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ADAPTIVE MULTICRITERIA MODEL FOR
SUPPORTING DECISION-MAKING IN
SPORTS SELECTION PROBLEMS

In the current environment of information technology
development, intelligent data analysis, and decision support systems, there
/s a need to formalize and automate sports selection processes. Existing
models of multi-criteria assessment of athletes are usually static in nature
and focused only on analyzing the current level of preparedness, which
limits their effectiveness in selecting young candidates for whom
development potential is important. This paper proposes an adaptive multi-
criteria decision support model that integrates the assessment of the
current level of candidates’ characteristics with formalized consideration of
their development dynamics over time. A mathematical apparatus for
forming an integral assessment of prospects has been developed, based
on the hierarchical aggregation of normalized indicators and the application
of the hierarchy analysis method to determine weight coefficients. For the
first time, a generalized characteristic indicator has been introduced, which
combines normalized indicator values and the rate of their change, allowing
not only current results but also development prospects to be assessed. An
experimental study on a sample of 24 candidates showed a heterogeneous
structure of the distribution of integral assessments, which confirms the
feasibility of using adaptive thresholds to classify candidates according to
their level of prospects. The sensitivity of the model to changes in the a
parameter, which allows adjusting the balance between current indicators
and development dynamics, was analyzed. The results confirmed the
stability of the model and the consistency of the overall ranking structure
of candidates when changing weight parameters. The proposed model
ensures transparency, reproducibility, and interpretability of the
assessment, which makes it suitable for use in intelligent decision support
systems for the selection of young athletes. The practical benefit of the
model is that it allows coaches and sports selection specialists to effectively
and objectively identify candidates with high development potential, taking
into account both their current level of preparedness and the dynamics of
their characteristics. The model can be integrated into intelligent decision
support systems for planning the training process and strategically forming
teams of young athletes.

Keywords: decision support system (DSS), multi-criteria
assessment, integrated assessment of prospects, adaptive model,
development dynamics, athletic selection, hierarchy analysis method.

Introduction

In modern sports, achieving high results increasingly
depends not only on the level of training of athletes, but also on
the effectiveness of management decisions, in particular the
process of selecting players for the team. Traditional approaches
to sports selection, based primarily on the expert experience and
intuition of the coaching staff, have limitations related to the
subjectivity of assessment, the complexity of taking into account
a large number of indicators, and the inability to quickly process
large amounts of information. This increases the risk of wrong
decisions and can negatively affect the results of competitive
activities.

Modern developments in information technology,
artificial intelligence, and big data analytics are creating the
conditions for a transition to a new level of sports selection. This
is particularly relevant when selecting talented young people, as
the number of candidates significantly exceeds the number of
selections typical for professional teams or national teams. Under
such conditions, traditional expert approaches are not effective
enough due to their limited ability to process large amounts of
heterogeneous information and the high level of subjectivity in
assessment [1].
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Intelligent sports selection information systems allow for the integration of data on athletes' physical,
technical, tactical, and psychological training, as well as game statistics, providing comprehensive analysis within a
single information environment. The use of such systems contributes to the formalization of the selection process,
increased transparency and reproducibility of decision-making, and reduced human influence.

At the same time, an analysis of existing information solutions and sports selection models shows that most
of them are focused on static assessment of the current level of athletes' preparedness and do not take into account the
dynamics of changes in their characteristics over time. This significantly limits the capabilities of such systems in the
tasks of long-term selection and forecasting the development prospects of young candidates.

In this regard, it is important to develop adaptive multi-criteria decision support models capable of integrating
current values of indicators with formalized characteristics of their temporal evolution. The use of such models makes
it possible to improve the soundness of management decisions, ensure the scalability of the selection process, and
create a basis for the implementation of modern information systems for decision support in the field of sports
management.

Related works

The modern development of information technologies, intelligent data analysis, and decision support systems
creates the prerequisites for formalizing and automating sports selection processes. At the same time, analysis of
scientific publications shows that most existing models of multi-criteria assessment of athletes are static in nature and
focused on analyzing the current level of preparedness, without taking into account the dynamics of changes in
characteristics over time. This is a significant limitation in the selection of young candidates, for whom development
potential is crucial.

In a previous work by the authors [2], a structure for a decision support system for the preliminary selection
of players was proposed, which included a subsystem for data analysis and a decision support process. The proposed
structure created the basis for formalizing the selection process and integrating heterogeneous information flows
within a single information environment.

At the same time, the effectiveness of such systems directly depends on the evaluation models and decision-
making algorithms used, which are capable of correctly taking into account the multi-criteria nature of the selection
task. The problem of selecting athletes in modern sports is considered a complex multi-criteria decision-making task
that requires the integration of diverse indicators of physical, technical, tactical, and psychological preparedness.
Classic approaches based solely on the expert intuition of the coaching staff are gradually being replaced by formalized
models that increase the objectivity, reproducibility, and transparency of the selection process. One area of research
is the use of multi-criteria analysis methods to evaluate and rank athletes based on their current performance indicators.
Thus, in a study devoted to the evaluation of football players using the COMET method in combination with fuzzy
inference systems, an approach to ranking players based on game statistics is proposed [3]. The advantage of this
approach is its ability to model nonlinear dependencies between criteria and avoid the problem of ranking reversal.
At the same time, the model is focused on evaluating professional players and is static in nature, as it is based on data
from individual matches or seasons. The model does not take into account the temporal dynamics of athletes'
characteristics, which limits its application for long-term selection and identification of promising young candidates.

Another class of works focuses on building hierarchical expert models for selecting athletes using the
hierarchy analysis method and its fuzzy modifications. In particular, [4] proposes an intelligent model for selecting
elite rowers, which combines a modified Delphi method, Fuzzy AHP, and data obtained using Internet of Things
technologies. Within this model, a hierarchy of criteria has been formed, covering anthropometric indicators, reaction
and professional characteristics, psychological factors, as well as sensory IoT data. The use of Fuzzy AHP allows
taking into account the uncertainty of expert judgments and determining the weights of the criteria. However, despite
the use of modern data collection technologies, athletes are evaluated at a fixed point in time, and the dynamics of
changes in indicators and development potential are not formally taken into account.

A similar approach is used in studies where Fuzzy AHP and Fuzzy TOPSIS are applied to select football
players. In such studies, a set of criteria is formed, their weights are determined using expert pairwise comparisons,
and then the candidates are ranked [5]. These methods reduce the subjectivity of evaluation and ensure a formalized
approach to player selection, particularly for national teams. At the same time, most of these models are focused on
selecting the optimal team composition at the current moment and do not provide for the analysis of changes in
characteristics over time.

Some studies combine multi-criteria methods with optimization models [6]. For example, after determining
the weights of the criteria using the AHP method, an integer programming problem is formed to select the optimal
team composition, taking into account positional restrictions. Such approaches are effective for forming a competitive
team, but they are also based on static assessments of players and do not take into account the prospects for their
individual development.

A number of studies have proposed methodologies for selecting football players based on multi-criteria
analysis, where criteria are grouped according to physiological, functional, and technical-tactical characteristics [7].
These approaches provide a structured representation of athletes' characteristics and allow for an integrated
assessment, but the development of indicators over time is considered only indirectly or ignored altogether.

126 MDKHAPOJHUI1 HAYKOBUIA JKYPHAJT
«COMPUTER SYSTEMS AND INFORMATION TECHNOLOGIES», 2026, Ne 1



INTERNATIONAL SCIENTIFIC JOURNAL ISSN 2710-0766
«COMPUTER SYSTEMS AND INFORMATION TECHNOLOGIES»

Recent reviews also note a trend toward combining multi-criteria analysis methods with machine learning
methods for assessing and predicting athletic performance [8]. Such approaches allow for the analysis of large amounts
of data and the identification of hidden patterns, but often require large training samples and remain difficult to
interpret for practical use by coaching staff.

The latest works, in particular the hybrid FAHP-FTOPSIS models, are aimed at increasing the objectivity of
sports selection and reducing the influence of the human factor [9]. They confirm the effectiveness of the multi-criteria
approach, but in most cases remain static and focused on assessing the current level of athletes' preparedness.

A systematic review [10] examines contemporary approaches to evaluating athletic performance based on
multi-criteria decision-making methods. The authors classified the applied MADM methods (in particular, AHP,
TOPSIS, VIKOR, ELECTRE, COMET, and their hybrids), analyzed the areas of their application in various sports
and the types of tasks solved, in particular, ranking, selection, and classification of athletes. The paper emphasizes
that the vast majority of existing models are focused on static assessment of current performance indicators and do
not provide for formalized consideration of the temporal dynamics of athletes' characteristics within a multi-criteria
model.

Thus, analysis of existing studies shows that the vast majority of sports selection models are aimed at static
ranking of athletes or forming an optimal team composition based on current indicators [11, 12]. The issue of
formalized consideration of the dynamics of development characteristics and assessment of the potential of young
candidates remains insufficiently researched.

Given the limitations of the approaches considered in this review, it is advisable to formulate the task of
developing an adaptive multi-criteria decision support model that takes into account the dynamics of indicators over
time for sports selection.

Purpose

Therefore, the aim of this study is to formalize and solve the problem of multi-criteria evaluation and ranking
of alternatives in sports selection, taking into account the temporal dynamics of athletes' characteristics.

To achieve this goal, the following subtasks must be solved in the work:

— formalize the sports selection process as a multi-criteria decision-making task within the information
decision support system;

— develop a model for representing alternatives that combines current indicator values with formalized
characteristics of their development;

— propose an adaptive mechanism for aggregating criteria that allows changing the selection strategy
depending on management goals.

Formalization of the sports selection process

The process of selecting players by the coaching staff is a complex multi-criteria management process aimed
at forming the optimal team composition in accordance with tactical, physical, and strategic requirements. To increase
the objectivity and effectiveness of decision-making, it is advisable to formalize the description of the process, which
allows structuring the selection stages, determining the input and output data, as well as the criteria for evaluating
candidates. In order to formalize the sports selection process and justify the structure of the intellectual information
system, the IDEFO methodology was used in the work. Figure 1 shows a functional model of the player selection
process, which defines the main information flows, control influences, and decision-making mechanisms.
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Fig.1. A-0 Functional model of the selection process
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The input data consists of information about candidates, such as athletes' test results, training process
observations, psychophysiological indicators, anthropometric data, development dynamics data, etc.

The output data is a list of players formed according to specified criteria.

The functional model of the selection process, presented in the form of an IDEFO diagram, defines the
structure and information flows of the process, but does not provide a quantitative assessment of candidates. Therefore,
the next step is to build a mathematical model of multi-criteria player selection, which allows formalizing the
evaluation criteria and implementing automated ranking.

The constructed IDEF0 diagram of the player selection process allows formalizing it at the functional level
by defining the main stages of information processing, input and output data, as well as decision-making mechanisms.
At the same time, in order to implement intelligent decision support, it is necessary to move from a functional
description of the process to its formalization in the form of a mathematical model that provides quantitative
assessment of candidates and the possibility of automated analysis.

Mathematical model of the player selection process
The mathematical model of selection is based on a multi-criteria approach, which allows integrating diverse
indicators of physical, technical, tactical, and psychological training of players into a single evaluation system. The
process of player selection by the coaching staff is formalized as a multi-criteria selection task from a set of candidates.
Let G = {gly 92r s gn} — be the set of candidate players..
Each player g; is described by a vector of characteristics of the form 1:

X = (xi1, Xi2, ---» Xim)> (1)

where x;ij — value of the j- th criterion for the i- th player.

The mathematical model of selection is based on a multi-criteria approach, which allows integrating
heterogeneous indicators of candidates' preparedness into a single formalized assessment system. A distinctive feature
of the proposed approach is its focus not only on the current level of characteristics, but also on their potential for
development, which is fundamentally important for the task of selecting young people.

Within this model, each candidate is described by a vector of characteristics grouped into several main areas
reflecting different aspects of preparedness. The indicators may vary in nature, measurement scale, and degree of
variability, so at the initial stage, they are normalized using formula 2. This ensures data accuracy and prevents
individual indicators from having an increased impact due to their numerical scale.

L _mun
= Xij—Xj (2)
1 7 gmax_ymin >
) ]

where x™7", xMa*

4 ;%% — the minimum and maximum permissible values of the relevant characteristic, taking into
account age norms and restrictions.

As a result, we obtain the value of the normalized estimate within the specified interval X;; € [0,1].

The multi-criteria approach involves building a hierarchical structure of criteria, within which individual
indicators are combined into group assessments. In turn, group assessments are combined into an integrated indicator
of a candidate's prospects.

Taking into account the dynamics of indicators plays a special role in the model. For the youth selection
process, it is not only current results that are important, but also how quickly they are improving. Analyzing such
changes instead of static assessment allows for a better assessment of potential and more informed selection decisions.

The result of the mathematical model is an integrated assessment, based on which candidates are ranked and
recommendations for further work with them are formed. The proposed model provides a formalized, transparent, and
reproducible selection process, reducing the influence of subjective factors and creating a basis for building an
intelligent decision support system.

The main groups of criteria considered are:

— physical fitness;

— technical indicators;

— tactical indicators;

— psychological stability;

— game statistics.

Physical fitness characterizes the basic level of the candidate's functional capabilities and determines their
ability to withstand training and competition loads. This group includes indicators that reflect the development of
strength, speed, endurance, coordination, mobility, etc. For young people, physical fitness is considered not only from
the perspective of their current level, but also taking into account age standards and dynamics of change, which allows
for an assessment of their potential for further development.
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Technical indicators reflect the level of mastery of basic and specialized motor skills necessary for effective
performance in the relevant subject area. This group of criteria characterizes the quality of technical elements, the
stability of skills, and the ability to apply them in changing conditions. For young candidates, technical indicators are
an important indicator of learning ability and the speed of acquiring new skills.

Tactical indicators describe a candidate's ability to analyze situations, make decisions, and choose optimal
actions in a dynamic environment. These include indicators that characterize spatial thinking, adaptability,
understanding of interaction with other participants, and the effectiveness of implementing the chosen strategy. In the
selection model, tactical indicators are considered an important component of the intellectual component of activity,
which becomes particularly important in the stages of further development.

Psychological stability reflects the individual characteristics of the candidate related to the ability to maintain
performance in stressful situations, control emotional state, and maintain motivation. This group of criteria includes
indicators of concentration, self-regulation, anxiety level, and readiness to learn. For young people, the psychological
component is one of the key factors for long-term prospects, as it determines the ability to adapt to growing demands.

Game statistics summarize the candidate's performance based on objectively recorded data. They allow
assessing the effectiveness of physical, technical, and tactical capabilities in practical activities.

The use of such a hierarchical system of criteria provides a comprehensive representation of the candidate's
characteristics and creates a basis for building a formalized model of multi-criteria assessment within the framework
of intellectual information technology for decision support.

An important aspect of this work is that the selection is made for young people and, as already mentioned,
the dynamics of development and projected prospects are important here. Therefore, in order to take into account the
dynamics of development, a development rate indicator is introduced, which is calculated using formula 3:

4y = LT 3)

-t

where t; — initial observation point (first testing of the candidate);

t, — next observation point (retesting after a certain period).

Time t is not abstract, but corresponds to the actual stages of control in the youth selection system and can
be measured in months or training cycles. Thus, dj; reflects the average rate of change of the j-th characteristic of the
i-th candidate per unit of time.

Next, it is necessary to determine the generalized performance indicator, which is calculated using the
formula 4:

Zij = 0(55[; + (1 - a)di]-, (4)

where the o coefficient determines the balance between the current level of development and growth
potential. It should be noted that this coefficient is a controllable parameter of the selection model. It can vary
depending on the objectives of the system.

Let us consider this point in more detail.

If @ - 1, this indicates the priority of current indicators and is relevant for short-term decisions.

If a - 0, then we can talk about the priority of development dynamics, i.e., this moment is key for selecting
talented young people. The range ae[0.4; 0.6] indicates a compromise strategy used for long-term training programs.

It should be noted that within the intellectual information system supporting the decision-making of the
coaching staff when selecting players, the following options for determining the coefficient a are possible:

1. A value set by experts. That is, it is determined by methodological recommendations or the coaching staff
(for example, the same for the entire age group).

2. Fixed value. For example, the coefficient a is taken to be equal to 0.5, which ensures equal weighting of
the current level and development dynamics.

3. Adaptive determination, where o is automatically adjusted based on:

- the candidate's age;

- the of indicators in the group;

- historical data on the success of selected athletes.

In the context of intellectual information technology z;; is used as input into a multi-criteria model (AHP),
allowing candidates to be compared at different stages of development and reducing the risk of selection based solely
on current indicators.

The obtained generalized indicators of individual characteristics z;; are used to form group assessments
corresponding to the main areas of the candidate's preparedness (formula 5):

Z{ =Y jes, Vik Zij» &)
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where J;, — a set of characteristics belonging to the - th group;

v, — weight coefficients of characteristics within a group, their total value should not exceed 1. They can
be set by experts, calculated automatically using the hierarchy analysis method, or adapted based on statistics of
successfully selected candidates.

Next, it is necessary to calculate the candidate's integral assessment of prospects, which is used as a
generalised quantitative indicator reflecting the candidate's overall level of compliance with the selection model
requirements, taking into account heterogeneous characteristics. Unlike traditional approaches, where decisions are
often made based on current results, the integral assessment in the proposed model takes into account the dynamics
of characteristics development, which is critical for the selection of young people. The integrated assessment can be
used for automated recommendation generation, for analysing scenarios of changes in criterion weights, and for
adapting the model based on accumulated statistics. The integrated assessment of a candidate's prospects is used for
the formalised generalisation of heterogeneous characteristics within a multi-criteria selection model and serves as the
basis for ranking, classification, and decision support for further work with candidates, as well as reducing the
influence of subjective factors. It is calculated using formula 6:

Sik = Zjeyy Wik Zij» (6)

where w;, — weighting coefficients determine the relative importance of individual aspects of assessment in
the overall structure of the selection model. Their introduction is due to the fact that different groups of characteristics
have an unequal impact on a candidate's prospects, especially in the selection of young people, where individual
aspects (e.g., technical training or psychological stability) may have greater long-term importance than current
competitive results.

To formally determine weighting coefficients, the work uses the analytic hierarchy process (AHP) method,
which allows combining expert knowledge with a mathematically sound procedure for their coordination. The main
idea of AHP is to decompose a complex decision-making task into a hierarchy of levels and then determine priorities
by pairwise comparison of elements at each level.

Within the proposed model, groups of criteria are compared with each other in terms of their contribution to
the overall selection goal. The result of processing the pairwise comparison matrices is a priority vector, which is
interpreted as a vector of weight coefficients. An additional advantage of the AHP method is the ability to verify the
consistency of expert assessments, which increases the reliability and validity of the weights obtained. Thus, the use
of AHP ensures the transparency of the weighting procedure, reduces the subjectivity of decision-making, and creates
a methodological basis for further aggregation of group assessments within the integrated selection model.

The integral assessment of a candidate's prospects S;;, is a generalised quantitative indicator that reflects the
degree to which a candidate meets the requirements of the selection model, taking into account heterogeneous
characteristics and their dynamics of development. Since all component indicators are reduced to a normalised interval
[0 ; 1], the value of S;; also belongs to this interval, which simplifies its interpretation and comparison between
candidates. High values of this indicator indicate a combination of a sufficient current level of preparedness and
positive dynamics of development, which is a sign of the candidate's high potential. Low values may indicate an
insufficient level of individual characteristics or a low rate of their development, which requires correction of the
individual training programme.

If S; = 6,, these are candidates with high potential, recommended for further selection or inclusion in
targeted development programmes; 8, < S; < 6, — candidates with average potential, for whom it is advisable to
develop individual development programmes; S; < 6, — candidates who require additional training or reassessment
at subsequent stages.

The threshold values 6, and 0, are used to divide the set of candidates into classes of promise and are an
important element of the decision-making model. Their selection is dictated by the need to interpret the integral
assessment not only as a ranking indicator, but also as a tool for forming practical recommendations for further work
with candidates.

Within the proposed model, there are several approaches to determining threshold values, which allows the
selection procedure to be adapted to specific conditions and objectives.

1. Statistical approach. In the most general case, threshold values can be determined based on the statistical
characteristics of the sample of integral assessments. This approach allows for the automatic consideration of the
characteristics of a specific sample and ensures the adaptability of the model to changes in the composition of
candidates.

2. Normative and methodological approach. If there are methodological recommendations or regulatory
requirements, threshold values can be set at a fixed level. This option is appropriate for unified selection procedures
when it is necessary to ensure the comparability of results between different groups or time periods.

3. Adaptive approach. Within the intellectual information system, it is possible to adaptively determine
threshold values based on the analysis of historical data. In particular, thresholds can be adjusted taking into account
the success of candidates selected in previous cycles, changes in age norms or the goals of the current stage of training.
The threshold values of the integral assessment are not fixed rigidly, since the model is focused on a comparative
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analysis of candidates within a specific sample and takes into account the dynamics of the development of their
characteristics. This approach ensures adaptability and increases the practical value of the decision support system.

Limitations and features of the selection model, taking into account the pace of development

The proposed multi-criteria selection model is focused on assessing the prospects of young candidates, which
necessitates taking into account a number of limitations related to age-specific developmental characteristics and the
nature of indicator dynamics. Unlike models used to assess established professionals or highly skilled athletes, the
key to selecting young people is not so much their current level of characteristics as the rate at which they change over
time.

Within the model, it is assumed that all candidates belong to the same age group, and comparisons are made
only between subjects who are at similar stages of development. This allows for the correct interpretation of both the
absolute values of normalised characteristics and indicators of the pace of development, avoiding distortions
associated with different phases of biological or psychophysiological maturation.

Particular attention is paid to the restrictions imposed on the rate of development indicator. Since the value
of d; is determined based on the difference between normalised indicators at two observation points, it is important to
ensure the stability and representativeness of these measurements. To this end, the time intervals between observation
points must correspond to the actual control stages and be the same or comparable for all candidates. This approach
prevents the overestimation of random short-term fluctuations and ensures that the stable development trend is
correctly reflected.

In addition, the model assumes that the rate of development is used only within acceptable ranges of values
determined on the basis of age standards and statistical characteristics of the sample. This avoids situations where
extreme or abnormal values of dynamics significantly affect the overall assessment of a candidate's prospects.

The introduction of a balance coefficient between the current level of indicators and their growth rate is also
considered as an element of model control that imposes additional restrictions on the interpretation of results.
Changing this coefficient allows the model to be adapted to different selection objectives, but requires consistency
with the age characteristics of the group and long-term development goals. Thus, the integral assessment of prospects
is formed not as an absolute indicator of abilities, but as a relative characteristic of the candidate's potential within the
given conditions and time constraints.

The proposed system of restrictions ensures the methodological correctness of using the development rate
indicator in a multi-criteria model and increases the reliability of decisions made on the basis of an integrated
assessment of the prospects of young candidates.

Unlike models focused on assessing current performance, the proposed mathematical model takes into
account the dynamics of candidates' characteristics, which allows for the assessment of potential and is critical for the
task of selecting young people.

Experiments

The purpose of experimental research is to verify the assessment of the impact of a multi-criteria model and
mechanisms for determining weight coefficients on selection results using intelligent information technology for
decision support.

The experimental studies were conducted on a sample of 24 candidates aged 15 to 17 (sport: volleyball), for
whom data were available for the main groups of criteria: physical training, technical indicators, tactical indicators,
psychological stability, and game statistics. For each candidate, a vector of primary indicators was formed, reflecting
their individual characteristics.

The first stage of the experiment involved the formation of a model of the candidate's characteristics. Input
indicators, which varied in nature and scale of measurement, were brought to a comparable form by normalisation.
This made it possible to eliminate the influence of the numerical scales of individual indicators on the results of further
aggregation.

In the second stage, a selection model based on a multi-criteria approach was developed. The weighting
coefficients of the criteria groups and individual indicators were determined using the hierarchy analysis method. For
this purpose, matrices of pairwise comparisons were formed, reflecting the relative importance of the criteria, taking
into account the specifics of youth selection. The weights obtained were used to aggregate the normalised indicators
into group and integral assessments.

Based on the mathematical model developed, an integral assessment of the prospects was calculated for each
candidate. The values obtained were used to form a ranking of candidates, which served as the basis for selection
decisions.

During the experiment, particular attention was paid to analysing the impact of individual groups of criteria
on the final assessment. To this end, calculations were performed with different sets of weighting coefficients, which
made it possible to study the sensitivity of the model to changes in the structure of criteria and confirm its flexibility.

Each candidate g; was described by a vector of characteristics of type 1. The initial values of the athletes'
readiness indicators were formed on the basis of test results, observations and game statistics, which were interpreted
by the coaching staff in the form of expert assessments. Given the different physical nature of the indicators and the
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different units of measurement, the raw data were converted to a unified scale from 0 to 100 points, reflecting the
relative level of manifestation of the relevant characteristic of the candidate, taking into account age characteristics
and selection conditions (Table 1). The use of such a scale is common practice in decision support systems and allows
for the integration of heterogeneous indicators within a multi-criteria model without losing the interpretability of the
results. The procedure for obtaining initial assessments is not the subject of this study, as the main focus is on
modelling the process of aggregating indicators and supporting decision-making in sports selection tasks.

Table 1
Initial values of athletes' readiness indicators

Players Physical fitness Tecl.ln.lcal Tactical training Psychologlcal Game statistics
training preparation

g1 75 68,6 76,5 85,2 67,7
g, 67,7 85,8 77,7 65,3 75,4
J3 65,4 65,3 72,4 50,9 52,8
s 76,4 69,9 81,1 66,9 64,9
Js 84,7 67,7 70,7 55,8 64,6
e 71,1 58,5 73,8 64 67,1
g7 56 82,5 65,9 69,4 90,2
Js 57,8 72,1 50,4 56,7 72

9o 77,4 71,7 68,8 67 55,2
J1o 62,8 65,4 80,6 73,4 52,4
J11 85,2 76,1 71,2 82,1 89,3
J1z 79,3 61,6 66,9 73,3 79,8
J13 65,2 68,1 58,9 58 78,1
J1a 83,6 69,3 80 73,6 63,5
J1s 73,6 85,4 69,6 85,6 43,8
J16 78,2 70,9 67 70,9 50,1
91 59,8 67,6 80,8 74,8 73,9
J1s 65 79,2 73,3 64,7 75,1
J1o 71 79,7 63 66,7 66,1
J20 55,4 73 72,6 70,1 67,7
921 47,8 59,8 62,6 72 80,4
J22 74 88,9 71,7 72,6 69,3
J23 50,8 69,7 70,6 94,6 68,1
Joa 85 79,7 66,3 87,4 86,5

Since different groups of criteria have different variability and sensitivity at the age of 15—17, at the first
stage, all indicators were brought to a single form using formula 2. This made it possible to avoid the dominance of
physical indicators over psychological ones, ensure the correct aggregation of heterogeneous data, and preserve the
interpretability of the results.

As already mentioned, the dynamics of development and projected prospects are important in the selection
of young people, so the rate of development indicator was calculated using formula 3. Calculations were then
performed using formulas 4 and 5.

To calculate the integral assessment, the weights of the criteria groups corresponding to the typical AHP
structure for youth selection were applied:

- physical fitness — 0.25;

- technical indicators — 0.25;

- tactical indicators — 0.2;

- psychological stability — 0.15;

- game statistics — 0.15.

The results of calculations of the integral assessment of a candidate's prospects using formula 6 are shown in
Table 3.

Table 3
Comprehensive assessment of candidates' prospects
Gi 91 92 93 94 s e 97 s 9o Y10 911 912
Si 74.135 75.020 62.710 | 72.565 70.300 66.825 71.745 61.860 | 69.365 67.040 | 80.275 71.570
Gi 913 914 915 Jie6 91 918 919 920 921 922 923 924
Si 65.520 74.790 | 73.080 68.825 70.315 71.680 | 70.195 67.290 62.280 76.350 | 68.650 80.520

Within the framework of the experimental study, integral assessments of Si prospects were calculated for a sample of 24 candidates.
Analysis of the obtained values showed that the distribution of Si is uneven and is characterised by the presence of a distinct group of
candidates with high integral assessment values, as well as a more numerous group with an average level of prospects. Figure 2 shows a
histogram of the distribution of integral assessments of the prospects of candidates S; for a sample of 24 people. Analysis of the empirical
distribution shows that the values of S; are uneven and are grouped mainly in the range of average values, with a separately pronounced
group of candidates with high indicators. Under such conditions, the use of a fixed threshold value does not allow for the correct
reflection of the relative differences between candidates and may lead to the loss of information about the structure of the sample. In
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order to form a group of promising candidates, an approach based on the analysis of the empirical distribution of integral assessments
was applied.

—=—- High threshold (74.1)
Medium threshold (70.2)

801

A D o S " " %l b \e] o A G:J - () oy 13 %) B

a0 W WY 8 8 o o o o o o o o o o o
Candidates

Fig.2. Histogram of the distribution of integral assessments of candidates' prospects

The upper threshold 8; was determined as the value of the 75th percentile of the Si, istribution, which in this
sample corresponds to the value 8;~ 74.1. The selected value ensures the selection of six candidates (Figure 3) who
form the upper quartile of the sample and demonstrate consistently high values of the integral assessment for all groups
of criteria. This number of promising candidates is sufficient for further targeted work with them and corresponds to
the practical limitations of the experimental study. The lower threshold 8, 6 was determined as the median value of
the distribution of integral assessments, which for the sample under study is 8, ~70.2. The use of the median allows
us to separate candidates with an average level of promisingness from the group that, in terms of the set of indicators,
is significantly inferior to the leaders of the sample. This choice of threshold is justified from the point of view of
statistical stability, since the median is less sensitive to extreme values than the arithmetic mean.

The obtained threshold values allowed us to form three groups of candidates: a group with high potential
(S; = 6,), a group with average prospects (6, < S; < 6,) and a development group (S; < 8,). An analysis of the
composition of these groups showed that candidates in the top group are characterised not only by high current group
scores, but also by a consistent level of development in all areas, confirming the appropriateness of the selected
threshold values.

g24 gll g22 g2 gl4 gl
Candidates
Fig.3. Top 6 candidates based on overall assessment of prospects

Thus, the choice of threshold values 6, Ta 6, in the experiment is the result of an analysis of the specific
distribution of integral assessments and ensures adequate classification of candidates according to their level of
promise. This confirms the adaptive nature of the proposed model and its suitability for use in intelligent decision
support systems for youth selection tasks.
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Figure 4 shows the change in the integral assessment of prospects S; or candidates g24, gl1 and g22 when
varying the controlled parameter a, which determines the balance between the current level of preparedness and the
dynamics of development.

847 o g24
gll
—— g22
82 1
80 A
I
w
78
76
74 4
0.2 0.3 0.4 0.5 0.6 0.7 0.8

Fig.4. Dependence of the integral assessment of prospects on parameter

Analysis of the graph shows that with an increase in the value of a from 0.2 to 0.8, there is an increase in the
integral assessment, which corresponds to the strengthening of the influence of development dynamics indicators in
the generalised criterion. At the same time, the ranking of candidates remains unchanged, which indicates the stability
of the model to moderate changes in controlled parameters and confirms its robustness and controllability.

The results of experimental studies have shown that the use of normalisation and a hierarchical multi-criteria
model ensures the stability and reproducibility of candidate assessment. A comparison of the selection results obtained
using the proposed model with expert assessments demonstrated a high level of consistency, which indicates the
adequacy of the model to the actual decision-making process.

In addition, the experiment confirmed the expediency of considering the selection of young people taking
into account not only the current values of indicators, but also their comprehensive combination within a formalised
model. The proposed solutions make it possible to reduce the influence of subjective factors and increase the
transparency of the selection process in an intelligent information system for decision support in the process of sports
selection.

The results obtained indicate the effective integration of multi-criteria assessment and the method of
hierarchy analysis within the intellectual information system for decision support. The proposed approach provides
the possibility of adapting criteria and weighting coefficients to different conditions and requirements, which is
especially important for the task of selecting young people with high development potential.

Thus, experimental studies have confirmed the practical applicability of the proposed model and the
feasibility of its use as a decision support tool in weakly formalised selection tasks.

Conclusions

The modern development of information technologies, intelligent data analysis and decision support systems
creates the prerequisites for the formalisation and automation of sports selection processes. At the same time, analysis
of scientific publications shows that most existing models of multi-criteria assessment of athletes are static in nature
and focused on analysing the current level of preparedness, without taking into account the dynamics of changes in
characteristics over time. This is a significant limitation in the selection of young candidates, for whom development
potential is crucial.

Therefore, the paper proposes an adaptive multi-criteria decision support model for sports selection tasks,
which combines the assessment of the current level of preparedness of candidates with formalised consideration of
the dynamics of their characteristics.

A mathematical apparatus for forming an integral assessment of prospects has been developed, based on the
hierarchical aggregation of normalised indicators and the use of the hierarchy analysis method to determine weighting
coefficients. The proposed approach ensures the transparency, reproducibility and interpretability of the assessment
results. For the first time, a generalised performance indicator has been introduced into the youth selection process,
which takes into account both normalised values and the rate of change over time, allowing for an assessment of future
potential rather than just current results. Within the framework of an experimental study on a sample of 24 candidates,
it was shown that the distribution of integral assessments has a heterogeneous structure, which justifies the use of
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adaptive threshold values for classifying candidates according to their level of prospects. The use of statistically
justified thresholds made it possible to form a group of the most promising candidates without introducing strict
regulatory restrictions. The analysis of the model's sensitivity to changes in the o parameter confirmed its
controllability and stability. A change in the balance between current indicators and development dynamics affects
the absolute values of the integral assessment, but does not violate the overall structure of candidate ranking.

The results obtained indicate the practical applicability of the proposed model for use in intelligent decision
support systems for youth selection tasks and confirm the feasibility of using formalised multi-criteria analysis
methods.
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Anina THATUYVYK, fpocnas THATUYK

XMebHUIBKUIT HALliOHAJIBHUI YHIBEPCUTET

AJTATITUBHA BATATOKPUTEPIAJIBHA MOJIEJIb HIITPUMKHU IPUMAHATTA
PIINEHD B 3AJIAYAX CITOPTUBHOI'O BIABOPY

Y cyyacHmux ymMoBax po3BUTKY IHGOPMALIIVIHUX TEXHONIONMY, IHTE/IEKTYA/IbHOO aHamBy AaHUX Ta CUCTEM [IATDUMKN
NPMAHSTTS  DILUEHb BUHUKAE 10Tpeba y @opmMasizauii 1@ asToMatu3auii rpoueciB CriopTuBHOro BIA6OPY. ICHyro4Yi Mosesni
baratoKpuTEDIa/IbHOI OLIIHKY CIIOPTCMEHIB, SK PaBU/Io, MatoTh CTATUYHM XapaKTeD | OPIEHTOBAHI JINLIE Ha aHa/li3 OTOYHOIO PiBHS
MIAroTOB/IEHOCT, O OOMEXYE iX €PEKTUBHICTL NMPpU BIAOOPI MOJIOANX KaHAMAATIB, /1S SKUX BaXK/MBUM € 1OTEHLII/T PO3BUTKY. Y
POBOTI 3arPOMNOHOBAaHO aAaMTUBHY GaraToKPUTEDIA/IbHY MOAESb IMATPUMKY MPUHHSATTS PillieHb, SKa IHTErPYE OLiHKY MOTOYHOIO PiBHS
XapaKTEPUCTUK KaHAMAATIB 3 QOPMAsI30BaHNM YpaxyBaHHIM AUHAMIKM IX pO3BUTKY y 4aci. Po3pobrieHo matematuyHmi anapar
QDOpMyBaHHS IHTErPa/IbHOI OLIHKM NEPCIEKTUBHOCTI, O 6a3yeTbCd Ha IEpapXiyHivi arperauii HopMasi30BaHNX MOKa3HWKIB Ta
3aCTOCyBaHHI METO4Y aHanizy IEpapXivd A/ BUZHAYEHHS BaroBux KOEQILEHTIB. Brieplie BBEAEHO y3ara/lbHEHW [TOKa3HUK
XapaKTEPUCTIKM, SKW MOEAHYE HOPMAIIZ0BAHI 3HAYEHHS TOKA3HUKIB Ta TEMIT iX 3MiH, L0 [JO3BOJISE OLHIOBATU HE JIULLIE TOTOYHI
pe3ysibTati, a ¥ MepcrieKTUBHICTL PO3BUTKY. EKCIIEPUMEHTA/IBHE AOC/TIAKEHHS HA BUOIPLI 3 24 KaHAUAATIB 10Ka3aa0 HEOAHOPIAHY
CTPYKTYDY PO3M0AITY IHTErpasibHNX OLIHOK, O MATBEPAXKYE AOLIIbHICTL BUKOPUCTAHHS 3AANTUBHUX 10POriB A5 Knacugikalii
KaHANAATIB 38 PIBHEM MEPCIIEKTUBHOCTI. [IPOBEAEHO aHasI3 Yy T/IMBOCTI MOAE/T 4O 3MiHM NapameTpa d, Lo AO3BOJISIE PerysioBam
6a/1GHC MK [TOTOYHUMY ITOKA3HUKAMY Ta ANHAMIKOKO PO3BUTKY. Pe3ysibTaTv rigTBepansIM CTIVKICTE MOAEST Ta HE3MIHHICT 3arasibHoi
CTPYKTYPU  ParKyBaHHS KaHAMAATIB pU 3MIHI  Barosux napametpis. 3arnporioHoBaHa MOAEb 3a0E3Meqye  po30picTs,
BIATBOPIOBAHICTb Ta IHTEPNPETOBAHICTL OLIHIOBAHHS, YO pOOUTH ii MPpuAaTHOI V151 BUKOPUCTaHHS B IHTEIEKTYAIbHUX CUCTEMAX
TTIATPUMKY TIPUAHSTTS DILUEHb Y 384a4ax CrIOPTUBHOMO BIA6ODY MO/odl. [IpaKTudHa KOPUCTb MOAENI IOISIaE y TOMY, LYo BOHA
AO03BOJISIE TPEHEPAM | CrieLiaslicTam 3i CrIOPTUBHOIo BIA60PY ePEKTUBHO Ta 06 EKTUBHO BU3HAYaTV KaHAMAATIB 3 BUCOKUM ITOTEHLIA/IOM
PO3BUTKY, BPaxoBytoYu SK MOTOYHMY pIBEHD MMAroTOB/IEHOCT, Tak [ AMHAMIKY iX XapakTepnucTuk. Mogesib Moxe 6yTv IHTErpoBaHa B
IHTENIEKTYAIbHI CUCTEMU TIATPUMKY [PMHSTTS PILLEHL V15 1/IGHYBAHHS TPEHYBA/IbHOIO MPOLECY Ta CTPAaTeriyHoro (opMyBaHHs
KOM&EHL MOJI0ANX CIIOPTCMEHIB.

KmoyoBi  cr10Ba:  cuCTEMU  TIATDUMKY  IDUMAHSTTS  PILUEHB,  OaraToKpUTEDIa/IbHa OUiHKE, —IHTerpasbHa — OUiHKa
TIEPCIIEKTUBHOCT], 3AaMTUBHE MOAESL, AMHAMIKE PO3BUTKY, CrIODTUBHUM BIAGID, METOA aHaisy iepapxiv.
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