude; p4(k) — citing; ps(k) — negative attitude.

To determine the elements of matrix (1), we use a meth-
od of expert evaluation of time cost required for perform-
ing certain communications [15]. Transition probabilities
g {sel,..., 5; jel,..., 5} “set” the Markov chain to representa-
tion of properties of a particular object. In this case, to deter-
mine transition probabilities g, the experts are engaged, who,
based on their experience, perform assessment of the values of
transition probabilities [19]. It is also possible to use the sur-
vey method in order to calculate the values of transition prob-
abilities. Paper [15] proposes a method when values ny; are
determined based on the characteristics of communications,
taking into account time cost, required to perform operations.

Block diagram of communications in the scientific com-
munity is represented on the directed graph of the Markov
chain (Fig. 1). For any discrete state s{sel,..., 5}, it is possible
to represent the total time Ty of communications with other
states as the sum of duration of communications with given
states tg{sel,..., 5;jel,.., 5 [15]:

n=5

=21t 3)

s

J

where ¢ is the time in communication s—j from state s.

In each communication s—yj, system can stay for some
time zy;. Values ng=t,;,/T; make sense of conditional probabil-
ity of transition to communications s—j. That is why the sum
of all transition probabilities considering (3) for any state s
is equal to unity:

n=>5 =5 1 n=5
TES_. = L tg_ = 1 (4)

Varying of values of m; enables changing characteristics of
the system. The distinctive feature of this approach is that the
chain, proposed by Markov, adjusts itself to different possible
states of the readers’ community by a publication assessment
by setting values of my;. Transition probabilities for particular
states are selected based on expert evaluation from Table 1.

Table 1
Determining the values of transition probabilities ;

Character of communication s—j by Transition probabilities 7,
§j

time cost
Maximum time cost 0.62-1.0
Medium time cost 0.38-0.62
Insignificant time cost 0.05-0.38
Minimum time cost 0-0.05




As an example, we will consider substantiation of values
ng for state S3 “positive attitude”. Conditional transition
probability 3 4=0,3 was accepted in the interval of insig-
nificant time cost. At the same time, the sum of transition
probabilities (in a line) for a certain state equals to unity.
That is why m33=0.7 — this corresponds to the interval of
maximum time cost. Similar assessments were performed
for all other states. The following matrix of numerical values
for (2) was retrieved:

0,97 0,02

0,60

0,01 0 0

0,10 0 0,30

0,70 0,30 0 |. 3
0,20 0,30 0,45 0

0,10 0 0,05 0,75

0

[s]=0
0,05
0,10

(=)

Modelling with the use of the designed Markov model
for the basic variant of system (3), that is, for the existing
situation, showed results that are presented in Fig. 2.
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Fig. 2. A change in the probabilities of states of scientists’
distribution by the level of attitude to a publication:
1 — unawareness; 2 — awareness; 3 — positive attitude;
4 —citing; 5 — negative attitude

Existing situation in the field of scientific communica-
tions for the accepted conditions for participation of the au-
thors of present research in the social network ResearchGate
is not effective (Fig. 2). Probability of publications citing is
p4(20)=0.1. And the vast majority of articles are in the mode
“unawareness”, as p1(20)>0.6. Therefore, it is necessary to
stop waiting passively until results improve and start man-
aging scientific communications.

5. Communication management for the actualization of
publications in the world scientific community

Based on data [12], postulating by the practical out-
comes five key principles for successful promotion of infor-
mation resources, we will use a technique of analogy and ap-
ply these principles in relation to the promotion of outcomes
of scientific research.

Principle 1. “One in the field is not a warrior”.

The authors of [12] note that it is a team that usually
works on a project (Fig. 3). Nobody will see good content
without promotion.

Project manager:
strategy and tactics development

Copywriter: presentation in a Promotion specialist:
user’s language access segment expansion

v t

Designer: > Community manager:
style and form development [¢—| communication and support

Fig. 3. Structure of SMM direction in the LeadMachine [12]

Of course, virtually every prestigious peer-reviewed
journal performs almost all the above functions. On the oth-
er hand, it is necessary to understand that “One in the field
is not a warrior” already fully applies to individual scientists.
In future, advantage will belong to scientific schools, able to
be united by the principle of project teams in the process of
working on scientific projects, PhD research, etc. [16]. In the
commercial world of information content on the Internet,
they say: “Nobody will see good content without promotion”
[12]. This statement is also true and for promotion of scien-
tific content. Where and how to promote information about
scientific results?

“Paper medium” is almost never used by readers. And if
the function of “a medium” is still running, when it comes to
distribution “speed” and “number of copies”, it lags behind the
digital medium. Moreover, from the “open” medium, a free
access to which is provided in “24x7” mode. It is the “format”,
chosen by an increasing number of scientific journals [6].

What to do then with familiar, or as they say now, “off-
line” activities, such as congresses, conferences, and sym-
posiums? In this case, it is possible to use not only usual
“promotion formats” in the form of plenary and sectional
reports, discussions and “round tables”, but also new formats.
For example, summaries should be submitted in the form of a
professionally prepared presentation. At the same time, it is
possible to represent new material in more detail in a similar
presentation by placing a QR-code with a link to a relevant
scientific social network. For example, for it, the authors of the
present article use the capacities of ResearchGate. All three
“peaks” in Fig. 4 were obtained after using a similar approach,
combined with the simultaneous placement of the link to the
material in a personal ribbon on social network Facebook.

Perhaps, we should consider such activity as establish-
ment of a new approach to use all opportunities, offered by
similar scientometric study [13]. In this case, it is possible to
use results as parameters, affecting indicators of quality and
educational process, if such an organization is an educational
institution [17]. It may be worthwhile considering the need
to create an appropriate “role” [18], which would involve help
in promotion of results of scientific activity in “digital sci-
entometric environment”, It is necessary to handle both the
articles, originally published in digital form, and previously
issued. Accordingly, considering “scientific teams” as project
teams [16], it is necessary to separate an appropriate function-
al for providing effective communication for interaction with
both internal and external environment. At this, the internal
environment in an extended sense of this term includes all
employees, involved in the process of preparation, publication,
distribution, access provision and archiving of scientific pub-
lications of corresponding subdivisions of an organization.
External environment involves dissemination of scientific
information beyond a “scientific team” and a corresponding
institution, and, as a whole, beyond national boundaries.
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Fig. 4. Results of experiment on scientific content promotion using the social network Facebook

Thus, Principle 1 determines one of the objectives of sci-
entific content promotion, involving readership expansion.
In a hypothetical cognitive model (2), in order to expand
readership, we will set magnitude of m;5=0.60. Obtained
results of modeling represent a new structure of possible
readership distribution (Fig. 5).
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Fig. 5. A change in the probabilities of states on scientists’
distribution by the level of attitude to a publication while
expanding readership at m1,=0.6: 1 — unawareness;
2 — awareness; 3 — positive attitude; 4 — citing;
5 — negative attitude

Fig. 5 shows that the probability of citing publications
increased to a magnitude of p4(20)=0.15. The number of ar-
ticles in the region of “unawareness” decreased by ten times
to probability p1(20)=0.06. The other states also underwent
changing. In this case, probability of “negative attitude”
P5(20)=0.3 was almost 2 times as high as the percentage of
publication citation. Thus, it can be concluded that principle
1 is acceptable for management of scientific communications.

Principle 2. “Content golden rule”

The authors of paper [12] derived a “content golden rule”
with the optimal balance of different types of publications:
40 % — involving; 30 % — user’s; 25 % —training; 5 % — adver-
tising. A disbalance towards publications of any type always
affects effectiveness: either the audience is lost or business
tasks are not resolved [12].

Article [20] describes the method, named after Nobel Lau-
reate in Physics Richard Feynman. Feynman proposed a for-
mula of training that allowed him to understand things better
than others. A subject-matter, an object or a concept that needs
to be examined do not make any difference. The method works
everywhere. It is not only an excellent method of training, but
also a window to an entirely different way of thinking.

The essence of Feynman’s method lies in the utmost
clarity of presenting complicating concepts and theories. Ac-
cording to Feynman, articles must be spelled out so clearly
that even a schoolboy could understand their sense. It is on
the basis of similar criteria that publications in the system
Impactstory are assessed [21].

Thus, Principle 2 determines the problem of scientific
content promotion, which involves clear, understandable,
and distinct presentation of material of the article. In a
hypothetical cognitive model (2), with a clear content rep-
resentation, the region of “positive attitude” of readers’ com-
munity increases, that is why we will accept the new value of
79.3=0.5. In this case, parameter of readership expansion in
accordance with Principle 1 will be set as 1 =0.6. The ob-
tained results of modeling reflect a new structure of possible
readership distribution (Fig. 6).
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Fig. 6. A change in the probabilities of states on scientists’
distribution by the level of attitude to a publication at
readership expansion for 1,=0.6 and a provision of
presentation clarity m 3=0.5: 1 — unawareness;
2 — awareness; 3 — positive attitude; 4 — citing;
5 — negative attitude

As Fig. 6 shows, the system as a whole passed on to the
region of positive attitude to a publication: p3(20)=0.45.
In this case, citation probability significantly increased:
p4(20)=0.25. At the same time, in comparison with data
from Fig. 5, probability of negative attitude to publications
decrease almost by two times and reached p5(20)=0.14.

Principle 3. “Creation of unique content”.

An example of best practices [12] shows that when im-
plementing projects of content promotion on the Internet,
being first is important: “The task of each team member is to
find, apply, and teach others everything new and useful. It is



important to optimize one’s own work and be the first to do
it. Competitors are awake”.

In relation to a “digital” presentation of scientific con-
tent, this principle of “scientific SMM” is transformed into
the rule: “Create and protect your uniqueness!” At a mini-
mum, it is worth considering how to resolve the contradic-
tion, that, on the one hand, one wants to get early feedback
as for material of the article, and, on the other hand, there
may be concerns about possible plagiarism [22].

Therefore, it is desirable to submit publications to jour-
nals that offer DOI [23], which is connected with an open
access to digital copies of articles through CrossRef or
DataCite. In this case, anti-plagiarism programs can detect
borrowing of a text by other authors [22]. Thus, an article,
which contains plagiarism, will not be published.

In a hypothetical cognitive model (2), the level of
uniqueness of articles will be reflected in an increase in the
“citation” segment in readers’ community, that is why we
will accept a new value of n3 4=0.7. In doing so, we will leave
the previous parameters of readership expansion (m;2=0.6)
and provision of text clarity (my3=0.5), forming readers’
distribution, shown in Fig. 6. For the given conditions of
management of the own content, we will get the results of
modeling, which reflect a new structure of possible reader-
ship distribution (Fig. 7).
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Fig. 7. A change in the probabilities of states of scientists’
distribution by segments of attitude to a publication for
parameters of system — 11,=0.6, 1,.3=0.5 and 73 4=0.7:
1 — unawareness; 2 — awareness; 3 — positive attitude;

4 — citing; 5 — negative attitude

As Fig. 7 shows, the citation segment p;(20)=0.35 in-
creased. The percentage of readers in the segment of positive
attitude towards a publication decreased to magnitude
p3(20)=0.25. The remaining segments compared with data
in Fig. 6 did not change significantly. Outcomes, shown in
Fig. 7, demonstrate persuasively that uniqueness of articles
and their scientific level have a major impact on citation
indicators.

Principle 4. “Client mania”.

The authors of [12] note that their client, in essence, is
the most valuable of all that any company has. Here, both
feedback speed and quality are essential. Communication is
the basis of social networks. Communication with one’s own
audience is the basis for SMM.

Who are “Clients” in scientific SMM? Everyone who
demonstrates interest in publications: conference partici-
pants, colleagues in research activities, staff, students, just
participants in the professional community. Everybody may
have intentions to obtain some materials from the authors

[25]. The same applies to “scientific SMM”. It is possible
to publish a document and provide access to an article as
to a full-text document. Or you may place only a title and
an abstract. You can provide full access upon request (or
deny it). It will probably be the right idea to represent your
articles not through e-mail/flash drive memory, but rather
by reference to a requested document depositor in a personal
ResearchGate profile. In ResearchGate, “responsiveness” is
also measured by the number of times the access on request
access for certain documents was granted. Emergence of
such resource, as Impactstory [21], which uses the indicator
of “degree of text perception ease”, rewarding an author by
appropriate message in case of such “accomplishment”, be-
came a kind of indicator of “client orientation”.

Let us show how “client-oriented” work with readers will
influence promotion of publications. It is clear that as a re-
sult of communications with readers, there may by questions
concerning clarification of the application areas for research,
described in the article. Expansions on the structure and
parameters of the used models are possible. All this will
ultimately help to reduce the segment of “negative attitude”
to publications, which in the parameters of the model (2)
will influence magnitude mg . Let us take value of mg9=0.5
of a hypothetical cognitive model (2). All other parameters
remain the same compared with the variant of the system,
shown in Fig. 7.

For the given content management conditions, we will
obtain results of modeling that reflect the readership dis-
tribution structure, taking into account “client orientation”

(Fig. 8).
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Fig. 8. A change in the probabilities of states of scientists’
distribution by segments of attitude to a publication for
parameters of system — 11,=0.6, 1,.3=0.5, n3.4=0.7 and
75.,=0.5: 1 — unawareness; 2 — awareness; 3 — positive
attitude; 4 — citing; 5 — negative attitude

As Fig. 8 shows, citation segment increased to p4(20)=
~0.4. Percentage of readers in the segment of negative attitude
to a publication decreased to magnitude p3(20)=0.08. Volumes
of the other segments compared with data from Fig. 7 did not
change significantly. Outcomes, shown in Fig. 8, convincingly
demonstrate that consideration of specifics of a subject-area of
publications and customer orientation have a significant im-
pact on promotion of publications and their citation.

Principle 5. “Honesty is an advantage in business”.

There is one rule to follow, according to the authors of
paper [12]. This rule is expressed in conscientious perfor-
mance of work, objectivity of results reporting, and measur-
ability of indicators.

Let us explore what impact “honest” work with readers
will have on the promotion of publications. It is clear that



reliable and objective data on a relevant and demanded sub-
ject-matter will be noticed by readers. References to these
works, which will emerge as a result, will lead to an extended
discussion and practical use of the results of an article. All
this eventually will contribute to decreasing of “awareness”
segment, which in the parameters of model (2) will influence
magnitude my 5. Let us accept value 4 »=0.5 for a hypothet-
ical cognitive model (2). All other parameters will remain
without changes compared with the variant of the system,
represented in Fig.8.

After all introduced changes, we will obtain a matrix of
transition probabilities:

0,39 0,60
0 020

J~,1=Jo
0,05
0,10

0,00 0 0

0,50 0 0,30

0,30 0,70 0 |. 4)
0,02 0,30 0,63 0

0,50 0 0,05 0,35

o

Modelling with the use of the designed Markovian model
for the variant of transition probabilities (4), that is, a new
state, revealed results that are shown in Fig. 9.

pik)

==pl =O=p2 =trrp3 =0=p4 =e=p5

0.8
o \/l 2 g
I\

0 5 10 15 k
Fig. 9. A change in the probabilities of states of scientists’
distribution by segments of attitude to a publication for

parameters of system (4): 1 — unawareness; 2 — awareness;
3 — positive attitude; 4 — citing; 5 — negative attitude

As Fig. 9 shows, the citation segment p4(20)=0.55 in-
creased. Percentage of readers in the segment of positive at-
titude to a publication got established at the level of p3 (20)=
=0.29. Probability of negative attitude significantly de-
creased p5(20)=0.03. The rest of the segments did not es-
sentially change compared with the data in Fig. 8. Results,
shown in Fig. 9, do not contradict the hypothesis that objec-
tivity of results presentation and data measurability have a
significant impact on citation indices.

6. Discussion of results of managing social scientific
networks

Generalization and design of applied aspects of the Mar-
kov chains for application of SMM methodology expands
possibilities of proactive career management of publication
promotion in scientific environment [26].

We created a Markovian model, which represents a
random process of cohort distribution of potential readers
from Sy — unawareness (Awareless) through Sy — awareness

(Awareness) and S3 — positive attitude (Attitude) to state
S, — citation (Action). In this case, inclusion of state S5 —
negative attitude (Abort) leads to formation of a complete
group. Probabilities of states of a complete group of incom-
patible events describe a random process, in which one of the
events will certainly be realized [27].

Application of the Markov chains in scientific research
is complicated by difficulty of “setting” a model to a partic-
ular system through determining the matrix of transition
probabilities [28]. It was shown that values ; of transition
probabilities can be determined based on characteristics
of communications, taking into account time cost for per-
formance of operations (Table 1). Such cognitive approach
allows exploring the system in a wide range of changes in
characteristics of states.

Using the designed Markovian model, it is possible
to evaluate the influence of most of characteristics of the
system on the course of a project. But a general conclusion,
which can be drawn from findings of this study, is that an
author’s active participation in promotion of his publications
in scientific environment determines a project’s result.

The Markovian model of distribution of scientists’ sci-
entific community by the level of attitude to a publication
makes it possible to represent random processes of “indepen-
dent life” of articles depending on the number of communica-
tions (contacts) in social scientific networks. Similar studies
have not been carried out before. With the use of the Marko-
vian cognitive simulation model, we proved the hypothesis
of fundamental possibility of communication management
in social scientific networks to actualize publications in the
world’s scientific community. It was shown that the use of
the analogy method in reference to promotion of findings of
scientific research and promotion of information resources
[12] on the Internet is justified.

In relation to scientific activity, it should be noted that
all five principles of best practices, which were considered,
appeared to be fully applicable. It is possible to recommend
the following principles as primary principles for “scientific
SMM™:

— One is the field is not a warrior;

— Content balance;

— Create and protect your uniqueness;

— Client-orientation;

— Measurability.

The obtained results of the study of effectiveness of
SMM application reflect the need for authors’ participation
in support of publications promotion in social networks.

It is rational to focus subsequent research in the area of
enhancing effectiveness of operation in social scientific net-
works on designing theoretical methods of determining the
elements of the matrix of transition probabilities. This will
make it possible to scientifically determine the trajectory
of development of publishing activity for the actualization
and promotion of publications in the world’s scientific com-
munity.

7. Conclusions

1. The structure of the stage of scientific publications
lifecycle, specifying the levels of perception of articles by
readers’ community, was proposed. Possible states of com-
munity of readers of scientific publications at this stage
include such levels of attitude: §; — Awareless (unawareness);



Sy — Awareness (awareness); S3 — Attitude (positive atti-

tude) S; — Action (citation); S5 — Abort (negative attitude).
Specified states characterize distribution of potential arti-
cle’s readers by groups of article perception. As communica-
tions in social networks develops, scientific community gains
an opportunity to get acquainted with the content of articles
and determine scientific and practical level of research find-
ings, presented in the articles.

2. Tt is proposed to apply five basic principles of scientific
content promotion, tested in the practice of promotion of
information resources [12]. It was shown that projects of
scientific content promotion on the Internet share character-
istics with the activity involving promotion of information
resources.

3. Specific features in the application of SMM method-
ology with the use of the designed Markovian model were

explored. Directions of authors’ activity on readership
extension and provision of presentation quality were con-
sidered. It was shown that the level of articles’ uniqueness,
as well as “client-oriented” work with readers in the pres-
ence of reliable and objective information on a relevant and
demanded subject-matter, will be noticed by readers. This
will lead to an extended discussion and practical use of the
article’s findings. As a result, it is possible to expect refer-
ences to these works to emerge. Ultimately, Management of
submission of publications to social scientific networks will
contribute to decrease segments §; — “unawareness” and
Sy — “awareness” with an increase in segments S5 — “posi-
tive attitude” and S; — “citation”. It was shown that authors’
following up on their publications creates conditions for
successful citations of publications in the world’s scientific
community.
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3anpononosano Hewimxuii memoo Qopmyeanns nopm-
Qena 3axodie 6 o6aacmi pozsumry 100CbK020 Kanimany
ynisepcumemy. Pozensnymo modenv, uiibo6oto QPynk-
uicro AKO0i € iHmezpanbHUL NOKA3HUK, WO OUIHIOE NPO-
CYBAHHA NO OOCAZHEHHIO UINLOBUX 3HAUEHL NOKA3ZHUKIE
3asdanv yHisepcumemy. 3IMIHHUMU, 34 SAKUMU NPO6O-
Jumvca onmumizauis, € Oyaeei 3minni éxatouerocmi 6
nopm@ens 3axody, cnpaAMO8aH020 HA PO3GUMOK JIH00-
CbK020 Kanimany cnieépodimnuxie niopos3oinie ynieepcu-
memy 6 ne6HUNl MOMeHM uacy

Knouoei caoea: nodcvkuil xanimasn, exonomixo-ma-
memamuune MO0en0BAHHS, CMpameziuni 3axo0u, ynpae-
JUHHA YHIBEPCUMEMOM, HEUIMKO - MHONCUHHUTL Ni0X10
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IIpeonorncen newemxuii memood opmuposanus nopm-
Qens meponpusmuii ¢ o6racmu pazeumus 1en08enecKozo
Kanumana ynueepcumema. Paccmompena modenw, yene-
801U pynKUUel KOMopou A6aAeMCI UHMePANLHLLE NOKA-
3amenv, OUeHUBANOWUN NPOOBUNCEHUE NO 0OCMUNCEHUIO
yene6vlx 3HaueHUll noxasameJei 3adav ynueepcumema.
Hepementnvimu, no KOMoOpPvIM NPOBOOUMCS ONMUMUIAUUSL,
asnA10MCA GYe6bl nepemennvle GKAOUEHHOCMU 6 NOPM -
Qenv meponpusmus, Hanpasiennozo Ha pazéumue 4eno-
8e1eCcK020 Kanumania compyoHuxos noopasoeaeHutl yHu-
eepcumema 6 onpeoeneHHbIL MOMEHM 8PeMeHU

Knrouesvie canosa: uenoseweckuii xanumanu, 3IKOHOMU-
Ko-Mamemamuyeckoe MoO0eauposanue, cmpamezurecKue
Meponpusmusi, ynpasieHue YHUSEPCUMEMOM, HEUemKo-
MHOICECMEEHHBLL N00X00
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1. Introduction

Managing sustainable development of a university is
aimed at fulfilling of the tasks arising from strategic objec-
tives and interrelated with the main indicators of the effec-
tiveness of activity of universities. This is possible, among
other factors, through competent and reasonable investment
of available resources.

In this case, one of the priority areas of investment is the
human capital of the university, which exerts decisive influence
on the implementation of the university development strategy.

Human capital is one of the most important and, at the same
time, very specific resource, which makes it rather difficult
to assess effects that occur at a change in its magnitude. At
present, world system of the higher education undergoes a
transition from the translation of knowledge to a diversified
university, whose basis of the educational process and econom-
ics is formed by research work and innovative activity. These
changes further increase the importance of human capital and
investment strategy in the field of its development.
Decomposition of strategic objectives to the level of
structural divisions of the university leads to the necessity




