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Our time is characterized by the phenomenal acceleration of knowledge accumulation and
the complication of its structure. Today information technologies are one of main ways to arrange
and create effective tools for organizing the interaction and processing large amount of
information. Nowadays academic institutions need to rely on special research, analysis of
accumulated achievements and, on this basis, to develop forecasts, identify trends and prospects for
the development of a scientific or other industry, and evaluate its potential. Today many
information systems attempt to create methods and technologies of processing and saving
information on the activities of scientists.

The article provides a brief overview of rating systems for scientometric indices of
universities. In our opinion, information of university’s scientific activity should be presented in the
rating form, which gives an opportunity to analyze development in different directions and changes.
The key idea of the article is presenting of our experience in developing system of automatic
construction of ratings of scientific organizations based on their scientometric indicators in Scopus,
Google Scholar and Web of Science.

The main task of the system is automatic construction of consolidated rating of scientists,
research groups, and organizations according to indicators of processed scientometric systems
(Scopus, Google Scholar and Web of Science). These indicators are h-index, citations (numbers of
total citations of documents that are indexed by the system), total number of scientist’s publications.

The philosophy of the system is providing open data of different scientometric systems, and
possibility to deploy our system in other organizations and customize it for individual goals and
tasks.

Keywords: scientific activity, information systems, scientometric systems, bibliometric
systems, scientometric indicators, automatic ratings.

1. INTRODUCTION

Our time is characterized by the phenomenal acceleration of knowledge accumulation and the
complication of its structure. According to Dell-EMC [9], the amount of produced data is growing
more than twice every two years. Based on IDC (International Data Corporation) report prediction,
the global data volume will grow exponentially to 44 trillion gigabytes by 2020. This tendency is
inherent to all areas of human life. The same problem of storage of information exists in
scientometric systems.

Human consciousness is objectively incompetent in processing and storing of large volume of
complex accurate data. Today information technologies are one of main ways to arrange and create
effective tools for organizing the interaction and processing large amount of information. In our
opinion, nowadays in Ukraine the archaic methods of collection, processing and presentation of
information and scientific activity are adopted.
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Nowadays academic institutions need to rely on special research, analysis of accumulated
achievements and, on this basis, to develop forecasts, identify trends and prospects for the
development of a scientific or other industry, and evaluate its potential.

Today many information systems attempt to create methods and technologies of processing
and saving information on the activities of scientists. In our opinion, presentation of information on
the university’s scientific activity should be in the rating form. The rating accumulates several
aspects and provides an opportunity to analyze development in different directions and its changes.

It is important to note that rating is subjective concept, and based on the principles of rating, it
is possible to model the development of scientific activity at the university according to its goals,
and for the same purpose the influence of a certain element of the rating can be changed at any time.

The evaluation of the effectiveness of scientists as a process of obtaining the necessary
information about the scientific potential of the organization is fairly considered the most important
component of science management. An assessment as a process represents a system with a complex
structure that allows it to perform a regulatory function relative to the activities of evaluated
research staff.

Our system allows automating the processing of information and its presentation, so we get
more accurate result much faster. It is important that result can be obtained at any moment, and it
allows us to get a dynamic picture, helps to make decisions related to the scientific activity.

The availability of information system that would collects, processes and presents the
scientific indicators of organizations is the actual. Therefore, the aim of our work is to present our
experience in developing system of automatic construction of ratings of scientific organizations
based on their scientometric indicators.

In the article we consider the existing information systems for the processing of scientific
activities (2), describe the key components of our system and basic principles of its work (3), as
well as the basic methods and technologies (4) used for its implementation.

2. RELATED WORKS

During the scientific activity we faced the problem, the absence of a clear mechanism of
evaluation of personal contribution in the work of the University, and incomprehension of the
construction of university decisions related to scientometric. In addition, for the analysis of the
scientific indicators of scientists’ group, or a specific organization, it should be carried out
manually. The only option of its partial automation is rating the organization's profile in Google
Scholar. These reasons motivated us to implement the system of automatic rating construction, its
basic principles were described in the previous article [6].

As mentioned in our previous article [1], we realized system’s interaction with Web of
Science, as the second in authority international database.

We build a consolidated rating of scientists’ activity based on data from such scientometric
systems as Scopus, Google Scholar, Web of Science, ORCID, Tutor Network. Evaluation of
teaching activity is realized in the form of a service KSU Feedback.

1. Scopus

Scopus is the largest abstract and citation database of peer-reviewed literature, which indexes
more than 7 000 items of scientific, technical and medical journals and about 4,000 international
publishers [2].

Scopus enables researchers to combine their articles under a single profile [3].

Our system gets the following attributes from Scopus:

1. author's name;

2. number of publications;

3. scientometric indicators:
3.1.Hirsch index,
3.2.citation index;
links to the publications;
publication description.

ok
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2. Google Scholar

Google Scholar is freely accessible search system, which indexed the full text of the scientific
publications of all formats and disciplines.

Google Scholar executes not only informational, but scientometric function. From the list of
results on a hyperlink Search Cited by we can obtain the information how many and what
documents are linked on the publication in data base Google Scholar.

The number in Cited by reflects the degree of authoritativeness and publicity of publication
[3, 4].

Our system gets the following attributes from Google Scholar:

1. scientometric indicators:
1.1.Hirsch index,
1.2.citation index;

2. articles in Google Scholar.

3. WEB OF SCIENCE

Web of Science is an International established data base of Scientific Citation, and a search
platform that combines abstract databases of publications in scientific journals and patents,
including databases of the mutual citation of publications. Web of Science gives possibility to
search among 12 000 magazines and 148 000 materials of conferences in the field of natural, social,
human sciences and arts, which allows to obtain the most relevant information for your questions. It
is the most extensive database of abstracts. It is available by subscription [3, 4].

Our system gets the following attributes from Web of Science:

1. author’s name,

2. number of publications.

4. ORCID

ORCID (Open Researcher and Contributor ID) is a nonproprietary alphanumeric code to
uniquely identify scientific and other academic authors and contributors [15]. This addresses the
problem that a particular author's contributions to the scientific literature or publications in the
humanities can be hard to recognize as most personal names are not unique, they can change (such
as with marriage), have cultural differences in name order, contain inconsistent use of first-name
abbreviations and employ different writing systems.

The ORCID offers an open and independent registry intended to be the de facto standard for
contributor identification in research and academic publishing [15].

In our system ORCID id is used for unique scientist identification in different scientific
databases and systems.

5. TUTOR NETWORK

Tutor Network is a web service, developed in Kherson State University. It was developed
using such technologies, as ASP.NET MVC, C#, ADO.NET Entity Framework, JavaScript
Framework — JQuery, AJAX and Microsoft SQL Server.

This service provides an opportunity to take into account all types of scientific works and
publications, which can not be considered by other systems.

A distinctive feature of this system is displaying information about such scientific works as
manuals, monographs etc.

Technical details will be considered in a subsequent article.

6. KSU FEEDBACK

KSU Feedback service was developed to provide adequate means for building circuit of
feedback. It is the system for gathering and analyzing data taken from interview of anonymous

26



ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2018. Ne 4 (37)

respondents. One of the main goal here is to reach full anonymity of requested groups, and
distinctly determine these target groups.

This service is web-based and has a multi-tier architecture consisting of complex presentation
tier, data processing and security tiers. Besides, it has useful means for tracking the process of
voting and mechanism for storing the data in arbitrary structure.

Survey is carried out as follows: students give answers to questions such as "How intensely
teacher uses information technology in the classroom?" or "How is the teacher providing the
material in the classroom?". Students can answer each question by rating points on a scale from 1 to
10, where 10 is the maximum score.

Results of survey we get through the API.

Full description and technical details about this service you can find in the article [14].

Based on scientometric analysis of the systems described in section 2, we decided to
implement the interaction of our system with such widely used scientometric systems as:

— Google Scholar, as the most commonly used bibliographic database and it is easy in
using;

— Scopus, as the largest and the most authoritative abstract database.

— Web of Science, as the second in authority international database.

The research team of Kherson State University (KSU), included the authors of the article,
took part in a number of international and national projects whose aim was the development and
implementation of scientific and management processes of analytical information systems and
services. These projects were - Tempus TACIS CP No 20069-1998 "Information Infra-structure of
Higher Education Institutions”; Tempus TACIS MP JEP 23010-2002 "UniT-Net: Information
Technologies in the University Management Network"; US Department of State Freedom Grant
SECAAS-03-GR-214 (DD) "Nothern New York and Southern Ukraine: New Partnership of
University for Business and Economics Development”, etc.

During the scientific activity we faced with such problem, as the absence of a clear
mechanism of evaluation of personal contribution in the work of the University, and
incomprehension of the construction of university decisions related to scientometric. In addition, for
the analysis of the scientific indicators of scientists’ group, or a specific organization, it should be
carried out manually. The only option of its partial automation is rating the organization's profile in
Google Scholar. These reasons motivated us to implement the system of automatic rating
construction, its basic principles were described in the previous article [6].

On the next step we consider the system architecture.

7. STRUCTURE OF THE SYSTEM
The high-level system architecture is shown in Fig.1.
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Fig.1. The interaction of key system components.

Parser is search, receiving and transfer the open information of scientometric indicators of
authors and journals provided by Scopus and Google Scholar.

Parser is made by using xpath queries and regular expressions. Each xpath query turns to the
page of resource. We developed multiple-stream parser; each its stream initializes the parsing of
particular resource.

For interaction with Scopus and Google Scholar parser uses xpath queries, and API is used for
getting information from Web of Science and Tutor Network.

All data received by parser is stored in the system database. DB of system is distributed by the
data storage. Individual entities of DB are database of scientometric indicators of researcher and
scientific publications.

Information processing is realized by performing a set of predefined SQL queries.

System description
The main task of the system is automatic construction of consolidated rating of scientists,
research groups, organizations according to indicators of processed scientometric systems. These
indicators are:
1. h-index (Scopus & Google Scholar). The h-index is based on the highest number of
papers included that have had at least the same number of citations;
2. citations (Scopus& Google Scholar). Numbers of total citations of documents that are
indexed by the system;
3. publications (Scopus, Web of Science). Total number of documents that are indexed by
the system.

Thus, the main task of the new version was the realization of an automatic construction of
consolidated rating, which allows building a rating for any scientists, research groups,
organizations.

We determined types of presentation of the results for scientists:

— profiles of the scientists of the university with generalized information of scientometric

indicators for each database;

— the rating list of all the scientists of organization;

— the rating list of all the scientists of organization’s structural subdivision (faculty or

department);

— the general scientometric information about the university.

The system allows to search a scientist by:
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— ORCIDId;

— Scopus ID;

— Google Scholar ID;

— full name of a scientist.

In response to a search query, the system will return the list of references to scholars,
information about which is in the database, or the message that nothing is found. After clicking on
the link, the personal profile of scientist with generalized information of scientometric indicators for
each database will open.

On the tab “Rating of Faculties” we get the list of faculties and the highest H-index on the
faculty. There is an option to select the number of list items that will be displayed on the page. You
can also sort the list of faculties by increasing or decreasing in alphabetical order or by the value of
the H-index. Depending on the selected tab you can view information from Scopus or Google
Scholar. Information on the tab ""Rating of Departments' is displayed similarly.

On the tab ""Rating of Scientists™ we see the list of all scientists of the university, sorted in
descending order of such scientific metric indicators as the h-index, the number of documents in the
chosen scientometric database, and the number of citations.

Based on the number of scientist’s papers (publications) in scientometric system, we offered
to divide scientists into 4 categories and we defined an equivalent color for each of them (Fig. 2):

= blue — the number of documents is over 10;

= green — the number of documents is in the range of 5 to 10 (inclusive);

= yellow — the number of documents is in the range from 1 to 4 (inclusive);
* red — no documents.
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ne IHReKe Xipwa v AokymeHTH v UuTyBaHHA

X0m0COBIEs ONexcaHAp EBreHoaHY 17 106
MoficieHKo 182K IsaHoBMY

KoBes Biraniit Mukonaiiosuy
Mecuanenko Bonoumnp Ceprifiosny
TbBOB Muxaiino Ceprifogid
Kpasuos MeHadii Muxainosuy

MonTopausk1iA Makcum KOpiAosuy

Haymosi4 anra Onexciista

i Onekcaxap B

MM e e oW @ B e
@
o

Bintik Macim Onexcaaposiy

Showing 1 to 10 of 473 entries |12 3 4 5 48 -
| KInbKICTS A0KyMEHTIB DinsLue 10
| KinbKicTb AOKyMeEHTIB B AianasoHi 8ia 5 A0 10 (EKM04HO)

KINLKICTS AOKYMEHTIE B AiaNasoHi sin 1 A0 4 (BKMKUHO)

Fig. 2. The tab "Rating of Scientists".

The current version of the system allows you to select the category of scientists for which the
rating should be displayed. A list of categories includes:
e apostgraduate student,
a lecturer,
a doctoral student,
a professor,
a student.
On the Personal page of the scientist the following information is available:
e general information about author (full name, name of the institution, faculty and
department);
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e generalized information of author’s scientometric indicators for Scopus, Google
Scholar and Web of Science (for each separately);

e scientist’s ORCID ID;

e the list of scientist’s articles.
It should be noted, that in the current version of the system the list of author’s publications is
presented as a table and in front of each article there is a mark that indicates in which of the
scientometric systems (Scopus, Google Scholar, Web of Science) it is. Note that if the article is
available in several scientometric systems (for example, in Scopus and Google Scholar) at the same
time, then there will be several marks (Table 1).

Table Nel.
The example of list of author’s publications

. Google Web of
N Title Scopus Scholar Science
1. An Analysis of The Readiness of IT Specialties
Students to Use Information Technology in the +
Educational Process
2. Auditing services in evaluation of companies’ N N
information systems and technologies efficiency
3. Decision making in information technologies N N N
governance of companies
4, Design and development of information system of N N N
scientific activity indicators
5. Development of rating systems for scientometric N N
indices of universities
6. ICT advanced training of teachers of university N
7. ICT advanced training of university teachers + +
8. Information competence of university students in
Ukraine: Development status and prospects + + +
9. Monitoring of efficiency of feedback systems use on
the base of Kherson State University + + +
10. Specific features of educational software promotion
at Ukrainian market + + +

In current version of the system we used a semantic network for representing of relations
between authors.

Semantic networks are knowledge representation schemes involving nodes and links (arcs or
arrows) between nodes. The nodes represent objects or concepts and the links represent relations
between nodes. The links are directed and labeled; thus, a semantic network is a directed graph
[10].

In our system, the nodes are the authors, and the links between them means their scientific
publication(s), written in co-authorship.

For example, link to Petukhova L. means article “Tree — Subjective didactic model”, link to
Maksym Vinnik means article “Design and development of IS of SAC”, links to Heinrich Mayr and
Sotiris Batsakis represents preface of Conference ICTERI.
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Fig. 3. Diagram of scientist’s co-authors.

The productivity factor plays an important role in modeling of the dynamics of person’s
scientific activity. It means that we must take into account not only the quantitative indicators of the
author (the total number of author’s publications, scientometric indices such as h-index, citation
index), but also the dynamics of their quantitative growth.

Serious empirical studies of the age-old aspects of creative productivity have allowed the
introduction of so-called "curves of age-old productivity"”, which have an impact on the age rotation
of the research staff of the research organization. To describe this process, we use a mathematical
model, which is basically similar to one of the models of the dynamics of the age structure of the
population. The main principles of this model were described in [11, 17]. In order to provide the
maximum possible total productivity of scientific personnel in a given time interval, the problem of
optimal control is formulated, which uses the age indicator of the productivity of a scientist to
construct a criterion for a given problem [11].

Consequently, the model presented below can be used effectively to study the relationship
between age, mobility, and related processes of human potential growth in a system of scientific
fields.

Consider the scientific staff of the research organization, whose age structure varies in
connection with the aging of people, their exit from the organization and the adoption of new
members.

Age and time are denoted by continuous variables @ and .

Suppose [11]:

° n(a,t) — the density of the number of scientific workers who have age a at the time {;
° W(a,t) — age-old intensity of scientific workers out of a scientific society;
° V(t) — intensity of the input stream of new members at the time 1 ;
o r(a,t) — distribution density of the incoming age stream;
@y — minimum age,
A — maximum age for members of the organization.

Suppose W(a,t) = Wl(a,t)+ Wg(a,t), where:

o Wl(a,t) — the age of the exit through the termination of publishing activities, dismissal
etc.,
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e W, (a,t) — the age-old intensity of the regulated exit of the members of the organization.
Assume further that the input stream is formed from the flow that takes into account the
output, and from the increase in the flow with intensity M (t) >0, that is
A
v(t)= [[w(a,t)+wy(at)hn(a t)da+M(t)
ag .
Now consider the equation of balance to change the number of scientists over a period of
time (t,t + At), to get the basic equation of frame dynamics relative to the function n(a,t):

n(a+ Aa,t + At)Aa = n(a,t)Aa — w(a,t)n(a,t)AtAa + r(a,t v(t )AtAa
After dividing by Aq, n(a+ Aa,t + At) expands on the basis of the Taylor theorem for

two independent variables, and taking n(a't) from both parts, we have:

on(a,t) on(a,t) .
TAa + TM = —w(a,t)n(a,t)At + r(a,tv(t)At

Dividing into Aa , equal At, we get:

(a+ajn(a,t):—[Wl(a,t)+Wz(a,t)]n(a,t)+ (@ tt)
da ot

This is a differential equation in partial derivatives of von Foster type for all values 8 <a <A,

Adding an initial condition:

n(a,0)=ny(a) ay<a<A,
where no(a) — the known function, and the boundary condition:
”(%vt)=0, t>0.
We have a mathematical model for describing the dynamics of the number and age of

personnel. The productivity index was denoted through 4 ("), which characterizes the average value
of the scientific product, which is formed by a member of the scientific team by age ¢ in the unit of
time, and represent the following optimization criterion:

TA
S = [ [£(a)n(a,t)dadt — max
0ag
So, that is, a tendency to maximize the overall productivity of the staff as a whole during a

determined (fixed) period of time [0,7], that controls the function w,(a,t) Equations and condition
together formulate an optimal control problem for a distributed system of parameters [16].

In order to provide a possibility to dynamically evaluate scientific activity in the current
version of the system, we added a diagram that represents the dynamics of the growth of scientist’s
number of documents, h-index and citation index in one of the scientometric systems. Here the gray
columns mean the number of documents, the blue line indicates the value of the h-index, the yellow
line indicates the value of citation index. Under each column, the date of the verification of
scientometric indices is indicated.

Such diagram is constructed separately for Scopus, Google Scholar and Web of Science. The
example of diagram we can see on Fig. 4.
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Fig. 4. A diagram displays the growth of author’s scientometric indices.

In this way, we plan to get a complete dynamic picture of the author's scientific work in a few
years. This will allow to evaluate his scientific activity more qualitatively.
On the tab *'Scientific metrics™, you can find general university statistics, grouped by
scientometric systems, such as:
e the total number of university staff, registered in selected systems, as well as their
distribution by departments;
e maximum H-index;
e maximum number of documents in selected system;
e maximum citation index.

The analysis of the scientific activity of KSU scientists’ shows the best results of scientists,
such as:

e the highest number of publications in Scopus has such scholar as Volodymyr Peschanenko

(23),

e the maximum number of citations has Alexander Khodosovtsev (98).

e the most h-index has the teachers of the Chair of Botany (7).

On the basis of the consolidated rating, we constructed a diagram that shows the personal
contribution of each scientist to the university's scientific activity. The size of the figure is an
indicator: the larger the area of the figure is, the greater the contribution of the scientist is.
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Fig. 5. A diagram displays the scientist’s personal contribution
to the university's scientific activity.

On this tab the other example of semantic network can be seen. Similarly to representing of
semantic network of co-authors, on the tab "Scientific metrics" it shows a links between groups of
scientists, i.e. partner universities. In this way, the nodes are the universities, and the links between
them means scientific publication(s), written in co-authorship by scientists from these universities.

You can see the semantic network of partner universities of Kherson State University on the
Fig. 6.

For example:

> the link between Kherson State University and University of Huddersfield is link between

authors Aleksander Spivakovsky and Sotiris Batsakis — preface of conference ICTERI;

> the link between Kherson State University and Lviv Polytechnic National University is

link between authors Aleksander Spivakovsky and Nikitcheno Mykola — preface of
conference ICTERI;

» the link between KSU and V.N. Karazin Kharkiv National University is links between

next authors: Aleksander Spivakovsky and Grygoriy Zholtkevych — ICTERI (preface);
Volodymyr Peschanenko and Grygoriy Zholtkevych — articles written in co-authorship;

Using of semantic networks for representing of partner universities helps in a broader
assessment of the work of the University as a whole.
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Kherson State University
V.M. Glushkov Institute of Cy... .

Lviv Polytechnic National Un

V. N. Karazin Kharkiv Nation...

Alpen-Adria-Universitat Klag

Fig. 6. Semantic network of partner universities of Kherson State University.

Module of analytics.

As mentioned in the previous article [1], we added a module of analytics (written in R
language) as a separate part of the system. In our system, we use it for:

e processing a scientometric data array;
e graphical representations of statistical data.

In particular, we used this language opportunity as a time series analysis that allows the
theoretical opportunity to apply models to predict the growth of dynamics of university rating.

The diagrams present data showing relation between such scientometric indicators, as the
value of h-index in Scopus and the number of papers in Scopus or Google Scholar. The diagram can
be displayed within the university or faculty, grouped by departments.

The example of diagram is shown in Fig.7.

Departments

@ Department

* Katepnpa anreGpw, reoMeTpii Ta MaTeMATHYHOTO aHaniay
* Kadeapa aHmifcLKol MOBW T3 METOQMKM T BUKNAAAHHA
* Kadepnpa Gionorii nioguHu Ta imyHonorii

* Kadenpa Gotanikn

* Kapepnpa exonorii Ta reorpadii

* Kagenpa iHd: NPOrpamHoi Ta GepHeTHKN
@ * Katenpa kopekuiiHoi oceitn

* Kadenpa HimeubKoi Ta poMaHceKoi dinonorii

C * Kadenpa opraxiuHoi T3 GionoriuHoi ximil

* Kageppar 1a NIHIBICTHKY
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Department max h Google Sholar
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Fig.7. Diagram of relation between department Google Scholar max h-index and Scopus
within university
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As it is evident from the diagrams, the best result is one, located most right and high.

Another option for using module in R is possibility to get a variety of statistical tables, such as
the table of universities and the number of the scientists, whose articles were written in co-
authorship with the KSU’s scientists; the table shows the general information about set of
scientometric indicators of scientists, and total number of registered users on each department and
faculty, etc.

Thus, the graphical and table representation of statistical data makes the process of
perception of information easier. Moreover, the R language provides an opportunity to analyze the
relations between indicators.

The main task of developing system was the realization of the possibility of automated
construction of the rating of scientometric indicators for the evaluation of scientific activity not only
in Kherson State University, but in any university. Thus, our system allows constructing a rating of
scientists, research groups and organizations (as well as their structural subdivisions) by using the
API (Application Programming Interface)

The system provides access by request in such form:

http://publication.kspu.edu/api/v1/teacher?option=[orcid_id|scopus_id| google_scholar_id|
name| & value= [search_value].

By specifying the search parameters in the request (some scientometric system and
scientist’s id in it), we will get a list in the json format that looks like this:

{

"google scholar account™: {
"h_index": 6,
"revision": "2018-82-17 16:32:01",
"total_citations": 104

]':

"google_scholar_id": "EJeHijAAAAAT",

"name": "\uB422%uf438\ubd4a\ubd30\ueddl\ubd56\up4d7
WuBd2eludd3bhued56huBddf
WuB413\uBd3d\uBd354uB4d34\ud456 \uB457\uBd32\ uBd3d\ued3e",

"orcid": "0000-8002-6201-4569",

"scopus_account™: {

"h_index": 2,

"revision": "2018-82-17 16:32:01",
"total citations": 11,
"total_documents": 7

]':

"scopus_id": "564368998388",

"status": 2080

¥

Fig.8. The example of the list in json

Consequently, API using makes possible to build a rating either for individual scientists,
research groups, and for any university (as well as its structural subdivisions) by writing its own
json parser for processing the received data.

8. TOOLS AND TECHNOLOGIES

The solutions for automatic construction of ratings require the use of certain products and
technologies:

— Json.

It is used in the system for the exchange of data for third-party systems. Thus, our system can
be a source of data for other resources. It implements the data exchange via json requests.

These are universal data structures. Nearly all modern programming languages support them
in any form. It is logical to assume that a data format, independent from the programming language,
should be based on these structures [13].
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— R language.

R is a programming language and free software environment for statistical computing, data
analysis and their graphical representation. R provides a wide variety of statistical and graphical
techniques, and is highly extensible.

Similarly to the previous version, one of the most important algorithms used in the system is
Levenstein algorithm [7].

This algorithm is used for solving the problem of determining belonging the scientist to a
particular organization, which arises at changing of the organization's name, its spelling errors in
the article, the change of scientists their place of work, etc. [6].

9. CONCLUSIONS

The article presents our experience in developing system of automatic construction of ratings
of scientific organizations based on their scientometric indicators in Scopus and Google Scholar,
based on the algorithm of constructing ratings of scientific publications by the presence/absence in
various ratings based on their scientometric indicators, proposed in our previous article. In the
current version of the interaction with Web of Science was realized.

Data source of the system is open information provided by such scientometric systems as
Scopus, Google Scholar and Web of Science. Another data source for building a rating of
university’s teaching staff is KSU Feedback service.

Our system was designed in such a way that it is possible to deploy it in other universities,
and to customize it for their specific individual goals and tasks. Our system enables to build an
automatic rating based on scientometric indicators by using Application Programming Interface
(API).

Today the system is used to build a consolidated rating of scientists of Kherson State
University and its structural units. Based on this rating it is possible to build a diagram that shows
the actual state of scientific activity in university.

Using our system provides a possibility to make a general conclusion about scientific and
teaching activity of university’s staff.
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XepcoHcbKMii 1ep:kaBHUI YHiBepcuTeT, XepcoH, YKpaiHa

PEUTUHIOBA CHCTEMA JJIsI HAYKOMETPUYHHUX ITIOKA3HUKIB
YHIBEPCUTETIB: OCHOBHI ACIIEKTH, PO3POBKA, PEAJII3ALIS

Cporozni iH(popMalliiiHI TEXHOJIOTI] € OTHUM 3 OCHOBHHUX CIOCOOIB (JOPMYBaHHSI 1 CTBOPEHHS
e(eKTUBHUX IHCTPYMEHTIB JUIsl OpraHi3yBaHHS B3a€MOJIl Ta ONpPALIOBAaHHS BEJIUKOI KUIBKOCTI
iH(popMmarii. Y Haml yac akaJeMiuyHl YCTaHOBHM MOBHMHHI CIHPATUCS Ha CIEIialdbHI TOCTiIKEHHS,
aHaJli3 HAaKOMMYEHUX JOCSTHEHb 1 Ha Mii OCHOBI PO3POOISATH MPOTHO3M, BU3HAYATH TEHJIEHINT Ta
MEPCIEeKTUBU PO3BUTKY HAYKOBOI YM 1HINOI Taiy3l ¥ omiHuTy i moreHuian. CporogHi 6araTto
iHpopMalifHUX CHCTEM HaMaraimTbCsi CTBOPUTH METOAM 1 TEXHOJOrii ONpalloBaHHSI Ta
30epexeHHs iHpopMallii Mpo AiSIbHICTh YUYCHHX.

VY crarti HaBeNEHO KOPOTKHHM OTIJISA PEHTHHTOBUX CHCTEM JUIS OOJIIKOBO-METPUYHUX
MOKA3HUKIB 3aKjaAiB BHUIIOI ocBiTH. Ha Hamy aymky, iH(popmalis Npo HAyKOBY MAisUIbHICTh
YHIBEPCUTETY MOBHHHA OYTH IpescTaBlieHa Y (GopMi peUTHHTY, IO Ja€ MOXJIMBICTh aHATI3yBaTH
PO3BHTOK y DPI3HHMX HampsiMax Ta 3MiHaX. KIIFo4oBOIO 1/1€€10 CTAaTTi € MpEeACTaBIEHHS HaIIOTO
JIOCB1Jly y CTBOpPEHHI CHCTEMH aBTOMAaTM4YHOI MOOYIOBM PENUTHHIIB HAYKOBUX OpraHizauid Ha
OCHOBI X HAYKOMETPHYHHX MMOKa3HUKIB y Scopus, Google Scholar Ta Web of Science.

Oinocodiss cuctemu mnoasrae |y 3a0e3leueHHl BIAKPUTUX JaHMX PI3HUX HAyKOBO-
BHUMIPIOBAJILHUX CUCTEM, MOKJIMBOCTI PO3TrOpTaTH ii B IHIIKMX OpraHi3allisx Ta HAJAIITOBYBaTH Ha
IHAMBIAYyaNbHI LTI i 3aBIaHHS.

OmnwucaHo HOBI cepBicH, 110 BUKOPUCTOBYIOTHCS B cucTeMi. Po3mupeno yactuny «CTpyKTypa
cucteMu». Y HIM MOJaHO OMHMC YCIX BKJIQJOK CalTy cHCTEMH, MPHUKJIAA CHHCKY aBTOPCHKHUX
nmyOJTiKalii, MpeCTaBIeHO BUKOPUCTAHHS CEMAaHTUYHOI Mepexi JUIsd BiTOOpaKeHHs BIAHOCHH MiX
aBTOpaMu. TakoX MM IOJa€EMO MAaTEMAaTUYHY MOJIENb, 110 BUKOPUCTOBY€ETHCS B HAILIIi CUCTEMI ISt
AQHATITUYHOTO aHaji3y, 1 CHOemianbHl Jiarpamu, po3poOJeHI B CHCTeMi i BiJIOOpa)KeHHS
0COOHMCTOTO BHECKY BUCHOT'O B HAYKOBY JISTTbHICTD YHIBEPCUTETY.

KirouoBi cjioBa: HaykoBa NisIbHICTB, 1H(OpMAIliiiHI CHCTEMH, HAYKOMETPHYHI CHCTEMH,
010;1i0METpUYHI CUCTEMH, HAYKOBO-BHUMIPIOBAJIbHI MOKA3HWKH, aBTOMATHYHI PEHTHHTH.
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XepcoHCKHid rOCyIapCTBEHHbI YHUBEPCUTET, XePCOH, Y KPauHa

CUCTEMBI PEHTHHIA JJS1 HAYKOMETPUYECKHUX TIOKA3ATEJEM
YHUBEPCUTETOB: OCHOBHBIE ACIIEKTbI, PASPABOTKA, PEAJIM3ALIUSA

Ceromuss uHGOpPMAIMOHHBIE TEXHOJOTUHU SIBISIOTCS OOHUM U3 OCHOBHBIX CIIOCOOOB
OpraHu3anu 1 co3faHus 3(G(GEKTUBHBIX MHCTPYMEHTOB JJIsl OpPTraHU3aIllMHM B3aMMOACHUCTBUS U
0o0paboTku OonplIOro KoinmdecTBa HMHPOpManuu. B HacTosmiee BpeMs —aKaJeMHYECKUM
YUpEXKJIEHUSAM HE0OXOIMMO OMUPAThCs HA CIELUalIbHbIE HCCIEJOBAHUS, aHAIN3 HAKOIUIEHHBIX
JOCTUKEHUM M Ha 3TON OCHOBE pa3pabarhIBaTh MPOTHO3bI, BHISBISTH TEHICHIUU U MEPCIEKTUBbBI
pa3BUTHA HAyyHOW WJIM WHOM OTpaciM U OLEHuBaTh e€¢ mnoTeHuuan. CeroaHss MHOTHE
MH(OPMALIMOHHBIE CUCTEMBI MBITAIOTCS CO3AAaTh METOJbI M TEXHOJIOTUU O0pPaOOTKU M COXpaHEHUS
nH(OPMALIUU O ESTEIBHOCTH YUYCHBIX.

B cratee paercda KpaTkuil 0030p pPEHTHHIOBBIX CHUCTEM HAayKOMETPUYECKUX IOKa3aTenei
By30B. [lo Hamemy MHeHUIO, HH(GOPMAIHS O HAYYHOH JESTEIHLHOCTH YHUBEPCHUTETA JAOJDKHA OBITh
npejcTaBieHa B (opMe pEeUTHHTa, YTO J1aeT BO3MOXHOCTh aHAIM3UPOBATh Pa3BUTHE MO PAa3HBIM
HaIpaBJIEHUsM U u3MeHeHusIM. KittoueBoil naeeil craThu SIBISIETCSA IPEJCTABICHUE HAIIETO OMbITa
[0 pa3pabdOTKe CHCTEMbl ABTOMAaTHUYECKOI'O IOCTPOCHHUS PEUTHHIOB HAayYHbIX OpraHu3alui Ha
OCHOBE UX HayKOMETpHUYECKUX roka3ateneil B Scopus, Google Scholar u Web of Science.

dumiocousi CUCTEMBI 3aKIHOYAETCd B IMPEAOCTABICHUM OTKPBITHIX JAHHBIX DPA3JIMUHBIX
HAayKOMETPUYECKUX CHUCTEM, BO3MOXKHOCTH pa3BEpPThIBAHHA €€ B JIPYIrMX OpraHu3alusix M
HaCTPOMKU €€ JUIsl UHIUBUAYaIbHBIX LI€JIeH U 3a1a4.

Onucanbl HOBBIE CEPBUCHI, KOTOPBIE HCIIONIB3YIOTCA B cucTeMe. YacTh «CTpyKTypa CHUCTEMBD)
Obla pacmMpeHa. B aToit yactu 100aBiIeHO KpaTKOE OMHMCAHHE BCEX BKJIAJOK CHCTEMHOTO CaiTa,
IpUMEp CHUCKAa aBTOPCKUX MYyONMKalM{, ONMCAHO HCHOJb30BAHWE CEMAaHTHUECKOW CeTH i
MPEACTABJICHUS] OTHOLIEHUN MEXIYy aBTOpaMu. Takke Mbl OMHUCAIM MaTeMaTHYECKYH0 MOJEIb,
KOTOpasi HCIIOJIb3YeTCsl B Halled cucreMe Uil HEKOTOPOro AaHaJUTHYECKOro aHaius3a, |
CHelalIbHbIE JUarpaMMbl, KOTOpble ObUIM pa3paboTaHbl B CHCTEME Ul OTOOpaKeHHS JIMYHOTO
BKJIaJ]a Y4EHOT'O B HAYYHYIO JI€ATEIbHOCTh YHUBEPCUTETA.

KutroueBble cjioBa: HaydHas JeSTENbHOCTb, HH()OPMALIMOHHBIE CUCTEMbI, HAYKOMETPUUYECKUE
CUCTEMbI, OMOJIMOMETPUYECKHE CHUCTEMBbl, HAYKOMETPUUECKHE IIO0Ka3aTeslHd, aBTOMAaTUYECKUE
PEUTHUHTIH.
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