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ALGORITHMIZATION OF PROCEDURES FOR COORDINATION INDIVIDUAL
OPINIONS IN THE PROCESS OF IMPLEMENTATION ORGANIZATIONAL
AND MANAGERIAL LABOR RELATIONS

Abstract. The methods of making a collective decision and choosing group matching
procedures are analyzed. It is assumed that the methods of evaluation are given in the scales of
qualitative order, including the binary relations of alternatives. The analysis of group selection
procedures in the management of complex systems is carried out. The necessary preliminary
conditions for the construction of mathematical models of group choice in the management of
complex systems are systematized. The sequence of solving the problem is to analyze the
conditions for the harmonization of the rules of group choice, requirements and serial relations,
from the point of view of reasonableness in a group choice, algorithmization of procedures for the
coordination of individual opinions.

The development of mathematical models of formation of group decisions in different classes
of relations is proposed. This pursued the goal of providing the «subtleties» of group choices. As
rules of outgoing (basic) rules, rules of the type of majority apply. Repeated appeal to individuals
involves clarifying their thoughts on the alternatives included in the group of the best. As a result,
majoritarian relations were obtained and their generalizations, which express the general opinion of
the whole group of experts.

The formalization of interactive procedures for consistently obtaining the group consensus of
expert opinions provided that the relations are transitive, including feedback on the convergence of
opinions. The selectivity of the choice function is achieved by expanding the structure of the family
of solving sets. The result of this formalization is the refinement of expert opinions on the
alternatives included in the group of the best, but with a minimum number of votes. This
formalization creates the necessary conditions for the processing of results in decision support
information systems.

Algorithmization of procedures for coordinating individual thoughts in the management of
publishing. The proposed algorithm allows to account for the initial opinions of all experts and
customers of the publishing house in the form of a profile of individual selection functions. As a
result, a sequence of steps has been formed to reconcile individual thoughts in the management of
publishing.

Keywords: binary relations, group choice, legal organization of publishing house
management, organizational and managerial labor relations, expert assessments.
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AJITOPUTMIBALIA MPOUOEAYP ITOTI'O/UKEHHS IHANBIAYAJIBHUX IYMOK
Y IIPOIECI PEAJIIBALIL OPTAHI3AIIIMHO-YIIPABJIHChKHUX
TPYJOBHUX TPABOBIIHOCUH

AHoOTAalisA. AHATI3YIOTBCS EKOHOMIKO-TIPABOBI METOAM YXBaJICHHS KOJIEKTUBHOTO PIillIEHHS 1
BHOOpY TIpoLIeIyp TPYIOBOTO Y3rOJDKEHHS y TpOIeci peamizanii opraHizaiiiifHO-yIpaBiIiHCbKUX
TpyAOBUX TpaBoBinHOCHH. [lepenbavaeTscs, M0 METOAM OIIHOK HABOAATHCS y HIKANaxX SKICHOTO
HOPS/IKY, BKIIIOYAOuu OlHApHI BIAHOCHHHU anbTepHaTuB. IIpoBeneHo aHami3 mpouenyp rpyrnoBoro
BUOOpY TIpH YTIPaBIIHHI CKIaQAHUMH crcTeMaMu. CHUCTEeMaTH30BaHO HEOOXiJHI MOMEpeaHi YMOBU
noOy/ZI0BU €KOHOMIKO-IPaBOBUX MOJENEeH TIpyMoBOro BUOOPY MpH YNPaBIiHHI CKIAQAHUMHU
cucreMamu. IlocmioBHICTE pPO3B’S3aHHS IOCTABICHOI MpoOieMu Mependadae aHali3 yMOB
Y3rOJUKEHHs MpaBWiia TPYMOBOTO BHOOpPY, BUMOI 1 HMOPSAKOBUX BIJHOCHH IOAO PO3YMHOCTI Y
IpynoBOMYy BHOOpI, aIrOpUTMI3allil MPOLEeaAyp y3TOIKEHHS 1HAMBIIyaJIbHUX TyMOK IpPaIliBHUKIB.

3anpornoHoBaHO PO3pPOOJIEHHS EKOHOMIKO-NPAaBOBUX Mojeneil (QopMyBaHHS T'pPYyHOBHX
pilleHb Yy pI3HUX Kjacax MpaBoBifHOCHH. [Ipu npomy mnepeciigyBaiacs Mera 3abe3ledyeHHs
«TOHKOILI» TpymnoBoro BuOopy. Sk BuxinHi (0a30Bl) HpaBuUjia 3aCTOCOBYIOTHCS IpaBWiIa THUILY
Oinbiocti. IToBTOpHE 3BEpHEHHS 1O MpaliBHUKIB Tependadyae YTOYHEHHS IXHIX OYMOK IIOAO
QIBTEPHATHUB, IO BXOAATH y TPYIy Kpammx. Y pe3yibTaTi OTpUMaHO MaKOPUTAPHI BiTHOCHHU Ta
iX y3arajJbHEHHs, sIKi BUPAXXal0Th 3arajbHy AYMKY BCI€l TPYIIH €KCIIEPTIB.

[IpoBeneno Qopmanizaiiro iIHTEPAaKTUBHUX MPOLETYpP MOCIIJOBHOIO OTPUMAHHS TPYINOBOi
Y3TOPKEHOCT] TyMOK €KCIEPTiB 32 YMOBH TPAH3UTUBHOCTI MPABOBIIHOCHH, BKJIIOUAIOYH 3BOPOTHHUH
3B 130K 31 301KHOCTI AyMOK. CeNneKTUBHICTh (PYHKIIT BUOOPY JOCSTAETHCS LUIAXOM PO3LIUPEHHS
CTPYKTYpH CiIMEHCTBa BUPILIAIILHUX MHOXXUH. Pe3ynbratom i€l ¢opmanizalii € yTOYHEHHS TyMOK
eKCIIEPTIB I10JI0 aJbTEPHATHUB, SIKI BXOIATh y TpYIly HaWKpamux, aje 3 MIHIMAJbHUM YHCIOM
rojociB. L{s ¢opmanizaiis cTBOproe HEOOXiHI YMOBH OOpPOOKH pe3yibTaTiB B iH(pOpMaLiiHUX
cucTeMax MiATPUMKH yXBaJIEHHS pillIeHb MpalliBHUKaMH.

BukonaHo ajnropuTMizaniio Mpouenyp Y3TO[KEHHsS IHAMBIIyalbHUX JYMOK Yy Tpoleci
peanizamii  opraHizaliHO-yIpPaBIIHCbKMX  TPYAOBUX  IPaBOBIAHOCMH Yy  BHJIABHMIITBI.
3anpomnoHoBaHa aNTOPUTMI3allis J03BOJIsE 3MIHCHIOBATH 00K BUXITHUX JYMOK yCiX poOOTOAABIIiB
Ha BUAABHULTBI Yy (popmi npoduiro iHAUBIAYyanbHUX (YHKIINA BUOOpY. Y pe3yibTaTi copMOBaHO
MOCJIIOBHICTh KPOKIB Y3rOPKEHHs 1HMBIAyallbHUX JYMOK y IMPOLEC] MPaBoOBOi opraxizamii mpaii
BUIaBHHIITBA.

KuarouoBi ciaoBa: OiHapHi BiIHOCHHHM, TIpymnoBuil BuOip, NpaBoBa oOpraHizaiis Ipaii,
oprasi3auiifHO-yIpaBIiHCHKI TPY0B1 MPAaBOBIIHOCHHH, €KCIIEPTHI OLIIHKH.

®opmy: 26; puc.: 1; Tabn..: 0; 616:.: 17.
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1. Introduction. Decisions made by the employer under conditions of uncertainty, and goals
formed in the context of the expected results, include economic and legal procedures for
coordinating the opinions of specialists on many criteria. The guaranteed result of group decision-
making involves the harmonization of the opinions of the majority of participants of the choice in
accordance with legal and regulatory instruments, local acts of the enterprise. However, this
reference point, approved by the labor collective of specialists and experts, is an element of the
information and legal space that is useful for the decision maker, including the employer. Moreover,
a formal mathematical analysis cannot give a rigorous and accurate result of the choice of
alternatives under conditions of uncertainty. A variety of types of expert information and economic
and legal procedures for obtaining a group solution determine certain methodological problems of a
general nature that one has to face when organizing and conducting any group choice. One of the
key problems that arise during the economic and legal examination is the analysis of the individual
judgements of each expert, the aggregation of the collective opinion of workers to find a final
solution.

The complexity of this problem lies in the fact that the class of complete transitive legal
relations does not always correlate with the monotonous rules of group coordination. When
analyzing the selected subsystem for coordinating decisions on a variety of alternatives, it is
necessary to take into account its relationship with the rest of the more complete system of making
organizational and managerial decisions in the field of labor law. Without the ability and means to
accurately describe all these relationships, either the representation of the decision maker or the
opinion of experts who have these representations is used.

The listed aspects are especially relevant for the labor processes of managing hierarchical
structures of the employer. In particular, such decision-making procedures as organizing working
hours, structuring local regulations, employer workflow, selecting prepress options, creating
multimedia information content, evaluating the effectiveness of using information systems, require
the coordination of individual expert opinions.

Usually, decisions on managing the organization of labor and publishing are made taking
into account labor law norms (including the norms of working hours outlined in Articles 50—53,
67, 73 of the Labor Code of Ukraine), the interests of workers and the employer. In some cases, the
subjective preferences of experts, taking into account experience and intuition, come first. But this
kind of subjective approach is acceptable only in conditions of small-scale publishing projects with
a limited circle of potential consumers. When trying to go beyond these restrictions to expand the
scope of projects and increase the efficiency of the process of legal organization and management
of the publishing house, objective difficulties arise. These difficulties are associated with the lack of
economic and legal tools that can optimize decision-making procedures.

Overcoming these difficulties should be carried out by algorithmizing the procedures for
harmonizing individual views in the management of publishing. The central link of this
methodology is the interactive group selection procedures, which allow optimize the economic and
legal decision-making process by the employer.

Solving the problem of the algorithmizing of the procedures for harmonizing individual
views in the process of organizing and managing a publishing house will provide the current
economic and legal tools for improving the legal organization of labor, information support for the
publishing and printing industries. In particular, the legal organization of labor can be increased, the
labor responsibilities of workers clarified, and the legal mechanism for protecting labor rights
improved. As a result, the productivity of the technological process of creating publishing products
will be increased and its cost will be reduced.

2. Literature data analysis and problem statement. There is a number of approaches that
make it possible to exclude obviously unacceptable options, limit the many analyzed alternatives,
improve the legal regulation of organizational and managerial relations and the mechanism for their
legal protection. So [1], the use of high-quality scales for measuring estimates of alternative
solutions is proposed. This is quite justified, since a lot of evidence has already accumulated that
there are general characteristics of the behavior and interaction of a group of people in the
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formation of a common solution for various areas of activity. However, in the course of this
measurement of assessments, the coordination of expert opinions is ignored.

The study [2] considers the problems of group decision making. Special attention is paid to
the structuring of the stages of making managerial decisions, but at the same time, non-manipulative
approval procedures have not been analyzed.

When managing organizational and socio-economic systems, a large amount of information
is of a qualitative nature, therefore, issues of qualitative analysis are essential. The work [3] is
devoted to these issues, in which at the same time there is no numerical interpretation of the
qualitative analysis performed.

Features of decision making using the theory of expectations are analyzed in a scientific
article [4]. This article pays attention to the design of interactive procedures for the formation of
group decisions. However, the authors overlook the question of finding the median in a particular
class of preference relations or choice functions.

Empirically reasonable decisions of group choice are given in the study [5]. This study
identifies the prospects for the development of empirical decision making technologies. At the same
time, the authors do not take into account non-manipulative procedures for coordinating decisions.

An empirical analysis of dynamic solutions is reflected in [6]. The main aspects of the
dynamic decision algorithmization are analyzed. However, no attention is paid to the analysis of the
conditions for agreeing on a group choice rule, requirements and order relations, from the point of
view of rationality in group choice.

The article [7] is devoted to the problems of a multilevel analysis of similarity in solutions
with a hidden profile. A hierarchical decision-making model is built. At the same time, in this
model there are no scales for qualitative or quantitative estimates.

The study [8] analyzes the antecedents for decision making. Methods for achieving quality
and flexibility in managing an innovation portfolio are suggested. At the same time, the formed
judgements and conclusions are informal in nature. Consequently, these judgements and
conclusions cannot be further processed in the corresponding decision support information system.

The decision-making technique in conditions of risk and uncertainty is presented in [9].
However, there is no formalization of the procedure for sequentially obtaining group consistency of
expert opinions, provided the relations are transitive.

The development of a multifactor authentication method for the algorithmization of complex
technical systems is proposed in [10]. At the same time, special attention is paid to information
security issues based on hybrid cryptocode designs. But it is not paid attention to the problems of
making managerial decisions.

The implementation of group choice methods in the theory of system constraints was
proposed in [11]. However, there is no consideration of the synthesis and analysis of group
selection procedures according to axiomatically formulated conditions that determine individual and
group opinions.

The study [12] analyzes the general issues of publishing management. In particular, issues of
decision-making are considered in the context of the need for harmonization of views. However,
there is no algorithmization of opinion coordination procedures.

The study [13] reveales the features of legal regulation of certain types of organizational and
managerial relations in labor law. The experience of the USA, Canada, Latin America, and the EU
in this area is separately disclosed.

The study [14] analyzes the conservation and protection of labor rights in the field of
organizational and managerial relations. In this case, special attention was paid to the mechanism of
preventive conservation and protection, labor rights, methods and means of such protection and
their impact on organizational and managerial legal relations.

Thus, the analysis of scientific research indicates the absence of a holistic scientifically
based algorithmization of the procedures for harmonizing individual views in the process of
publishing management in considered works.
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3. The purpose and objectives of the study. The aim of the work is to develop a
methodology for the legal organization of labor and management in a publishing house based on the
coordination of individual opinions of experts. This will provide an opportunity to improve
organizational and managerial legal relations, a mechanism for protecting labor rights, and
information support for publishing through the development of a mathematical apparatus for
supporting managerial decision-making.

To achieve this goal, the following tasks were solved:

— group selection procedures are analyzed when managing complex systems;

— developed mathematical models for the formation of group decisions in various classes
of relations;

— formalized interactive group selection procedures.

4. Development of algorithms for the harmonization of individual opinions in the
process of publishing management

4. 1. Analysis of group selection procedures in the implementation of organizational
and managerial legal relations, publishing management

In this work, the object of management is the organizational and managerial legal
relationship in the publishing house, a set of prepress, printing and post-printing processes for the
production of printing products.

Publishing processes, some organizational and managerial relations, for the most part, are
poorly formalized. In particular, such decision-making tasks as the selection of printing equipment,
materials and production technology of the publication, the selection of prepress software, the
development of the design of publications, the selection of trapping parameters for their solution,
ensuring equal rights for workers, and increasing labor efficiency require the involvement of
experts.

The impossibility of numerically determining decision-making parameters for publishing
management dictates the need to use a group selection methodology, which forms the
corresponding expert procedure for a real object.

The basis of the proposed model approach is the use of a cybernetic model of a control
system (CS) by a publishing house. This control system includes a passive (controlled) and active
(control) system, as well as a control loop and a correction loop of a block of models of a controlled
system.

The control system includes directives of the labor management system for optimizing
publishing performance. The managed system includes a set of mathematical models of algorithms
for the harmonization of individual opinions in the process of organizing labor and management in
the publishing house. The scheme of the CS model is shown in Fig.

It should be understood a set of actions to achieve acceptable for the publisher and the team
values of performance indicators and a qualitative assessment of their «significance» under the
management in the context of this work.

Monitoring of the legal system of labor organization and publishing management should be
carried out systematically taking into account the influence of the market environment and labor
protection. The quality of the legal organization of labor and the management of the publishing
house depends on the decision-making situation by the management in constantly changing working
conditions both on the printing services market and inside the publishing house.

Factors of the legal organization of labor, publishers’ controllability depend on the system of
internal components and adaptability to changes in the external environment.

The interests of customers, employees, characteristics of the means of production: printing
equipment and materials, characteristics of the software used, etc. can serve as input parameters for
publishing management (see Fig.).
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Fig. Conceptual model of a publishing management system

In Fig. the following conventions are accepted:

¢ is the vector of deviations of the publishing management parameters; € = Y — Yo;

U is the vector of the effects of environmental factors on the processes of publishing;

A is the vector of influence on environmental factors as a result of the coordination of
individual opinions in the process of publishing management;

Yo — planned values of publishing management parameters;

Y — actual values of publishing management parameters;

X is the vector of technical and commercial capabilities and preferences of customers;

AX — adjusted values of the management criteria, based on the technical and production
capabilities and preferences of customers.

The output parameters of the publishing management are the values of the resulting
indicators of labor efficiency, the price of publishing products, the color scheme of the publication,
the parameters of trapping, etc., agreed with experts.
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The management criterion in this case is the economic and legal assessment of the
effectiveness of the proposed expert procedures as part of a comprehensive model of the publishing
management system.

The quality of management is formed under the influence of the preparatory stage of
creating a management system. Analysis and the formation of a hierarchy of assessments and
subsequent control should be carried out at the beginning of the stage of systematization of
management structures. It is very important to determine the objectivity (subjectivity) of the goals
of the publishing house, the ability to form guidelines.

The modeling tasks are traditionally based on the search for the structural and functional
dependence Y = f (X, a), where Y is the vector of output variables, X is the vector of input
parameters, o is the vector of model parameters. The construction of such a single closed model is
impossible for poorly formalized publishing management tasks. Such difficulties are eliminated by
approximating a weakly formalized problem by a multitude of smaller formalized problems for
which local formal models can be constructed.

Among a large number of methods for the analysis and synthesis of complex control
systems, of considerable theoretical and practical interest are those that take into account the
behavior of the most important element of any control system-man and his work. In the framework
of the collective interaction problem, essentially different aspects of this problem are investigated.
One of these aspects is the problem of group choice.

In many management tasks, the situation necessitates the mandatory choice of one or more
alternatives. In particular, in the problems of publishing information support, there is a need to form
a list of evaluation parameters that affect the development efficiency [15]. It is also advisable to use
an expert approach to the problems of publishing management with a combination of cluster,
multifactor, and discriminant analysis tools [16].

To solve the problem of harmonizing individual views in managing the publishing house,
we will use the rule of a simple majority. Although this rule classically refers to the task of voting,
and not to the task of expert choice, its use in the context of this work is explained by the fact that
the theory of group choice is the methodological basis of expert assessments.

From all possible situations of group choice let’s distinguish a situation that satisfies the
following conditions:

— individuals making a choice must have a certain «freedom of choice, that is, there are
several alternative plans for further behavior, the choice among which depends solely on the will of
these individuals (for example, the labor collective, employer);

— individuals making a choice must understand that there is no single, objective criterion of
choice in this situation, and they require a creative, and not a «mechanical» analysis of the
economic and legal situation associated with the analysis of their own relations to it;

— individuals making a choice should be interested in the end results of that choice;

— 1in situations of choice, the full totality of alternatives to choice is created from the outside
and is fully understood by individuals making the choice;

— a group of individuals making a choice is formed from the outside, before the
implementation of the selection process.

The last two conditions draw a certain line between the selection processes and decision-
making processes in the legal organization of labor. These conditions exclude from consideration
more and more complex forms of behavior related to decision-making processes associated with
determining the initial set of alternatives, identifying the need for decision-making, etc.

Possible areas of application of group selection procedures in publishing management are:

— scientific and technical forecasting;

— production management of printing products;

— modeling of technological processes of publishing;

— publishing planning;

— design of new equipment;

— assessment of labor efficiency;
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— modeling of the local legal organization of labor;

— assessment of product quality.

The mathematical models of group choice when managing complex systems are
distinguished by two important features:

— the content of the concept of «compromise» depends on the specific formulation of the
problem, i.e. in one case, for example, it is advisable to use a mathematical approach, in the other
case an axiomatic;

— with the fixed principle of compromise, it is quite possible that for non-manipulative
approval procedures group choice will be empty or trivial.

However, for a wide class of group choice rules, the conditions of selectivity and efficiency
are incompatible with the condition of the absence of a dictator. This substantially narrows the class
of rules that guarantee the «constructiveness» of group choice.

In relation to the applied area of publishing management, formalization of group selection
procedures creates opportunities for dual training based on relevant information systems [17].

4.2. Formation of group decisions in various classes of relations

The construction of transitive group orderings of objects is one of the main questions in the
theory of group choice. Of particular interest is the construction of an algorithm for finding
transitive modifications of majority relations, as well as relations of a more general form, in the case
when individual relations of preference, individual labor relations are linear quasiorders.

To formalize the object of study, the classical theory of binary relations should be applied.
To this end, it is necessary to give the basic definitions necessary for the algorithmization of the
procedures for harmonizing individual views in the process of publishing management.

There are situations of choice when experts are not able to measure their advantages in
quantitative measurement scales. Therefore, in the process of algorithmizing the procedures for
harmonizing individual views for a group of experts, it is advisable to determine their estimates in
the form of binary relations for the indicators.

Let M be an arbitrary set of compared objects, MxM is Cartesian square. As usual, by a

binary relation between elements of M we mean an arbitrary subset of a set MxXM. The fact that
the elements a, b€ M are in a binary relation R is denoted as follows:

(a, b)e Ror aRb .
Let A denote the diagonal of the set MXM , i.e....

A={(a,a),ae M}. (1)
The product PR of the binary relations P and R is defined as follows:
(a,b)e PR < dxe M, (aPx) A(xRD). (2)
For any R, we define the inverse ratio R — 1 as follows:
(a, e R"' < (b,a)e R. 3)
A complement to the relation R is such a relation R that
(a,b)e R < (a,b)e R. (4)
A binary relation R is called reflexive if R 2 A, or, in other words
Vae M:(a,a)e R. (5)
A relation R is called transitive if R* C R, i. e
Vx,y,ze M (xRy)A(YRz) = xRz . (6)

The relation R is called linear if RUR™' =M x M. In other words, a relation is called linear
by which any two objects from are comparable, i. e.
Ya,be M:((a,b)e R)v((b,a)e R). (7)
A relation R is called quasiorder if it is reflexive and transitive.
Let a relation R be given. Its transitive closure R is the smallest transitive relation
containing R. It is easy to show that R" coincides with the intersection of all transitive relations
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If R is the second majority relation, then its modification is the relation constructed as
follows:

1)if n(a,b)>n(b,a), then (a,b)e R';

2)if n(a,b)=n(b,a),then aR'bor bR'a ;

3)if n(a,b)<n(b,a),then (a,b)¢ R".

The above definitions of modifications are related as follows. We first consider the
generalized majority relation (in particular, of course, the rules of the simple majority and the
o.majority). Let us take such a relation: aPb < n(a,b)> f(n). Then, firstly, P will be the

intersection of all modifications R, and secondly, the concept of modification of the relation R and
modifications of the pair (R, P) for f(n) < g will coincide.

In the case of the second majority relationship, we take as P such a ratio
aPb & n(a,b)>n(b,a). And in this case, both definitions of the transitive modification will
coincide and a match will be executed:

P=(R/R")UA. (14)

The main task of further considerations is to construct an effective algorithm for finding

modifications of pairs (R, P) that are transitive relations (transitive modifications), and to establish

conditions for a pair (R, P) under which transitive modifications exist. To solve this problem, we
need some notation and auxiliary facts.

Let a, b be arbitrary elements of the set M. We introduce the following notation:
Tab=AU(a,b). (15)

Lemma. Let A be an arbitrary quasiorder, a and b — any. Then:
(AU Tab)" = ATabA. (16)
Evidence. We show first that the AtabA relation is a quasiorder. Indeed, A € ATabA4 where the

AtabA relationship reflexivity comes from. Let us prove that AtabA4 is transitive.
Let (x,y)e ATabA and (y, z) € ATabA. Then there are such o, 3,7, d€ M, that

(xAat) A (aTabB) A (BAy)
(vAy) A (xTabd) A (04z) . (17)

From oTabP follows ao.=B or ao=a, a=a.

In the first case x4y, xTabd, 84z, i.e. (x, z)€ ATabA. Similarly (x, z)e ATabA4, if ¥ =9.

Now suppose that o=y =a, B=3=5b. Then x4a, whence, i.e., the relation is transitive.

Due to reflexivity 4 Tab < ATab4, where (4UTab)" 2 (4UTab)’. On the other hand,
(AUTab) 2 (AU Tab)’ = 4’ U A°TabUJ...o ATabA. Thus, (4UTab)® = 4Tab4, which was to be

demonstrated.
Theorem. Let the ratio R € MXM is linear, and ratio P < R retains strict preferences from

R. Suppose that S is a transitive relation such thatPc S C R, (a,b)e R and (b,a)¢ S for some
objects a,be M. Then (SUTab)* cR.

Evidence. Assume the opposite. Let (x,y)e R, (x, y)e (SUBTab)" for some objects
x,y € M. According to the lemma xSco., aTabB, BSy for some a,fe M. If oo =3, then transitivity
implies (x, y)€ S C R contrary to the assumption. Therefore o # 3, and, means oo =a, B=b.

Hence xSa and bSy. If there was a bSx, then from the transitivity of the relationship was
bSa , which contradicts the condition. That is why (b, x)& S'.

Because (x, y)¢ R, then from condition 2) we obtain yPx. Since P S, then ySx. But on

the other hand bSy, where bSx. We got a contradiction, therefore (SUTab)® c R, as required.
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We now describe the algorithm for finding the transitive modification of the pair (R, P). At
the first step we find a transitive closure P°. Recall that the transitive closure of a relation P is a
relation P* equal to the intersection of all transitive relations including P, or, which is the same:

PT:OP", (18)

Where P* =P-P""..... P (k times).
The procedure for finding a transitive closure reduces to repeatedly raising to the power of the
relation P. A sign of obtaining a transitive closure of the relation P is the equality:

Pt =p,

Note that, by definition, P is contained in the intersection of all modifications of the pair
(R, P). Therefore P° is contained in the intersection of all transit modifications. Therefore, if
P® D R, then there are no transit modifications of the pair (R, P). Otherwise, we denote Q, = P*
and go to the second step.

Suppose that at the i-th step (i >1) a transitive relation Q; is formed, such that P*c Q, c R .
If this relation is linear, then it is the desired transitive modification. Otherwise, there are objects
such as a,be M, that agb and an. Since the relation R is linear, then, for example, aRb.

Therefore, we can go to the i + 1th step by setting QO,,, =(Q, UTab)". According to the theorem, the

relation Q;+ 1 is contained in R, while being different from Q;.

The following necessary and sufficient condition for the existence of transitive modifications
convenient for practical applications, as well as other consequences, is directly obtained from the
theorem and algorithm.

Consequence 1. A transitive modification of a linear group relation R exists if and only if

P'cR.
Consequence 2. If f(n) <g and P" C R, then P" is a transitive modification.

Consequence 3. For a linear group relation R, if and only if there is a subset P that allows us

to construct a transitive modification when R D [(R /RHU A]T.
It is easy to see that relations satisfying the last condition must also satisfy the condition:

aRb AbRa AbRc A cRb = aRc, (19)
for any a, b, ce M. It seems interesting to study group relations that satisfy this conditionally,

and, in particular, build an analogue of transitive modifications for them.
We give an example illustrating the operation of the proposed algorithm. Let 4 experts have
the following individual relationships on a variety of objects M = {1, 2, 3, 4, 5}:

R:1=2=3>4>5,
R,:4>5>1>3>12,
R;:3>2>5>4>1,
R;:5>1>4>3>2.

Put f(n)= g Then the relations P and R are given by the matrix:

I 1100 I TTI1T10
01000 I 1011

P=[0 T 1 0 O/R=I1T11 I (20)
00 0T 0 I 1111
1 000 I I 1111

The transitive closure of the relation P coincides with its square, so:
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I T.1T 00
0 I 00O
Q=P =P’={0 1 1 00 1)
00010
I T 1T 0 I
In the second step, we can add the pair (4,1) to Oy, since (4,1) ¢ O, and (1,4) ¢ O,. We get:

I TT 00
01T 00O
0, = U@&) =0 T T 0 0 (22)
I TTT1TO0
I T T 01
In the third step, connect the pair (5,4):
I TT 00
0I 00O
0, =, U4 =0 T 1 0 0 (23)
I TTT1TUO0
I T 1 11

The resulting relation Qs is linear, and, therefore, is the desired transitive modification of the
relation R:
R'=0,:5>4>1>3>2.

We note some features of the algorithm.
Remark 1. When finding a transitive modification on a computer, it is convenient to calculate

the relation matrix 0 =(0._,UA(a, b))’ using the lemma. If
0. =(q'p)"op =1, Ala, b) = (84)" 5 =1, then from the relation we get:
qia[i _ Z qi—lngyqi—lyﬁ _ Zqi—lwqi—lxﬁ _l_qi—lwqi—lbB (24)
x,y=1 x=l

Just like Q. > =0, , that
D Aoy =g - (25)
x=1
Where do we get the formula for calculating the elements of the matrix:
i1 il

i i-1

q(xB = q(xB + q(xa qu . (26)

Remark 2. The algorithm cannot be simplified by adding at once at each step several pairs
satisfying the condition of the theorem. So in the example above:

I T 110
I T 110

QuUEHUE))' =T T 1 1 0.
I T 110
I 1111
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Remark 3. In the case where f(n)< g , the algorithm always finds a transitive modification, if

it exists, since the group relation is linear. If f(n) >§, then, the algorithm, generally speaking, is

not applicable. We give an appropriate example. Let the following individual relations be given:

R:1>2>3>4>5,
R,:2=3>4>1=5,
R:1>4=5>3>2,
R;:1=2=3=5>4,
Ri:4>2>1=3=5,
R:5>1=>4>3>2.

Put f(n)= % Then:

I 1 111 I 1111
01 10T 0100 I
R=|0 1 1 0 I|,P=P'={0 0 1 0 0
00 0TI 000 T I
I 01 01 0000 I
I 1111
01101
PUG3)=|0 0 T 1 I|zR.
00111
00101

In this case, we can offer the following trick: we replace the relation R by the relation
R,=RU (E NR™"). It is easy to see that Ry is linear. Applying the algorithm to RO now and putting

O, = P", we obtain a transitive relation, which will be quite close to the relation R (in the sense of
the Hamming distance). So in the example above:

I T 1 11 I T 1 1 1
0O I I I 1 0O I I 0 I
Ry=l0 T I T I|,Q=PUG,3)'={0 01 00
0O I I I 1 0 0 I I 1
I 01 01 0 01 0TI

I T I I 1

0 I I I I

0, = U2 =0 0 T 0 I|.

0 01 I I

0 01T 0TI
The ratio O, is linear and therefore can be taken as the desired solution.
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5. Discussion of the results of the algorithmic procedures for the harmonization of
individual views in the implementation of organizational and managerial labor relations by
the publisher

In the framework of this study, the algorithmization of the procedures for harmonizing
individual views in the process of implementing organizational and managerial labor legal relations
with a publishing house was developed. The proposed methodology is a continuation of research on
the development of a mathematical apparatus for formalizing processes and research on the
development of a methodology for labor efficiency, information support for publishing. Possible
areas of practical application of the proposed methodology are:

- management of publishing projects;

- information support of publishing activities;

- legal regulation of labor at the enterprise.

Based on the results of the development, the following conclusions can be drawn regarding
the possible practical application of the algorithmization of the procedures for harmonizing
individual views in the process of implementing organizational and managerial labor relations by a
publishing house.

1) A dialogue procedure has been developed for harmonizing individual views. At the same
time, the aim was to ensure the «subtlety» of group choice. As the initial (basic) rules, rules of the
majority type are used. Repeated appeal to individuals involves clarifying their opinions regarding
alternatives that are part of the «best» group. Therefore, at each step of the procedure, the number of
«best» alternatives obtained according to group selection does not increase. The process stops when
one of the best alternatives out of the many compared remains, or when, after the next appeal to
individuals, their opinions have not changed.

2)  If the mathematical analysis is subjected to questions about which choice is «fair« or
«reasonable», then the problem of group choice can be interpreted as follows. The situation is a
common problem of a «reasonable« transition from given «individual data sets» to a single compact
«group data set». As a result, the created algorithmization of the procedures for harmonizing
individual views must be adapted to the specific conditions of the legal organization of labor,
management of publishing projects.

3) In the process of implementing organizational and managerial labor relations by the
publishing house, «individuals» can have a very different nature. For example, it can be experts,
stakeholders, individual members of the publishing team, consumers.

4) Algorithmization of the procedures for the harmonization of individual opinions will
improve local legal regulation at enterprises, modernize models for the implementation of
organizational and managerial labor relations, adjust the labor function of publishing workers, and
modernize the legal mechanism for protecting labor rights.

Jlitepatypa

1. Arrow K. I. Social choice and individual values. New York : Wiley, 2015. 124 p.
McShane B., Chen C., Anderson E., Simester D. Decision stages and asymmetries in regular retail price pass-through.
Marketing Science. 2016. Ne 35 (4). P. 619—639.

3. Francioni B., Musso F., Cioppi M. Decision-maker characteristics and international decisions for SMEs. Management
Decision. 2015. Ne 53 (10). P. 2226—2249.

4. Chen L., Ellis S., Suresh N. A supplier development adoption framework using expectancy theory. International Journal of
Operations and Production Management. 2016. Ne 36 (5). P. 592—615.

5. Pedraza-Martinez A. J., Van Wassenhove L. N. Empirically grounded research in humanitarian operations management: The
way forward. Journal of Operations Management. 2016. Ne 45. P. 1—10.

6.  Wan X., Dresner M. Losing the Loop: An Empirical Analysis of the Dynamic Decisions Affecting Product Variety. Decision
Sciences Journal. 2015. Ne 46 (6). P. 1141—1164.

7. Meyer J. P., Creusier J., Biétry F. Multiple-Group Analysis of Similarity in Latent Profile Solutions. Organizational Research
Methods. 2016. Ne 19 (2). P. 231—254.

8. Kock A., Georg Gemiinden H. Antecedents to Decision-Making Quality and Agility in Innovation Portfolio Management.
Journal of Product Innovation Management. 2016. Ne 33(6), P. 670—686.

9. ZhoulL., Zhang Y. Y., Rao L. L., Wang Z. J., Wang W. A Scanpath Analysis of the Risky Decision-Making Process. Journal
of Behavioral Decision Making. 2016. Ne 29 (2—3). P. 169—182.

10. Yevseiev S., Kots H., Minukhin S., Korol O., Kholodkova A. The development of the method of multifactor authentication
based on hybrid crypto-code constructions on defective codes. Eastern-European Journal of Enterprise Technologies. 2017.
Ne 5/9 (89). P. 19—35.

ISSN 2306-4994 (print); ISSN 2310-8770 (online) 249



OIHAHCOBO-KPEAUTHA AIANbHICTb: MPOBJIEMW TEOPIT I PAKTUKM 2020 N@ 3 (34)

11. ®ucyn K. A. Peanmzanuss METOIOB TPYIIIOBOIO BEIOOpa B TEOPUH OTPAaHHUYCHUS CUCTeM. Kibepremuune ynpagiinHs ma
inghopmayitini mexnonoeii. 2014. Ne 1. C. 52—61.

12. Mulisch M. Tissue-Printing. Springer, 2014. 24 p.

13. Bomuuenp B. B. Teoperuko-npaBoBi 3acany oprasizaliiHO-yNnpaBIiHCHKUX BIIHOCHH y TpyIOBOMY IHpaBi YKpaiHU :
moHorpadis. Xapkis, Kuis : ica mmoc, 2016. 396 c.

14. Bamxenuyk C. fI. Cucrema 3axuCTy i OXOPOHH KOHCTHUTYLIWHHMX TPYJOBHX IpaB MPAaLiBHUKIB : MoHOrpadis. Xapkis : Jluca
mrroc, 2013. 510 c.

15. Hrabovskyi Ye., Yevsyeyev O., Pandorin A. Development of a method for the creation of 3d advertising printing products.
Eastern-European Journal of Enterprise Technologies. 2018. Vol. 6. Is. 2 (92).

16. Naumenko M., Hrabovskyi Ye. Elaboration of methodology for designing a publishing and printing web portal. Eastern-
European Journal of Enterprise Technologies. 2018. Vol. 2. Is. 2 (92). P. 14—22.

17. Boumap 1. O. KoHTeHTHMIA aHANI3 MyJIbTUMEIIHOTO HABYAIBHOTO KOMIUICKCY MUCHUILTIHU «Teopis Konbopy». [Hghopmayitini
mexuono¢2ii i 3acobu nasuanna. 2018. T. 63. Ne 1. C. 95—106.

Cmammio pekoMeHO08AHO 00 OPYKY ... © Dicyn K. A., Basocenuyx C. A., Tkauenko FO. B., Haymenrxo M. O.

References

1.  Arrow, K. L. (2015). Social choice and individual values. Wiley, 124.

2. McShane, B., Chen, C., Anderson, E., & Simester, D. (2016). Decision stages and asymmetries in regular retail price pass-
through. Marketing Science, 35 (4), 619—639.

3. Francioni, B., Musso, F., & Cioppi, M. (2015). Decision-maker characteristics and international decisions for SMEs.
Management Decision, 53 (10), 2226—2249.

4. Chen, L., Ellis, S., & Suresh, N. (2016). A supplier development adoption framework using expectancy theory. International
Journal of Operations and Production Management, 36 (5), 592—615.

5. Pedraza-Martinez, A. J., & Van Wassenhove, L. N. (2016). Empirically grounded research in humanitarian operations
management: The way forward. Journal of Operations Management, 45, 1—10.

6.  Wan, X., & Dresner, M. (2015). Losing the Loop: An Empirical Analysis of the Dynamic Decisions Affecting Product Variety.
Decision Sciences Journal, 46 (6), 1141—1164.

7.  Meyer, J. P., Creusier, J., & Biétry, F. (2016). Multiple-Group Analysis of Similarity in Latent Profile Solutions.
Organizational Research Methods, 19 (2), 231—254.

8. Kock, A., & Gemiinden, G. H. (2016). Antecedents to Decision-Making Quality and Agility in Innovation Portfolio
Management. Journal of Product Innovation Management, 33 (6), 670—686.

9.  Zhou, L., Zhang, Y. Y., Rao, L. L., Wang, Z. J., & Wang, W. (2016). A Scanpath Analysis of the Risky Decision-Making
Process. Journal of Behavioral Decision Making, 29 (2—3), 169—182.

10. Yevseiev, S., Kots, H., Minukhin, S., Korol, O., & Kholodkova, A. (2017). The development of the method of multifactor
authentication based on hybrid crypto-code constructions on defective codes. Eastern-European Journal of Enterprise
Technologies, 5/9 (89), 19—35.

11.  Fisun, K. A. (2014). Realizaciya metodov gruppovogo vybora v teorii ogranicheniya sistem [Implementation of methods of
group choice in the theory of limitation of systems]. Kibernetychne upraviinnia ta informatsiini tekhnolohii — Cybernetic
control and information technologies, 1, 52—61 [in Russian].

12. Mulisch, M. (2014). Tissue-Printing. Springer, 24. doi: https://doi.org/10.1007/978-3-658-03867-0.

13. Volynets, V. V. (2016). Teoretyko-pravovi zasady orhanizatsiino-upravlinskykh vidnosyn u trudovomu pravi Ukrainy
[Theoretical and legal principles of organizational and managerial relations in labor law of Ukraine]. Kharkiv, Kyiv: Disa
plius [in Ukrainian].

14.  Vavzhenchuk, S. Ya. (2013). Systema zakhystu i okhorony konstytutsiinykh trudovykh prav pratsivnykiv [The system of
protection and protection of constitutional labor rights of employees]. Kharkiv: Disa plius [in Ukrainian].

15. Hrabovskyi, Ye., Yevsyeyev, O., & Pandorin, A. (2018). Development of a method for the creation of 3d advertising printing
products. Eastern-European Journal of Enterprise Technologies, 6, 2 (92).

16. Naumenko, M., & Hrabovskyi, Ye. (2018). Elaboration of methodology for designing a publishing and printing web portal.
Eastern-European Journal of Enterprise Technologies, 2,2 (92), 14-22. doi: https://doi.org/10.15587/1729-4061.2018.126305.

17. Bondar, I. O. (2018). Kontentnyi analiz multymediinoho navchalnoho kompleksu dystsypliny «Teoriia koloru» [Content
analysis of the multimedia educational complex of the discipline «Color Theory»]. Informatsiini tekhnolohii i zasoby
navchannia — Information technologies and teaching aids, 1, 63, 95—106 [in Ukrainian].

The article is recommended for printing ... © Naumenko M., Tkachenko Yu., Vavzhenchuk S., Fisun K.

250 ISSN 2306-4994 (print); ISSN 2310-8770 (online)



