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QUALITY MODEL OF MEDIA SYSTEMS WITH INFOGRAPHIC DATA

The study of the quality of media systems development, which incorporates a large volume of infographic data, is a
highly relevant task, as the increasing amount of information demands new approaches to its presentation that ensure rapid and
efficient perception. This paper is dedicated to analyzing the factors influencing the quality of media systems development and
constructing a model of prioritized factor influence, which will serve as the foundation for further research into predictive quality
evaluation.

The article employs graph theory tools and systems analysis methods, specifically the mathematical hierarchy modeling
method. Based on expert evaluation, a set of factors influencing the quality of media systems development has been identified,
including the target audience, content, interactivity, layout, prototype, typography, and data visualization. The influences and
dependencies between these factors have been visualized using a directed graph. The priorities of the factors were determined
through the method of mathematical hierarchy modeling, which involves the formation of a binary factor reachability matrix and the
construction of iterative tables. These iterative tables contain information on the ordinal number of the factor in the set, the subset
of reachable vertices, the subset of predecessor vertices, and the intersection of the subsets. It was found that the highest rank
belongs to the factors “target audience” and "content”, while the lowest rank was assigned to the “typography” factor. Based on the
data obtained during the iteration process, a model of prioritized factor influence on the quality of media systems development with
infographic data was synthesized.

The constructed model will assist in more effectively allocating resources, such as time and funds, across the key stages
of media systems creation. Additionally, it will help minimize risks associated with the product’s mismatch with the target audience's
needs, thereby reducing additional costs in the development process.
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Anvona KY/IPALLIOBA, Tapac OJIIAPHUK

HanionansHnii yHiBepcuteT «JIbBiBChKa MOMITEXHIKA»

MOJEJIb AKOCTI MEJAIA CUCTEM 3 IHOOI'PA®TYHUMU JAHUMHU

AocnipKkerHHs1 SKOCTi pO3PO6/IEHHS MEAIA CUCTEM, LYO MICTATL BEMKY Ki/IbKICTb IHQOrpagiuHnx faqmx, € akTya/ibHOK
384a4EK0, OCKIfTbKU 3POCTatoYMii 06Csr IHGOPpMALi BUMArae HOBUX riAxo4i8 A0 T nogaHHs, 34aTHUX 3a6e3reqYnTy LWBMAKE Ta
epekTuBHe CripmiHATTA. farHa poboTa rpucBsIYeHa aHaslizy @aKkTopliB Br/MBY HA SIKICTb PO3POBIIEHHS MEQIA cUCTEM Ta nobyAoBI
MOZJEs NPIOPUTETHOIO B/INBY (PAKTOPIB, 5IKa CTAHE OCHOBOIO MOAE/IbLUMX HAYKOBUX PO3BIAOK LYOAO MPOrHOCTUHYHOIO OLiHIOBAHHS
SKOCTI,

Y crarri BukopucraHo 3acobu Teopii rpagis Ta METOAM CUCTEMHOrO aHasldy, 30KpeMa METo4 MAaTeMaTuyHOro
MOAESIIOBAHHS IEPapXid.

Ha OCHOBI eKCriepTHOro OUIHIOBAHHSI BUOKPEM/IEHO MHOXWHY (PaKTOpIB BI/IMBY HA SKICTb PO3POO/IEHHS MEIA CUCTEM:
LiSIbOBa ayANTOPIS, KOHTEHT, [HTEPaKTUBHICTb, BEDCTKA, POTOTUI, LWPHUPTOBE OQDOPMIIEHHS, Bizyasnizauid AaHnx. CoOPMOBaHO
BIUmBM Ta 3aJIEXHOCTI MK @PaKTopamu, SiKi Bi3yasli30BaHO 3a [OMOMOrOK OpIEHTOBAHOMO rpaga. BusHayeHo rpiopnTeTHoOCTI
@aKTopiB 3a L[OMOMOrow0 METo[y MAateMaTuyHOro MOLESIOBAHHS IEpapXivi, Lo NEpesbayac @opmyBaHHS OiHapHOI MaTpuui
LAOCSKHOCTI ¢hakTopis 1a rno6yAoBy irepauivinux Tabrmub. Tpm LbOMY ITEPALIIVIHI TabnL MICTSTb BIAOMOCTI PO rMOpsAKOBMA HOMED
DaKTopa y MHOXWHI, MAMHOXUHY CyKYITHOCTI AOCS)KHUX BEDLUMH, MAMHOXVHY CYKYTHOCTI BEPLUMH IMONEPEAHNLL Ta MEPETUH
TTAMHOXWH. BU3HAYEHO, 1O HaiBHLUMH DaHI HANIEXUTE GaKTopaM <UiTb0Ba ayanTopis» Ta <KOHTEHT», a HalHWKYmi — @akTopy
«LpngToBe opopmIeHHs». Ha OCHOBI AaHux, OTpUMaHuX Mg Yac iTepauii, CMHTE30BaHO MOAE/b MPIOPUTETHOIO BBy QakTopis
Ha SIKICTb pPO3POB/IEHHS] MEJIA CUCTEM 3 IH@OMPagidHNMU AaHUMH.

lTobynoBaHa mMogesib [OMOMOXE EPEKTUBHILIE PO3IOFIIATH PECYDCH, 30KPEMA YacC | KOLITH, MPK K/IIOHOBUMU ETaramm
CTBOpEHHSI Megia cucTem. KpiM Toro, BOHA CrpUSITUME MiHIMI3aLi pU3NKIB, 10BA3aHUX I3 HEBIAMOBIAHICTIO MPOAYKTY MOTpebam
LirbOBOI ayANTOpIi, Ta, BIANOBIAHO, 3MEHLLIEHHIO AOAATKOBUX BUTPAT Y MPOLEC) PO3POOKA.

Kito4oBi crioBa: megia cucrema, iH@orpagika, QakTop, npiopuTETHMN BB, MOJESTb, SKICT.

Introduction

The primary function of media systems is the creation, transmission, and management of information
flows, which facilitate communication between various social groups and institutions. Media systems play a pivotal
role in shaping public opinion, political processes, and cultural values. With technological advancements, these
systems have become more interactive, allowing citizens not only to passively consume content but also to actively
engage with it, creating their own informational products. This, in turn, has transformed the structure of
communication and contributed to the democratization of access to information.

It should be noted that users of media systems face the challenge of limited time, which significantly affects
their informational needs. As a result, they prioritize quick responses to their queries, minimizing the effort required
to sift through large amounts of textual information. This highlights the importance of providing content in an
accessible and concise format, allowing for the perception of information with minimal cognitive effort. Moreover,
the growing competition in the information services market compels media system developers to seek new
approaches to user engagement.
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One of the effective tools for addressing this challenge is the use of infographics in media systems.
Infographics enhance the process of information perception by transforming complex data into visually appealing
and easily understandable images. This is particularly relevant in the context of the rapid development of
information technologies, which offer new opportunities for the interactive presentation of information. Infodesign,
incorporating dynamic and interactive elements, enables the creation of infographic projects that are effectively
integrated into the structure of modern media systems.

Media systems that employ infographics not only improve the processing and perception of information but
also increase user interest and engagement. They become dynamic environments for visualizing large datasets,
providing quick access to key information. Thus, the combination of media systems and infographic elements
contributes to the enhancement of the quality of information services, optimizing the process of information
transmission and facilitating its perception, which is a crucial factor in the competition for the attention of the target
audience.

Research into the factors affecting the quality of media systems with infographic data is an important step
in improving informational interaction. The quality of such systems is determined by a set of characteristics that
ensure the effectiveness of information presentation and perception. One of the key factors is the target audience:
understanding user needs allows for the adaptation of infographic content to their expectations and level of
expertise. Relevance, accuracy, and accessibility of content ensure successful information delivery. System
interactivity fosters deeper user engagement by allowing them to interact with the data and explore different aspects
of the information independently. Layout is another important factor, as it must provide logical structure and
intuitive navigation, facilitating the search for necessary information. Prototyping enables early evaluation of system
capabilities and the incorporation of improvements to enhance the user experience. Appropriately chosen fonts
improve readability and the overall impression of the content, while high-quality data visualization simplifies the
understanding of complex information through graphical elements. Analyzing these factors aids in the creation of
high-quality media systems that meet modern user and market demands.

The presented facts underscore the relevance of this study, which aims to develop a model for the priority
impact of factors on the quality of media systems with infographic data. To achieve this goal, the following tasks
were set: to analyze the factors influencing the quality of media system development; to determine the prioritization
of factors using the analytic hierarchy process (AHP); and to develop a model for the priority impact of factors on
the quality of media systems with infographic data.

Related works

An analysis of the literature on this topic [1-9] indicates that the issue of evaluating the factors influencing
the quality of media systems with infographic data is relevant and widely discussed. In [1], the growing popularity
of visual analytics is highlighted. Recommendations have been developed regarding the infographic representation
of abstracts and the main text of publications. Problems and promising directions for data visualization have been
identified. However, there is a lack of analysis of the criteria that determine the quality of the final result. In [2], it is
recommended to use infographics not only in analytical but also in scientific journals as a form of presenting
research findings. A multifactor linear regression analysis was conducted to determine the relationship between
article type and social media attention, considering bibliometric characteristics. The results show a higher citation
rate for articles that included data visualization. Moreover, infographics attracted significantly more attention on
social media compared to original research articles on similar topics. Thus, by creating infographics, journals can
increase the social media attention a particular study or topic receives.

The research [3] notes that the role of media institutions in the digital age is characterized by the
transformation of media consumption models, which are becoming increasingly diverse and heterogeneous.
Recommendations have been formulated to improve media quality in the context of social interaction. However,
recommendations concerning media quality from a technological perspective are absent. In contrast, [4] presents the
essence of an information-based approach to developing alternatives and identifying optimal options for high-
quality websites. Specifically, the following influencing factors are highlighted: content, usability, information
security, and performance. It was found that the quality of electronic web resources depends not only on the
prioritization of identified factors but also on the chosen implementation modes (variants). Only Pareto-optimal
factors were considered, which do not account for the resource development process.

In [5], it is stated that every content developer needs an audience and must possess knowledge about its
characteristics. Key concepts such as "audience segmentation" and "audience engagement” are discussed. The
modern trends in audience development under media convergence conditions are outlined. The problems and
opportunities that these trends create for content producers are highlighted. Methods are proposed by which content
developers can identify and effectively reach their target audience. Using datasets of social media posts from leading
airlines and SUV brands, collected from Twitter and Instagram, [6] examines the impact of image content on social
media engagement. A significant and reliable positive impact of graphic content on user engagement with both
product categories on Twitter was identified. High-quality and professionally taken photographs also contribute to
increased interest on both platforms for both product categories. The research [7] is aimed at studying the influence
of brand interactivity in social media on customer behavior. The results indicate a positive impact of interactivity on
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users' willingness to make purchases. Research [8] addresses the importance of data visualization in modern society
and its role in effective communication and data interpretation across various sectors. Examples of data visualization
applications in business management, scientific research, journalism, media, politics, and governance are provided.
The utility in each of these contexts is emphasized. Tools and software commonly used for data visualization are
analyzed. However, insufficient attention is given to identifying and systematizing the factors affecting media
systems' quality. The prioritization of these factors remains unexplored. An effective method for determining the
priority of influencing factors in the examined process is presented in the research [9]. However, this research is
focused on evaluating factors affecting the quality of reference and encyclopedic book publications.

Method for determining the priority impact of factors

The key to solving the task at hand lies in selecting the criteria that influence the quality of media systems
development and establishing, through expert assessment, a set of interrelationships between them. This initial data
is represented by a directed graph. Factors are placed at the vertices of the graph, and arcs connect pairs of vertices
for which a relationship has been identified. This relationship indicates a certain dependency of one parameter on
another [9].

To establish the priority levels of the factors based on the constructed graph, the method of mathematical
hierarchy modeling [10] was employed. A reachability matrix A was built, where the binary elements are determined
by the following rule:

_ |Lif itis possible to reach vertex j from vertex i

i |0 otherwise. @

The reachability of vertex X (j=1, 2, ..., n) with respect to vertex Xi (i=1, 2, ..., n) is determined by the presence
of a connection of a certain type (direct or indirect). Let us denote the subset of reachable vertices as K(X;). In this context,
vertex X;, for which reverse reachability from vertex X;, is possible, will be termed its predecessor. The set of predecessor
vertices forms the subset L(X;). The intersection of vertices formed by these subsets H(Xi)=K(X)NL(X;), under the
condition that L(Xi)=H(X;), defines the dominance of the action of factors associated with these vertices and is established
through the analysis of the so-called iterative tables. As a result of performing the aforementioned operations on the
elements of the directed graph, a multi-level model is obtained, reflecting the dominance of the action of factors on the
process of media system development.

For the further establishment of factor prioritization based on the reachability matrix, iterative tables are
constructed containing four columns, where i denotes the ordinal number of the factor in the set. In this process, data
from the rows of the reachability matrix are utilized to form column K(X;), while data from the columns of the same
matrix are used to form column L(X;). The column K(X;)NL(X;) presents the factors that are common to both K(X;)
and L(X;).

Based on the obtained results, a model of the priority influence of factors on the quality of media system
development with infographic data is synthesized.

Experiments
Based on the expert evaluation, a set of factors influencing the quality of media systems that contain a

significant number of infographics has been identified X ={X,, X,, X5, X,, X5, X¢, X, }, where X; — target

audience; X, — content; Xs— interactivity; Xs— layout; Xs— prototype; Xe— typography; X;— data
visualization.

To establish the relationships among the identified factors, graph theory tools were employed [11]. Based
on expert judgments, the influences and dependencies between the factors of the studied process were formulated:

X1 (target audience) affects X4 (layout), Xs (prototype);

X> (content) affects X3 (interactivity), Xa (layout), Xs (typography), X7 (data visualization);

X; (interactivity) affects X7 (data visualization) and depends on X (content), Xx (layout);

Xs (layout) affects Xz (interactivity), Xs (typography), X7 (data visualization) and depends on X (target
audience), X (content), Xs (prototype);

Xs (prototype) affects Xx (layout) and depends on X; (target audience);

Xs (typography) depends on X; (content), Xz (layout), X7 (data visualization);

X7 (data visualization) affects X5 (typography) and depends on X> (content), Xz (interactivity), Xa (layout).

Based on the established statements, a graph of relationships among the identified factors has been
constructed (Fig. 1), where the vertices of the graph represent the factors, and the edges connect them wherever a
relationship exists.

24 MDKHAPOJIHUI HAYKOBUI XKYPHAJL )
«KOMII’IOTEPHI CUCTEMHU TA IH®OOPMAILIUHI TEXHOJIOI'II», 2024, Ne 4



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

X1
Target Audience

X7
Data Visualization

v

X6
Typography

X3-X7

Xs
Prototype

-

Fig. 1. Graph of relationships between factors in the development of media systems with infographics

Based on the created graph, an accessibility matrix has been synthesized (Table 1) according to the
principle (1).

Table 1
Accessibility Matrix
Factor X1 Xz Xz X4 Xs Xs X7
X1 1 0 1 1 1 1 1
Xo 0 1 1 1 0 1 1
X3 0 0 1 0 0 1 1
X 0 0 1 1 0 1 1
Xs 0 0 1 1 1 1 1
Xs 0 0 0 0 0 1 0
X7 0 0 0 0 0 1 1

Iterative tables have been developed to determine the priority of factors (Table 1 — Table 7). A table for the
first iteration has been created, where K(X;) represents the subset of reachable vertices, P(X;) denotes the subset of
predecessor vertices, and K(X;))NP(X;) indicates the intersection of subsets [10]. Factors with an established priority
level are highlighted in gray.

Table 2
Results of the first iteration
i K(Xi) P(X) K(X)NP(X)
1 1,3,4,56,7 1 1
2 2,3,4,6,7 2 2
3 3,6,7 1,2,3,4,5 3
4 3,4,6,7 1,2,4,5 4
5 3,4,5,6,7 1,5 5
6 6 1,2,3,4,5,6,7 6
7 6,7 1,2,3,4,57 7

As a result, the factors X (target audience) and X, (content) have the highest priority level. These factors
are removed for the next iteration.

Table 3
Results of the second iteration
i K(X) P(Xi) K(X)NP(X))
3 3,6,7 3,4,5 3
4 3,4,6,7 4,5 4
5 3,4,5,6,7 5 5
6 6 3,4,5,6,7 6
7 6,7 3,4,5.7 7
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The second level of priority belongs to factor Xs (prototype). After establishing the priority, this factor is
removed from the table.

Table 4
Results of the third iteration
i K(Xi) P(Xi) K(X)NP(X)
3 3,6,7 3,4 3
4 3,4,6,7 4 4
6 6 3,4,6,7 6
7 6,7 3,4,7 7
The third priority factor is X4 (layout). It is removed for the next iteration.
Table 5
Results of the fourth iteration
i K(Xi) P(Xi) K(X)NP(X)
3 3,6,7 3 3
6 6 3,6,7 6
7 6,7 3,7 7
The fourth level of priority is assigned to factor Xs (interactivity). The iteration continues.
Table 6
Results of the fifth iteration
i K(Xi) P(Xi) K(X)NP(X)
6 6 6,7 6
7 6,7 7 7
The fifth priority is assigned to factor X; (data visualization).
Table 7
Results of the sixth iteration
i K(Xi) P(Xi) K(X)NP(X)
6 6 6 6

The last, sixth level of the hierarchy is occupied by factor Xs (typography).
Based on the obtained values, a model of the prioritized influence of factors on the quality of media
systems with infographic data has been constructed (Fig. 1).

\4

Development of a Web Resource Based

on Infographic Material

Target Audience X1 Content X2
< 7
< Prototype Xs
< Layout Xa
< Interactivity X3
< Data Visualization X7
) Typography Xs

Fig. 2. Model of the priority influence of factors on the quality of developing media systems with infographic data
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Conclusions

A model of the priority influence of factors on the quality of media systems with infographic data has been
developed. The analysis of factors such as target audience, content, interactivity, layout, prototype, typography, and
data visualization revealed that the highest influence on the quality of media systems is exerted by “target audience”
and “content”, while “typography” has the least impact.

Determining the priority of factors using the method of hierarchical mathematical modeling allowed for the
clear identification of interdependencies among the factors and their influence on the quality of media systems. This
enables developers to focus on key aspects of media system creation, optimizing resources, time, and costs at
various stages of development.

Future development prospects in this area may be directed toward building predictive models for assessing
the quality of media systems with infographic data, which will enhance their competitiveness and alignment with the
needs of the target audience.
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