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Abstract  
The concept of scientific action is introduced and the concept of a scientific event is 
proposed. New approaches to assessing the excellence of training and the quality of the 
scientific event are considered. A mathematical model for quantifying the performance index 
of a scientific event in the context of the interests of the organization is proposed. 
Approaches to aggregation of attributes of scientific actions are investigated and types of 
convolutions of partial criteria are given. Heuristics to define the mathematical model with 
information that is missing when filling the database of scientific actions are introduced. It is 
proposed to divide the problem of determining the effectiveness of a scientific event into 
three stages. The attributes of each of the three stages of conducting and evaluating the 
effectiveness of the scientific event are considered. Prospects for further research on the 
problem of evaluating the effectiveness of scientific actions carried out by a particular 
organization are presented. 
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1. Introduction 

Our time is characterized by a wide variety of manifestations of human activity in various fields 
and at the same time the desire of different institutions to unify this diversity in order to restore order 
and ensure coherence and interaction between different institutions. In particular, to solve the problem 
of commensuration, state regulators and international institutions create regulations and formalize the 
interaction between teams of people from different fields. The scientific space is also characterized by 
the difficulty of measuring results, a wide range of approaches to comparing the activities of scientists 
and research teams. In this regard, there are generally accepted agreements on scientometric 
databases, metrics of scientific action, criteria of publication activity, citations, impact indices, 
quantitative indicators of productivity, impact factors, etc. 

Determining the intellectual and scientific level of any scientific event in modern large-scale 
information flows is an important scientific problem. The main factor in the scientometric approach to 
calculating the level of a scientific event should be its efficiency and effectiveness. The problem of 
determining the quality and effectiveness of scientific research is poorly structured, therefore it is 
necessary to take into account subjective factors at all stages at its solution. In this case, to adequately 
solve this problem, we should choose criteria that reflect the purpose and comprehensively 
characterize the quality of the scientific event. 

High quality of scientific actions (SA), which ensure a high level of reliability of scientific 
information, is a necessary condition for sustainable development of science and technology because 
science is based on the principles of presumption of proof [1]. Therefore, adequate evaluation and 
even better quantitative evaluation of any scientific event (SE) are especially important and 
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promising. This will facilitate the possibility of comparing scientific events with each other, 
comparing the level or significance of periodic events in different periods.  

The growth of the total number of SA, the increase in the volume of articles submitted for review 
and presented at particular SA, the spread of scientific content of scientific events as a result of 
technology development, the evolution of universities and scientific research have increased the risk 
of dissemination of poor quality scientific information [2]. The presence of low-quality publications 
in proceedings of scientific events not only lowers the rating and threatens the reputation of individual 
authors, SA, publishers, any repository in which they are located, but also weakens the desire of all 
participants to ensure high-quality scientific events [ 2].  

All this requires the introduction of a mathematical apparatus for adequate comparison of SE in the 
scientific space of Ukraine. This is due, in particular, to the fact that the current stage of human 
civilization development is defined as the transition to a society of knowledge and is characterized by 
qualitatively new requirements for the development of science. Moreover, the scientific space is a 
structural element of social space and can be considered as a complex poorly structured system. 

2. Classification of scientific activities 

Scientific space is a network of cognitive processes within which science operates [3]. The concept 
of scientific space outlines the complex configuration of not only the knowledge component of 
science but also the scientific infrastructure which includes scientific institutions, scientific 
communications, processes of scientists training for professional activities, etc. [4, 5]. SE is a 
component of the scientific space, which in turn is a complex poorly structured system, which should 
be studied by methods of decision theory. At the same time, the study of scientific space is a difficult 
formalized task. Therefore, its formalization can contribute to meaningful and sound decision-making 
in this subject area [6]. 

Note that formal procedures for determining the level of scientific publications are widely used by 
scientometric databases. But this is done in order to maintain the high quality of scientific 
publications at the world level. At the same time, such an approach may be considered necessary for 
further research. After ensuring the necessary conditions of scientific integrity and high quality of the 
SA, an additional study of the "sufficiency" of the SE in the context of the interests of the scientific 
institution may be conducted. Exactly like this perspective of research is relevant in today's 
competitive world, in particular, in the field of research and comprehensive rankings, which are 
widespread in the modern world. 

Today there is a great variety of SA [7, 8]: congress, symposium, forum, conference, round table, 
school, seminar, exhibition, etc. [9, 10]. All these activities after their realization, i.e. their 
implementation and achievement of their goal, will be referred to as a scientific event. Depending on 
the scope, SE is accepted to differentiate between scientific and theoretical, scientific and technical, 
scientific and practical. In addition, depending on the area covered, SE can be international, national, 
interregional, regional, etc. But such a classification is too superficial and can not serve a quantitative 
study of the importance of SE. Gradation of SE should be more reasonable, detailed, and formalized 
[11, 12]. 

The given list of SE is not exhaustive. In particular, taking into account the scope of this article, 
SE can also be considered as a publication of a scientific monograph, the publication of the next issue 
of the periodical edition, its indexation in scientometric databases, and more. 

SE is a form of organization of scientific action in which researchers present and discuss their 
research and their results. There are no clear rules for conducting an SE [7, 13]. They are usually 
determined by the organizing committee of SA. There are only some guidelines that are determined 
by the criteria for inclusion in the Plan of conducting an SA of the Ministry of Education and Science 
of Ukraine [14, 15]. In particular [15, 16], in an international conference, as a rule, there should be at 
least five participating countries, and the number of participants should be more than one hundred 
people. 

SE is an important channel for the exchange of oral information between scientists, as well as the 
publication of a written report on the study presented at the SE [2]. It is very important that, as a rule, 
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the SE is important not only for the scientists who take part in it but also for the scientific 
organization to which these scientists belong and under the auspices to which the SE is conducted. 

This affects the ratings of the organization, the popular indices of influence of scientists and the 
organization as a whole, and so on. 

A number of requirements are a prerequisite for the publication of SA materials and their indexing 
in Scopus and/or WoS. To transform SA into SE, it is advisable to formulate some requirements that 
are a necessary prerequisite for determining the rating of SE: 

 SA policy: editorial policy, review policy, geographical representation of the program 
committee, the geographical diversity of SA participants; 

 content and scientific weight of SA materials; 
 authority of SA: citation of the participants of SA in Scopus and/or WoS, the authority of the 

editorial board and members of the SA Program Committee, number of publications in the 
DBLP database, etc.;  

 he number of years during which SA is organized and becomes SE; 
 the language of SA, which contributes to its international recognition; 
 the quality of the SA site, the quality of the SA materials, etc. 

It should be noted that the provision of the necessary conditions for the SA conducting should be 
comprehensive, all the details and tasks should be provided to prevent a situation that could hinder 
success. In particular, the abuse or neglect of publishing ethics is unacceptable and, of course, is also 
a necessary condition for the transformation of SA into SE. 

3. Statement of the problem 

In order to orient in the scientific space, to organize and substantiate the assessment of the SE, as 
well as to adequately determine the significance of the SE, it is necessary to choose parameters that 
fully and adequately characterize the conducting of the SA. In addition, it is necessary to propose a 
uniform scale for measuring SE. 

It is clear that the analysis of this information should be preceded by recognition of open data 
contained on relevant sites, scientometric databases, etc. that is names of authors, the affiliation of 
authors with scientific organizations, links to publications of authors of relevant organizations, 
recognition of related attributes, searches for related information, etc. 

Let's assume that the number of SA that should be compared and/or determined their integral 
effectiveness (efficiency, usefulness, importance, status, weight, quality, significance) in the context 
of the interests of the organization, is equal to n  and the set of their indices is  nJ ,...,1 . 

The problem of determining the effectiveness of the SE should be divided into several stages, 
which give SA the status of SE and affect the level of integrated quality of the SE: 

1. Defining the policy of organization and conduct of SA. 
2. Making a decision on the preparation and publication of SA materials. 
3. Determining quantitative indicators of the effectiveness of SE in terms of the interests of the 

organization. 
In order to prepare a mathematical model to determine the effectiveness of SE, we consider a set of 

attributes of SA  , 1,..., ,j
iz i I k j J   , which can be used to determine quantitative indicators of 

SE effectiveness and used to compare the effectiveness of different SE. 

4. Approaches to determining the quality of a scientific event 

As noted above, in the context of the problem publishing the next issue of the scientific journal 
and its indexing by scientometric databases are also SE. Therefore, the approaches used by Scopus 
and WoS to determine the level of scientific journals can also be applied to identify the integrated 
quality of SE. 

Approaches to determining the quality of a scientific event may be similar to determining the 
impact factor of scientific journals. But, unlike journals, there is much more diversity among SA. In 
addition, they are not regular and periodic. They are usually one-off or annually. 
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At the same time, by analogy, we can consider the publishing of the next issue of the scientific 
journal as SE. By applying the approach described in this paper, we can also determine the 
effectiveness of each issue of the journal for the organization. Prerequisite for the application of this 
approach is to ensure preliminary text recognition [17, 18]: names of authors, affiliation of authors, 
search for affiliated with organization authors among the cited literature, definition of indexing in 
Scopus and/or WoS links presented in the article [19, 20], etc. 

Ensuring an appropriate definition of the integrated quality indicator of the SE holding requires the 
construction of an adequate model for relevant and sustainable evaluation of the effectiveness of the 
SE. 

Stage I. Carrying out expert assessments of some parameters and limits of SE attributes change. 
Stage II. Introduction of a dynamic approach to determining the quality of SE, clarification of 

parameter values and limits of attributes change. 
Stage III. Application of a static approach to determining the quality of SE based on the analysis of 

the SE database: when filling the database with information is sufficient. 

4.1. Expert approach 

Attributes and intervals for changing parameters of the model are set by experts. All volumes of 
SE materials that are subject to indexing by scientometric databases can be considered as 
interdependent in some way. This is due to the fact that all SE materials are included in a higher level 
system that is the world scientometric database. In addition, the level of efficiency of the SE is a 
relative value and is determined on the basis of comparison with other SEs. In particular, significant 
parameters are selected by experts [21, 22]. At the stage of expert approach preference vectors, 
weights of parameters, ranking of objects, coefficients of competence of information sources [23, 24], 
etc. can be determined in different ways [25, 26]. 

4.2. Dynamic approach 

When applying this approach, the attributes and intervals of the values of the SE characteristics 
change as the database is filled. Such changes and clarifications must be made in accordance with the 
regulations and may not be permanent. It is necessary to clearly define the time, circumstances, and 
criteria for both the implementation of changes and the limits of their change and the actions that 
accompany these changes. 

In this case, a methodological question arises: do we need to list the values obtained in the initial 
stages of the automated system processing for determining the intervals of parameters change, or 
leave them as obtained at the beginning of the calculation? The answer to this question may be the 
introduction of appropriate heuristics to ensure certainty and unambiguity. 

Note that the resulting level (integral index) of SE quality can be determined on different scales 
[21, 27]. The representation of the SE effectiveness index can be given by a fixed number, as an 
interval or as a function of belonging to a fuzzy set. In turn, these types of integrated effectiveness 
index of SE can be measured in different specified ranges [28, 29]. 

4.3. Static approach 

If the SE database is sufficiently full, a static approach can be used to determine the effectiveness 
of SE. In this case, the values of the parameters of the mathematical model and the limits of the SE 
attributes remain unchanged for different decision-making situations. In this case, all the limits of the 
intervals of changing parameters are fixed and do not affect the mathematical model adopted to 
determine the quality of SE. 

In cases when the static approach is not effective enough, comments and suggestions are 
accumulated, new versions of the statically accumulated database and the system of formalization of 
SE as a whole are created [30, 31]. 
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5. Mathematical  model  for  determining  the  policy  of  organizing  and 
conducting a scientific event 

We can consider several evaluation options when it is not possible to select a standard: 
 measurements in absolute values; 
 comparison of priority options with each other and formalization of the choice in the form of 

a matrix of pairwise comparisons, ranking in the ordinal scale [32] or the vector of weight 
coefficients in the cardinal scale [33]; 

 comparison of each variant with a set of variants, if the characteristics of this set, distribution 
of values, etc. are known. 

Three stages of decision-making are considered: 
1. A priori definition of SE policy. 
2. Making a decision on the preparation and publication of materials for SE. 
3. Preparation for the decision to accept the article for publication and determination of 

quantitative indicators of the SE effectiveness in terms of interests of the organization. 
 
In determining the indicators of the SA participants, the Program Committee, the Organizing 

Committee should take into account, in particular, their representation in the database DBLP that is 
the site of the bibliography of computer science at the University of Trier in Germany [34]. This 
service accumulates and provides open bibliographic information on the materials of the main SEs. 

To formalize SA and weigh the quality of SE, we assume that in order to study this area it is 
considered n  SE, which form a set of indices  nI ,...,1 . 

5.1. A priori definition of the policy of the scientific event 

A priori constraints, according to the policy of the scientometric base or another resource, are a 
necessary condition for the transformation of SA into SE. In addition, at the first stage, the Program 
Committee of SA should determine the target values of the parameters: 

iz1
1 – representation of the countries of the world among the members of the Program Committee - 

the number of represented countries, Ii ; 
iz1

2 – the relative number of foreign members of the SA Program Committee, Ii ; 
iz1

3 – geography of the countries represented in the Program Committee, Ii ; 
iz1

4 – average DBLP index of the Program Committee, Ii ; 
iz1

5 – lower limits on DBLP indexes of author, Ii ; 
iz1

6 – use tools like EasyChair or traditional email, Ii ; 
iz1

7 – official languages of the conference, Ii ; 
iz1

8 – expert assessment of the quality of SA site, Ii ; 
iz1

9 – expert assessment of the importance of these factors, Ii . 

5.2. Making a decision on the preparation and publication of materials for a 
scientific action 

The main parameters of the second stage are: 
iz 2

1 – number of foreign authors, Ii ; 
iz 2

2 – average DBLP index of the authors of the event, Ii ; 
iz 2

3 – limit on the number of citations, Ii ; 
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iz 2
4 – the allowable number of citations of Ukrainian authors, Ii ; 

iz 2
5 – lower limits on DBLP indexes of author, Ii ; 

iz 2
6 – allowable number of self-citations, Ii ; 

iz 2
7 – allowable number of mutual citations, Ii ; 

iz 2
8 – the number of reports submitted to SE, Ii ; 

iz2
9 – the number of reports accepted at SE, Ii ; 

iz 2
10 – the ratio of accepted/rejected reports, Ii ; 

iz 2
11 – the presence of a positive history of publishing and indexing in scientometric databases, 

Ii . 

5.3. Making  a  decision  on  the  acceptance  of  articles  for  publication  and 

determination of quantitative indicators of the effectiveness of SE in terms of 

the interests of the organization 

The parameters of the third stage include: 
iz3

1 – the number of articles of the affiliated organization, Ii ; 
iz3

2 – the number of authors of the affiliated organization, Ii ; 
iz3

3 – the total number of published pages of SE materials by the authors of the affiliated 

organization, Ii ; 
iz3

4 – the average number of pages per article in the SE materials, Ii ; 
iz3

5 – the number of mutual citations of the authors of the affiliated organization among the SE 

materials, Ii . 

5.4. Formalization of the problem 

The tasks of effectiveness determining of SE will be formalized in the class of problems of 
multicriteria optimization. Herewith, given the need to use heuristics in such cases, we will pay 
considerable attention to the subjective component of multicriteria problems. 

Note that today there are three main approaches to describing the problems of introspective 
(internal, deep) analysis: using binary relations, the function of choice and the criterion approach. The 
latter approach involves the assumption that each alternative can be evaluated by a specific number, 
which is the value of the criterion, so the comparison of alternatives is reduced to comparing the 
corresponding numbers. It becomes obvious that in the practice, multicriteria is a way to increase the 
goal description adequacy [33, 35, 36]. 

Let us  zf1  is the function of the quality of preparation and conducting of SE, and  zf2  is the 

function that reflects the risks of non-publication of SE materials and, accordingly, the impossibility 
of considering it as a scientific event. In this case, in the second stage of solving the problem of the 
effectiveness of the SE the decision-maker must solve at least a two-criteria problem. 

The problem of multicriteria optimization for the case of determining the quality of the SE is 
formalized in the following formulation: 

  max,1 zf  

  min,2 zf  

,, kEAAz    
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where A  is the range of allowable values of quality indicators of SE, which are limited by the 
requirements of scientometric databases to scientific publications and are characterized in our case by 
two parameters, that is belong to the space ;2E  

))(),(()( 21 zfzfzy   is the vector of assessment of alternatives or criteria determined by the 

mapping 2: EAf  . 

Additional heuristics can be introduced to determine the problem. 
Heuristics E1. The minimum participation of the author in SE is one publication, zero citations of 

own articles and zero mutual citations. 
Heuristics E2. The maximum participation of the author in SE is a function of the maximum 

possible number of publications and a function of the maximum possible number of self-citations and 
mutual citations. Moreover, these indicators are determined expertly or statistically. 

The use of heuristics E1 and E2 allows to supplement the mathematical model and adequately 
apply the monotonic functions of transformations of the values of the model parameters to the 
dimensionless form. 

6. Tools for determining the effectiveness of SE holding. 

To determine the quantitative indicators of the effectiveness of SE holding, all the values of the 
parameters    nJjkIiz i

i ,...,1,,...,1,   are translated into dimensionless space by applying 

monotonic transformations:     JjkIizi
i

j
i  ,,...,1, . 

Methods of processing expert information are divided into three main groups, which are currently 
well researched and adequately reflect the nature of expert information: 

 
 statistical methods, 
 scaling methods, 
 algebraic methods. 

 
The essence of algebraic methods is that the distance is given on the set of acceptable estimates 

and the resulting estimate is defined as such, the distance of which to the given estimates is minimal 
by a certain selected criterion [33, 37]. 

When solving the problem of comparing the quality of SE special attention should be paid to the 
aggregation of group estimates. One of the widespread tasks of expert assessment is the choice in a 
fixed in advance class of relations of some resulting (compromise, group, collective) relation, which 
is consistent with the given in some way. It is possible to construct a convolution (generalized, 
aggregating, integral criterion of quality of an alternative) in many ways and this procedure 
necessarily includes an element of subjectivity. The convolution method should be justified only to 
the extent that the complete order generated by the convolution must be consistent with the given 
partial order. There are known dozens of methods of aggregation, some of which can be used to solve 
the problem of aggregation of indicators of integrated quality of SE [37, 38]. 

6.1. Aggregation of the effectiveness of the SE holding 

The lessons learned of expert estimation in numerous fields of human activity shows that any 
statistical operations become more useful and justified if the number of features used for analysis is 
reduced. Therefore, the problem of aggregating the features that characterize SE to a smaller number 
of constructed "factors" (aspects, etc.) occupies a significant place in the tasks of the effectiveness 
determining of scientific activities. The analysis of the set of SE estimates by group of parameters is 
to determine the level of overall consistency of SE estimates and to identify, if necessary, in the group 
a "homogeneous" subgroups that combine SE parameters with agreed estimates. The formulation of 
these problems is dictated by the fact that the transition to the aggregation of estimates for different 
parameters is possible only after identifying the structure of preferences. For example, if the overall 
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consistency of estimates by parameters is low and the group of parameters is divided into several 
subgroups, within which the consistency of estimates is high, then aggregation should be performed 
for these subgroups by estimates of parameters. 

In the analysis of SE quality estimates and in determining the relative importance of SE 
publications, there are problems of presenting these estimates in a systematic way, there are problems 
of comparison and aggregation of estimates. The usage of mathematical methods in the analysis of 
expert assessments permits to adequately sum up the conclusions of specialists and identify the 
information they have in hidden form [38, 39]. 

6.2. Types of convolutions 

Most often on the basis of several conflicting indicators of n  SA, "convolution" (aggregation, 
integration, generalization, etc.) of indicators with indices  kIi ,...,1  of each SA in some single 

integrated indicator  j
k

j
j zzQQ ,...,1 , ,j J is carried out. 

To construct a convolution denotes to expand the partial order on the set of SE estimates to the 
complete one [33, 37]. This can be done in many mechanisms, and necessarily includes an element of 
subjectivity [40]. In this regard, it is sometimes believed that the convolution method should be 
justified only to the extent that the complete order generated by the convolution must be consistent 
with the natural partial order. 

The subset of indicators that are essential for determining the integrated rating of SE is selected 
from the general set of indicators, for example, expertly. 

Among the most common are the following families of convolutions, adapted to a 100-point scale: 
 linear convolution 

 

  100*11 







 

 Ii

j
iijQ  , Jj  , 

(1) 

 multiplicative convolution 

  100*12








 

 Ii

j
iijQ  , Jj  , 

(2) 

  generalized convolution of indicators, which is also called the principle of "bottleneck" 
 

    100*max/max3
i

Ii

j
ii

Ii
jQ 


 , Jj  , (3) 

 nonlinear convolution using quadratic metrics 

  JjQ
n

i
iij 









 



,100*1
1

24  , 
(4) 

where  j
i

j
i

j
i z  , Ii  , Jj  , are the normalized values of the parameters of SE j

iz , Ii  , 

Jj  , defined by monotonic transformations; 

,i  Ii  , are the weight coefficients of the parameters by which the SEs are estimated. 

The approaches described in formulas (1) to (4) reflect the definition of the distance to an ideal 
point. In the case of calculating the integral quality of SE, the ideal point is a point with parameters 

.,0 Iii   

It is also advisable to use additive convolution to determine the integrated rating value of SE: 
 

  100*minmax/5 








 

Ii

j
i

Jj

j
i

Jj
i

Ii

j
iij zzzQ  , Jj  , (5) 

 
In addition to formulas (1) - (5), other types of convolutions can be used and substantiated to 

determine the numerical value of the integral quality of SE. 
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When determining the values of the parameters that characterize the effectiveness of SE, it is also 
necessary to determine the methods of aggregation and consideration of these indicators. Several 
approaches can be used: 

 averaging the values of parameters of all authors who are included in the published materials 
of SE; 

 combining the values of the parameters of all articles of SE of the organization affiliated to 
the scientometric database; 

 synergetic approach, for example, the value of the h-index of the affiliated organization (for 
its unambiguous comparison with other organizations). 

7. Computational experiment 

Based on the proposed approaches to determining the integrated indicator (index) of SE quality, 
several scientific conferences were considered, the materials of which were published in the 
international open access archive CEUR Workshop Proceedings. 

According to the concept set out in this paper, the importance of these SEs was considered taking 
into account the interests of a particular institution - Taras Shevchenko National University of Kyiv. 
Additional heuristics should be used. 

Heuristics E3. Any participation of a scientist affiliated with the organization in SA is a significant 
event and can be taken into account when calculating the rating of SE. 

Heuristics E4. All parameters are significant and their weight is determined adequately. For this 
purpose, procedures for restoring the values of weight coefficients may be proposed depending on the 
subjective preferences of the decision-maker.  

Since the software of the mathematical support of the problem of determining the integral quality 
of SE described in this paper is at the stage of implementation, it is logical to use an expert approach 
to calculate the values of indices of integrated quality of SE. In addition to the heuristics E3 and E4, 
we assume that the maximum possible number of scientific publications of authors affiliated with one 
organization is 30, and the number of authors is 50. The maximum number of references to literature 
the authors of which affiliated with this organization is 100, and the maximum number of DBLP 
indexes increased as a result of SE is 50. 

We present the intervals of change of parameters and coefficients of their importance for decision 
making in the form of Table 1. 

 
Table 1 
Intervals of change and weight coefficients of parameters 

Parameter name  Minimum value  Maximum value  Weight coefficient 

Number of Papers  0  30  0,1 
Number of Authors  0  50  0,1 
Number of Citations  0  100  0,5 

Index DBLP  0  50  0,3 

 
We present some basic situations of decision-making and the values of the parameters near the 

basic situations in the form of Table 2. 
 
Table 2 
Values of parameters that characterize the basic situations of decision making 

Parameter name  Situation 
1 

Situation 
2 

Situation 
3 

Situation 
4 

Situation 
5 

Situation 
6 

Situation 
7 

Number of Paper  30  0  1  1  0  0  0 
Number of Authors  50  0  1  0  1  0  0 
Number of Citations  100  0  1  0  0  1  0 

Index DBLP  50  0  1  0  0  0  1 
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Let's calculate the values of the criterion functions near the basic situations and present them in the 

form of Table 3. 
 
Table 3 
The value of criteria near basic situations of decision‐making 

Criterion name  Situation 
1 

Situation 
2 

Situation 
3 

Situation 
4 

Situation 
5 

Situation 
6 

Situation 
7 

Linear convolution of a 
form (1)  100  0  1,63  0,33  0,2  0,5  0,6 

Multiplicative con‐
volution of a form (2)  100  0  8,09  3,33  2  1  2 
Generalized con‐

volution of a form (3)  100  0  1,2  0,67  0,4  1  1,2 
Quadratic convolution 

of a form (4)  100  0  1,63  0,33  0,2  0,5  0,6 
Additive convolution of 

a form (5)  100  0  1,37  0,14  0,14  0,68  0,41 

 
Table 3 illustrates that in basic situations, the values of all individual functions are acceptable and 

reflect the content load that was expected to determine the number of values of SE. 
To conduct a computational experiment, we take six real SE, which are presented in the 

international archive CEUR and present the values of the main parameters of the selected 
experiments, in the form of table 4. 

 
Table 4 
The values of the parameters that characterize SE, selected from CEUR 

Parameter name  SE 1  SE 2  SE 3  SE 4  SE 5  SE 6 

Number of Paper  3  3  2  14  3  5 
Number of Authors  5  4  5  21  7  12 
Number of Citations  0  0  9  51  13  8 

Index DBLP  0  0  5  18  0  12 

 
Consider the values of the criterion functions of the form (1) - (5), which describe the ratings ofSE, 

at the points whose coordinates are given in table 4. These values are presented in the form of a table 
5. 
 
Table 5 
The values of the parameters that characterize SE, selected from CEUR 

Criterion name  SE 1  SE 2  SE 3  SE 4  SE 5  SE 6 

Linear convolution of a 
form (1)  2  1,8  9,17  45,17  8,9  15,27 

Multiplicative convolution 
of a form (2)  19  17,2  31,2  90,3  32,66  55,72 

Generalized convolution of 
a form (3)  2  2  9  51  13  14,4 

Quadratic convolution of a 
form (4)  1,92  1,73  9,16  44,77  8,71  14,93 

Additive convolution of a 
form (5)  1,1  0,96  9,18  47,12  10,27  12,74 
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It should be noted that the final decision, namely which metric among formulas (1) - (5) should be 
used for numerical determination of the integral significance of SE, as always, is made by the decision 
maker. Because these formulas reflect different approaches to determining the significance of SE. 
Criteria for such a choice may be, for example, which metric is more sensitive, adequate from the 
point of view of the decision-maker, and so on. 

It is clear that the problem of determining the weights of parameters, the development of adaptive 
decision-making procedures require further study. In particular, based on which of the metric graphs 
presented in Table 5 is the closest to the subjective perception of the decision-maker about the rating 
of SE depending on the achieved indicators. 

8. Conclusion 

In this paper the techniques to research of efficiency of SE are investigated. The authors assumed 
that the consequence of scientific research is a publication that confirms the fact of scientific 
achievement, with which the scientist will be able to acquaint not only his colleagues but also the 
world community. The scientific work is not completed until it is published and indexed in a 
scientometric database. In the modern scientific world, publishing activity is becoming increasingly 
important for every scientist, regardless of the scope of his research, and the scientific organization or 
the university as a whole. 

The following main scientific results were obtained: 
 theoretical investigation of the problem of creating a system of assessment and control of 

effectiveness (efficiency, quality, significance) of the SE is carried out; 
 the role of the individual component in the decision support system for assessment the 

integrated quality of research materials is studied; 
 techniques to measuring qualimetric indicators of effectiveness of research is developed; 
 criteria of assessment the quality and effectiveness of scientific activities are explained; 
 approaches to determining the ratings of SEs are proposed, taking into account the need to 

motivate employees of organizations; 
 interpretation of integral effectiveness of SE is offered and substantiated; 
 a computational experiment on real data on published SE materials for a specific scientific 

organization is conducted. 
In the perspective of conducting research in this scope, it is advisable to automate and implement 

in the form of DSS tool for automated retrieval of information from the scientometric database and 
create software for quality analysis of conducting of SE. 
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