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The process of creating a book publication involves a series of interrelated stages,
which are determined by many creative, organisational and technological factors. The
final result of book production — its quality, content richness and aesthetic appeal —
directly depends on the harmonious interaction of all components of the publishing
process. Since this process involves numerous interrelated decisions that determine both
the content and visual structure of the book, it is important to identify the factors that
have a decisive influence on achieving high performance.

The article establishes that the formation of a publication depends on the in-
teraction of factors such as reader demand, subject matter, type and format of the
publication, age audience, volume and features of the artistic design. It also sub-
stantiates the need to create a model of the priority influence of factors, which makes
it possible to systematise the identified interrelationships, quantitatively assess their
significance and establish a hierarchy of influences. Such a model is designed to ensure
a scientifically sound approach to analysing the process of book publication, making
it possible to identify the most decisive factors on which its quality and structural
integrity depend.

Based on the ranking method, which consists in ordering factors according to their
importance, a hierarchical model of factor interaction has been constructed, taking into
account both direct and indirect links between them. A quantitative assessment of the
weight coefficients of each factor was carried out, which made it possible to determine
their priority levels and form a generalised semantic network of the publication formation
process. The results obtained reflect the logic of interaction between the elements of the
publishing system and allow not only a deeper understanding of its structure, but also
predict the effectiveness of its functioning at individual stages. The developed model
is the basis for designing and justifying alternative and optimal ways of implementing
the process of forming a publication, which creates the prerequisites for improving the
efficiency and quality of the book layout process.

Keywords: priority influence model, influencing factors, publishing process, publi-
cation formation, ranking.

Problem statement. In the current conditions of the publishing and printing indust-
1y, the process of book production is characterised by a complex structure that combines
creative, editorial, technological and production stages. Each of these stages is influenced
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by a combination of internal and external factors that determine the quality of the final
product. The lack of a systematic approach to assessing the degree of influence of these
factors leads to an irrational distribution of resources, a decrease in the efficiency of
publishing processes and a deterioration in the quality of publications. Therefore, there
is a need to develop a model that would reflect the priority of the influence of individual
factors on the process of book production and allow for a quantitative assessment of their
interrelationships.

Analysis of recent studies and publications. The issue of researching the processes
ofbook production and assessing the impact of factors on their quality has been repeatedly
addressed in the works of V. M. Senkivsky, I. V. Pikh, and O. V. Melnikov, who developed
amethod for ranking factors influencing the quality of technological processes in printing
production. A. V. Kudryashova proposed an information technology for the predictive
assessment of the quality of the editorial and publishing process, while S. F. Gavenko
and O. V. Melnikov studied standards in the publishing and printing industry as factors
stabilising the quality of printed products.

At the same time, most works focus on technological or organisational aspects, while
the issue of quantitatively determining the priority of factors influencing the publication
formation process remains insufficiently researched. This necessitates the development
of a model that will allow the integration of qualitative and quantitative characteristics
of factors into a single assessment system.

Purpose of the article. The purpose of the article is to develop a model of priority
influence of factors on the process of book publishing, which involves the identification,
classification and ranking of the main factors that affect the quality of the publishing
process.

Presentation of the main research material. The process of creating a book
publication is a complex and multifaceted system that combines creative, technical,
and organisational stages. The final result depends on the coordinated interaction of
all elements of this process — a high-quality, aesthetically pleasing and substantively
complete publication that can satisfy the needs of its readership. The creation of a book
publication involves a set of interrelated decisions concerning both content and form,
which is why it is particularly important to identify the priority factors that directly
influence the effectiveness of this process [1].

Assume that § = {S, S, S, S, S, S,} is the general set of factors, where S, —
thematic and production planning, S, — reader demand, S, — type of publication, S, —
age category of the reader, S; — volume of the publication, S, — design option.

Taking into account the above set of factors, we will design a semantic network —
an informational static model of the relationships between the factors of the book
publishing process (Fig. 1). [2].

The semantic network presented outlines the main factors influencing the formation
of a publication [3].

Using predicate constructions, we present the functional relationships between
the factors involved in the typesetting process of a book publication in the following
form:
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Fig. 1. Semantic network of factors influencing publication formation

(vS) [3 (S,, Thematic and production planning) < forming (S, S,) A determines
the expediency of the choice (S, S,) A determines the expediency of the choice (S, S;) A
determines (S, S))];

(VS) [3 (S,, Reader demand) < determines (S, S,) |;

(vS) [3 (S,, Type of publication) «<— determines (S,, S,) A determines (S,, S,) A
affects qualification (S, S))];

(VS) [3 (S,, Age category of the reader) «— determines (S, S,) A determines (S, S,)];

(VS) [3 (S, Volume of the publication) «— A affects qualification (S, S,) A A affects
qualification (S, S)];

To establish the ranks of factors in the process of book publishing, we will use the
factor ranking method, which has been improved by introducing hierarchical models of
dependencies between factors.

In further research, it is advisable to take into account the following definitions and
statements [4].

Definition 1. Any technological process in printing production involves a number
of factors that have a decisive influence on the quality of its implementation and,
accordingly, on the quality of printed products.

Let R = {r,r,,...,r_} — arbitrary set of technological processes; §={S, .S, ....,
S} — multiple factors affecting the quality of the m-th process, ne n, — number of
factors in the m-th process. We will also assume that

A(Sk)zoa)(Sjk)(kzl, 2., m),

j=1
where: 4 (S . )— numerical indicator of the quality function of the m-th process; @ ( Sy )—

numerical weight indicator of additional quality brought by factor j to technological
process k. Then the definition can be presented as follows:
(3p)(Vs)A(s,); reR; ses.
Definition 2. The rank and priority of a factor is determined by a weighting coef-
ficient. Among any set of factors, at least one priority factor can be identified.
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Thus, for the set W= {w, ,w, ,...,w 1 the weight of factors in the technological

process, provided that B(w) = max {w, ,w, ,...,w |, we will have:
(3p)(Yw)B(w); reR; weW.

Statement 1. The existence of relationships between factors is a prerequisite for their
formalised representation in the form of a graph.

Statement 2. Accounting for and analysing the influences and dependencies between
factors in the initial graphical model, built on the basis of expert judgements, allows the
initial ranks of factors to be determined.

Statement 3. When comparing factors within the initial graph, the synthesised multi-
level model shows only the advantages between them.

Statement 4. The final weight values that determine the rank and degree of influence
of factors on the m-th technological process of printing production can be identified by
creating and processing a matrix of pairwise comparisons and calculating the normalised
components of the main eigenvector of the matrix.

Definition 3. A set of factors ordered by descending normalised weight values does
not contain factors that are absolutely identical in terms of their impact on the technolo-
gical process [5].

On the condition that C(w) = w, > w,,, s G =1, 2, ... n—1) the following entry
would be fair:

(Yw)C(w); weW.

According to statements 1-4, the synthesis of a model of the priority influence
of factors on the m-th technological process of printing production is carried out by
identifying the factors characteristic of the analysed process, creating, analysing and
processing the initial graphical model, in which the relationships between the factors are
established on the basis of expert judgements.

The ranking method is based on numerical indicators relating to the number of
influences and dependencies between factors and their corresponding weighting coef-
ficients. In this case, we distinguish between direct actions, calling them 1st order in-
fluences, and indirect actions, calling them 2nd order influences. We will also distin-
guish between dependencies, establishing 1st and 2nd orders of importance for them in
a similar way.

To calculate the total weight values of the direct and indirect effects of factors and
their integral dependence on other factors, let us introduce the corresponding symbols.
Let g, — number of influences or dependencies for the j-th factor (j = 1, ..., n); w, —
welght of'the i-th type. We will distinguish between certain types of relatlonshlps between
factors, which we will depend on the type of relationship identified by the digital value
of the index, namely: i = | — BmuBH 1-ro nopsAKy; i = 2 — BIJIMBU 2-TO MOPSAKY; | =
3 — 3anexxHocTi 1-ro mopsiuKy; i = 4 — 3aJeKHOCTI 2-T0 TOPAIKY.

For calculations, we set some arbitrary numerical values for weight coefficients in
relation to the types of relationships. We will assume that for both types of influences, the
weights will be positive, i.e. w >0, w,=w /2, accordingly for dependencies — negative,
namely: w >0, w, = w /2. Let us denote the integral weight values of factors by the sums
of weights of all types of connections as S, [6].
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Finally, we obtain the following formula for calculations:

4 n
Sy =224

i=1 j=1
where n — conditional number of the technological process factor or its stage.

Since, according to the given initial conditions w >0 and w <0, that, accordingly
§,<0 and §,<0. To bring the weight values of the factors ‘to the origin’, i.e. to obtain
additional values, it is necessary to move the histogram of the integral graphical repre-
sentation of all types of connections upwards based on the ratio:

Ajzmax‘S3j‘+max‘S4j‘, (j=1 2,... n).

Taking into account (5) and (6), the final formula for obtaining the total weight
values of the factors will be as follows:

4
Sy =22 (4, +4,)

i=l j=

Quantities S 5 Serve as the basis for weighting, i.e., establishing the levels of quality
factors in the implementation of the technological process. Based on the results of the
weighting, we synthesise a graphical model using the obtained weight values, which
reflect the priority of the factors’ influence on the process. [7].

Based on the graph (Fig. 2), for each factor we construct hierarchical trees of their
connections with other factors, taking into account both types of influence — direct and
mediated, i.e. indirect, which pass through another factor [8].

!s,» . Sa (Ss) Ss )

Sz )( Se )| Se »SS Se Ss | Se

Ss | Se S3 ) ( Se [ S4 Sg
Fig. 2 Graphs of hierarchical direct and indirect influences
between factors shaping publication

Let us introduce the following symbols to show the relationships between the
factors under consideration: — — directly influences, —(...) — indirectly influences,
«— —directly depends on, «— (...) — indirectly depends on, A — logical “and”, <> —no
influence or dependence.
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Fig. 3. Graphs of hierarchical direct and indirect dependencies
between factors influencing publication formation

Direct and indirect influences of factors:

SI_)SZ/\S]_)(S6)/\S1_)S3/\S1_)(SZ’S4’S6)/\S1_)S6/\S1;

Sz - S6 A Sz;

Ss_)Sz/\Ss_)Szt/\Ss_)(SySs)/\Ss_)Sﬁ/\Sj’;

S4_)S5/\S4_)(S3’S6)/\S4_)S6AS4;

S5 - S3/\ S5 - (S4’ Sa) A S5 - S6 A S5;

S, 8.

Direct and indirect dependencies of factors:

S, S8y

Sz - S1 A Sz - S3 A Sz - (SI’ S5);

S3 - S1 A S3 - S5 A S3 - (SI’ S4);

S4 - S3 A S4 - (SI’ S5);

S5(_S1/\S5(_S4AS5(_(S3);

S6(_SI/\S6(_S2/\Sﬁ(_(SI’S3)/\Sﬁ(_Sj’/\S6(_(S1’S5)/\S6(_S4AS6(_(S3)/\
S6 - S5 A S6 - (SP S4);

Based on the above statements and the introduced indicators, we will calculate the
total weight coefficients of direct and indirect influences of factors, as well as the level
of their integral dependence on other factors.

For calculations, we will use the following conditional values of weight coefficients
in conditional units: w, =10, w,= 5, w,=-10, w, = -5.

As a result, we obtain an expression for calculating the intermediate total values of
the weights of the factors determining the publication [9]:

Sy :Z

i

Zqiiwi‘

4
=1 j

7
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Table 1

Calculation data and ranking of factors in the formation of the publication
Number Rank Level
of factor | ¢ J qy q; | 4, S J Sz,- ng S p SF]. Factor | of prio-

j r, rity

1 4 6 0 0 40 30 0 0 155 5 1

2 1 0 2 2 10 0 -20 | -10 95 2 4

3 3 2 2 2 30 10 -20 | -10 | 125 4 2

4 2 2 1 2 20 10 -10 | -10 | 115 3 3

5 2 2 2 1 20 10 | 20 | -5 115 3 3

6 0 0 5 7 0 0 -50 | -35 0 1 5

Based on the established priority levels, we form a model of the priority influence

of factors on the quality of the book publishing process. [10].

S

Formation of the publication

Sy= Thematic and production
planning

54— Type of publication

S4— Age category

of the reader

Sz— volume of the publication

Sa= Reader demand

Ss— Design option

Fig. 4 Model of the priority influence of factors on the process of publication formation

Conclusions. The study found that the process of creating a book publication is a
multifactorial system in which creative, organisational and technological components
interact. The proposed model of priority influence of factors made it possible to determine
the degree of significance of each of them and to identify the main interrelationships

between the elements of the publishing process.

The proposed model serves as a basis for designing and calculating alternative and
optimal options for implementing the publication formation process, which will serve as
a prerequisite for improving the efficiency of the book layout process.
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Ipoyec ¢hopmysanus KHUINCKOBO2O SUOANHA OXONIIOE HUSKY 63AEMONOG SA3AHUX
emanis, sIKi BUSHAYAIOMbCA BNIUBOM OA2aMbOX (AKMOPIE MEOPUO20, OPEAHI3AYIUHO-
20 ma mexuonoeiunozo xapaxmepy. Kinyesuil pesynomam gopmysanhs KHUICKOBO2O
BUOAHHA — 1020 AKICTb, 3MICMOBA HACUYEHICMb A ecemu4na npueadiusicms —
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be3nocepednbo 3anexncums 6i0 2apMOHIUHOL 83A€MOOIL 8CIX CKAAO0BUX BUOABHUYO20 NPO-
yecy. Ockinvku yeul npoyec 6KII0YAE YUCTEHHT 63AEMON08 I3AHT PIlUeH s, WO BU3HAYA-
10Mb K 3MICOBY, MAK I 6i3VANbHY CIMPYKMYPY KHUSH, BANCTUSO BCIAHOSUMIU, K caMe
Gaxkmopu maromv BUSHAUANLHUL GNIUE HA OOCACHEHHSL BUCOKOT Pe3YIbMAmMUEHOCHI.

Y ecmammi ecmanoeneno, wo gopmysanus suoanms sanedxicums 6io 63aemooii ma-
KUX YUHHUKIG, SIK YUMAYLKULL NORUM, MeMamuxa, 6uo i popmam 6UOaHHs, GIK08A ay-
oumopis, obcse ma ocobaugocmi Xyo0drCHb020 oghopmaenns. Taxosc 0OIPYHMOBAHO
HeOOXIOHICMb CMEOPEeHHs MOOei NPIOPUMEMHO20 NIUBY (PAKMOPIE, WO O0AE 3MO2y
cucmemMamu3yeamu 8UAGNLEHI 63AEMO38 S3KU, KIIbKICHO OYiHUMU CIMYNIHb IXHbOI 8a2o-
Mocmi ma ecmanogumu iepapxiro eniugie. Taka mooens nokIuKana 3abesnevumu Hay-
K080 00IPYHMOSAHUL NIOXi0 00 aHANI3y npoyecy QOpmMYy8aHHs KHUICKOBO20 GUOAHHS,
VMOJNCTUBTIOIOUU BUABILCHHS HAUOIIbW GUSHAYATLHUX UYUHHUKIE, 610 AKUX 3ANEHCUmb
1i020 AKiCcMb | CMPYKMYPHA YINICHICMb.

Ha ocnosi memody panacysanns, skuti noiseac 6 ynopsokyeanui (hakmopie 3a cny-
neHem ixHbol 8axcaugocmi, NOOYOO8AHO IEPAPXIUHY MOOENb 83AEMOOIT (hakmopis, y aKill
8PAXOBAHO SIK NPAMI, MAK I ONOCEPEOKOBAHI 38 'A3KU Midc Humu. 1IpoeedeHno KinbKicHy
OYIHKY 8a208UX KOEDIYIEHMIB KONCHO20 (hakmopa, wo 0aio 3M02y U3HAUUMU PIGHI iX
npiopumemnocmi ma cghopmyeamu y3a2aibHeHy CEMAHMUUNY Mepedxcy npoyecy Gopmy-
sanus eudanusn. Ompumani pe3yromamu 6i000padicaromy J102iKy 63acMo0ii enemenmie
BUOABHUYOI cucmemMu ma 0036010 Mb He auwe 2iudbwe 3po3ymimu il cmpykmypy, a i
npocHo3yeamu egheKmugHicmy QYHKYIOHYS8anHsa Ha okpemux emanax. Pospobnena mo-
0elb € OCHOBOI0 OISt NPOEKMYBAHHSL A OOTPYHMYBAHHS ANbMEPHAMUGHUX | ONTNUMAITb-
HUX cnocodie peanizayii npoyecy ¢popmyeanHs 8UOAHHI, WO CIMBOPIOE NEePedyMOBU OJis
niOBUIeHHS eheKMUBHOCMT A AKOCMI NPoYecy 8epCmMants KHUNCKOGUX 8UOAHD.

Knwuogi cnosa: mooens npiopumemnozo enaugy, ¢axmopu @niusy, UuOagHU4UL
npoyec, popmysants GUOAHHS, PAHICY BAHHSL.
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