REBORGSIONSRESEARCHSPROJECHS

UDC 355/359+35.073.53+339
JEL Classification: B59
DOI: 10.15587/2312-8372.2020.201260

DEVELOPMENT OF A MATHEMATICAL
MODEL OF CONFLICT BETWEEN THE
PARTIES IN THE IMPLEMENTATION
OF THE OFFSET TRANSACTION

O6’cxmom docnidacenns danoi pobomu € Kougaikm inmepecie cmopin npu pearizayii ogpcemnux yzo0. Oonum
3 HaUbiLALUL NPOOLEMHUX MICUL NPU Peanidauii ocemnux yz00 € me, wo MOJNCYMb MAMU MICUE HATPISHOMAHIM -
Hiwi panmosi nodii, gopc-mancopmi 06CmMasUHI MOWO — ACUUA, KL HEMONCIUBO OOKAAOHO ONUCAMU MA 3 NPU-
nycmumoro mounicmio nepedbauumu 6 nogrnomy oocasi. Kpim mozo, ogpcemnuii xonmpaxm npedcmasisie co6oio
Kongixm inmepecie npodasuys ma nokynus. B x00i docridicenns Oyau uxopucmani memoou 2ymanimapnozo ma
npUPoOHO-HayK06020 Ni0xX00y, 3a60LKU LOMY KOHGAIKMY dano Hose maymauenns. Bin poszisdaemvcs sk cnocio
63aemo0ii cxaadnux cucmem. Iloxasano, wo xKoupAiKm e cunonim Kondponmauii, a ue cnocib noodoianis npomupiv
i o6medncenv, cnocib 63acmo0ii CKAAOHUX CUCTeM — SGUULE HeMUHYYe, HOPMALbHe. 3euuatino, Kongaikm nepedbauae
Gopomuby, are, neput 3a ece, Konugaixm nepedbavac came 63aemodiio. Ilokaszano, wo xoudaikm ne moixce poszis-
damucs sk 3a0aua ONMUMI3AUiL, OCKIILKU NPU PIBHUX pecypcax cmopin Kongaikm 6yde npununeno uepes nosme
sucHaxcenis 060X CMopin, a Npu HepisHuUx — nopasky Oiivul crabkoi cmoponu 3 imogipuicmio odunuys. Taxoc
KoHpiKm e modxce bymu poss’szanuil i 6 pamxax meopii adanmauyii. I[Iposederno KOpomKUil NOPIGHALLHUL AHALL3
MOJNCAUBOCMET 3ACMOCYBANHA PISHOBUOIE MAPKIBCOKUX NPOUECIE Ma CMyNens ix adekeammocmi peaivHum npoye-
cam cynposooHeHtst 0Qcemuux Y200 Ha PI3HUX emanax. 3anponoHo8ano MAmMeMamuiry Mooeib KOHMIIKMY Mix
cmoponamu. B moodeni npouec po3sumry KOHOIIKMY € PO32aiylceHum HanieMapKieCoKum npouecom, nepexioni ma
Ginanvii UMoBIPHOCMI AK020 3alexcams 6i0 cnigsionouenns pecypcie cmopin. Kpim mozo, xongaixm npedcmas-
JIA€ NOCHO0BHICTb Y3200cenux Oitl CMopin i, no cymi, € Keposanum KeasinepioOuunum npoyecom 3 e1emMenmami
cmoxacmuunocmi. /[ocaioxceno pe3yivmyioui euzpaui cmopin Konuixmy npu pisnosudax ix cnigpobimuuymea
ma cynepuuymea. 3anpononosana mMooeib Modxce OYmiu 3acmocosana sk MOOCII0BANHS NPOUECI6 POIGUMKY Ma
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1. Introduction

The last two decades of the twentieth century are marked
by a noticeable expansion of product markets in developed
countries and developing countries, and the emergence, or
rather, their reproduction in countries with economies in
transition. The most dynamic segment of the commodity
market is the market for the purchase of weapons and
military equipment (WME).

In the context of increasing competition in the WME
markets, the problem of maintaining and strengthening one’s
place in such a high-tech and at the same time specific
market as the world WME market is becoming very urgent.
To solve this problem, it is necessary to actively develop
new approaches to promoting existing and newly created
models on the WME market, new methods of attracting
importers and interacting with them [1]. One of the most
developed methods of long-term interaction is offset — an
agreement between the exporter and the importer with the
simultaneous conclusion of some counter (compensation)
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agreements between them. When implementing offset agree-
ments, first of all, it is necessary to determine fundamen-
tally the issues of organizing interaction between the par-
ties «exporter — importer> and establishing strict liability
conditions when concluding long-term agreements between
the parties [2]. In addition, the offset contract constitutes
a conflict of interest between the seller and the buyer with
the associated risks. Mutually beneficial relations between
the parties of the offset program are asymptotically effective
by definition, that is, with a probability of one. Separate
offset transactions that are not interconnected are a random
process with wins and losses. The parameters and asymp-
totic characteristics of this process are almost impossible to
predict for a more or less acceptable period. Therefore, the
urgent issue is the development of competitive opposition
models. Moreover, the emphasis solely on economism (ab-
stract economic mechanism or economic mainstream) as
a single driving force of offset programs is objectively not
just fruitless, but essentially counterproductive. Thus, the
humanitarian aspect of economic relations, in relation to
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long-term offset programs and individual offset agreements,
prompts researchers to the following actions [3]:

— theoreticians — to research and prove the roots of

rational human behavior in the economy in general and

in the field of trade in particular, to try to explain
and understand the nature of human irrationality;

— practitioners — look for specific ways to organize

such types of cooperation that would encourage the

parties to increase responsibility to each other and
enhance their economic relations.

In [4], the author investigates the humanitarian context
of offset policy and proposed a business model of com-
pensation transactions. An unresolved issue is the study
of the parties’ gain in the varieties of their cooperation
and rivalry. Therefore, the object of research is the conflict
of interests of the parties in the implementation of offset
agreements. The aim of research is to develop a model
for predicting the development of relations between the
parties in the implementation of offset agreements.

2. Methods of research

Let’s consider this problem of organizing cooperation
in the field of military-technical cooperation.

The objects of offset transactions in the arms markets,
as a rule, are modern high-tech systems that are created
for several years with the absorption of huge resources [5].
Such systems are modified many times and are in service
throughout the life of a generation, and sometimes much
longer. The essential property of such systems — conflict
and poor predictability of long-term consequences — is too
often not taken into account, which led and continues
to lead to fatal consequences [6, 7].

Systemic methodology combines humanitarian and na-
tural-scientific methods, thanks to which the conflict is
given a new interpretation. It is considered as a way of
interaction of complex systems. Moreover, a conflict is not
something exceptional, not a synonym for confrontation, but
a way to overcome contradictions and limitations, a way
of interaction of complex systems — an inevitable, normal
phenomenon. Of course, a conflict involves a fight, but,
above all, a conflict involves interaction [8].

There is no single universally accepted definition of
conflict. On the one hand, a conflict is a competition in
which the parties strive to achieve incompatible positions.
This contradicts the concept of the possibility of resolv-
ing the conflict through the agreement [7]. The develop-
ment of technologies, especially computer and information
technologies, has brought mankind to a new level of the
development spiral. Now almost all conflicts are some-
how related to technology, including robotics. Technical
devices of any degree of complexity serve the person, so
anthropocentrism (as well as economism, which has been
repeatedly mentioned above) is so selfish regarding the
conflict is unacceptable. Both at the highest level — inter-
state relations and political leadership — and at the lowest
levels in the infrastructure, the technical component of
the conflict is very important.

The theory of conflict does not claim to be complete
and the scientific community. This is a systems engineer-
ing theory which goal is to solve practical problems. It is
based on the system engineering concept outlined in [8, 9].

The problems of forming and evaluating the offset policy
of states in international markets, in particular, the con-

clusion and implementation of offset contracts, is a very
important and specific area of financial and economic
activity. When concluding an offset contract, a wide va-
riety of sudden events, force majeure circumstances, etc.
can take place — phenomena that can’t be described in
detail and predicted with acceptable accuracy in full. In
addition, an offset contract as a practice of counterclaims,
compensation by the exporter of part of the cost to the
importer of arms for their purchase objectively represents
a conflict of interests between the seller and the buyer
with the corresponding risks.

3. Research results and discussion

In view of the foregoing, the aim of resolving a con-
flict in a competitive environment and other risks is to
manage the process of protecting an offset transaction.
Let’s consider the mathematical basis of this problem.

Conflict can’t be seen as an optimization task. With
equal resources of the parties, «optimality» means the end
of the conflict due to the complete depletion of both sides,
and with unequal resources — the defeat of the weaker
side with a probability of one. In this case, the remainder
of the resource:

R, ="Y(R|-|r

),

where R, 7, |R|>-|r| - the initial resources of the strengths
and weaknesses, respectively; = — symbol of the domi-
nance of one side over the other; ‘I‘(f) — known func-
tional (usually quadratic) of a function f.

Theoretically, in a conflict, a possible gain is lesser.
However, to achieve a gain with a probability higher than
the value of the second order of smallness, it is necessary
to have disposal resources of the same order with the
resources of the attacking side.

Conflict with a smart adversary can’t be resolved within
the framework of the theory of adaptation. With its active
actions, the enemy with a probability tending to unity will
achieve maximum gain. But we, adapting to conditions
that are constantly getting worse, will end up in the most
disadvantageous situation.

Therefore, the main tasks that must be solved to achieve
this aim are:

— analysis of possible conflict strategies and the selec-

tion of the most promising strategies for this task;

— choice of the mathematical apparatus for describing

the processes of conflict development;

— development of a mathematical model of conflict;

— obtaining asymptotic performance characteristics.

According to the general theory of conflict, the pro-
cesses of confrontation between the parties are described
by differential-difference equations or equations with argu-
ments deviating [10]. This assumption is true for discrete
systems with a delay, what are the financial time series,
in particular, the time processes for concluding and imple-
menting offset agreements.

In scientific and technical sources with open access [7, 8],
conflict is considered as a way of interaction of complex
systems. The developed apparatus of the theory of conflict
resolution allows to determine the purposefulness of systems,
their true (and not those that are declared, demonstrated
and reflected) performance criteria, to develop a better
line of behavior in accordance with these criteria.
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In general:
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where z, zi, — state vectors of the systems of action of
the exporter and importer, respectively; u,(¢) and u,(¢) —
control vectors in Sy, and S, respectively; v, (¢) — vector
of actions Si; on Si,,; vy(¢) — vector of actions Sy, on Si;
&(¢), n(t) — vectors of random perturbations acting on S,
and S, respectively; 1, T, — delays in the data entering
the system S, and S,,, accordingly.

The efficiency E; of the S, system and the ef-
ficiency Eo of the S, system in the observation
interval in the general case are nonlinear functionals
of states z, z,, and vectors &(¢), n(¢), respectively.
From equations (1) follows their mutual dependence.

If to take into account the factor of normaliza-
tion of random processes in large systems [11], then
it is possible to apply the Gaussian approximation
method in a small neighborhood of the extremum
points E; and E, to solve equations (1). In this case,
the expressions for the efficiencies are of the form:

T
E = J'zids (¢)dt, E, - max,
0 1

Strategy choice - :

ables X, X,,...X; 1, Xiy,...X, delivered by the element X.
Theoretically, it is possible to leave this element in the
sample and use the measurements contained in it to cal-
culate the vector of average values X and the covariance
matrix Ry. In a real situation, approximate methods have
to be used to obtain this data.

An abstract system based on the theory of conflict
provides for active actions to neutralize negative influ-
ences. Theoretical models and methods of analysis, fore-
casting the development of a conflict and optimization
of sequences of protective actions against unscrupulous
competitors are considered here.

Data on S .o and

s i

ds strategies
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Let’s suppose that the goal of each side is to

-

maximize its effectiveness by reducing the effective-
ness of the opposing side. However, the result of
the efforts will become known only at a time T.
On the observation interval 0<¢<T, it is possible

Ziem

-

to make better controls u(¢), actions v;(¢) and pre-
dict the final result, only relying on the assumption

Eiwn

Escalation
decision

of the partner’s behavior strategy and data on the
current states z, and z,,. The inclusion of func-
tions o;(¢) in equation (1) means the diversion of
part of the resource to the formation of protective
or misinforming influences.

Therefore, it is necessary to solve the conflict prob-
lem either with an additional criterion for minimizing the
share of the resource allocated for protection, or with
a restriction on the allowable costs of this share of the
resource.

The scheme of the conflict model between the parties S,
and S, modified for the case of applying escalation strat-
egies to pseudo-services (disinformation, false information
systems), is shown in Fig. 1. The model of real conflict,
as a rule, is non-linear. To obtain asymptotic estimates for
a sufficiently large observation interval (with a large number
of conflict development options), it is permissible to make
step-by-step linearization of the model with extrapolation
based on the methods of correlation and regression [12].
To search for extrapolation coefficients of the linearized
model, a modified step-by-step procedure is developed with
the replacement and forced inclusion of independent vari-
ables. In this case, the elimination of the missing variables
from the sample X, X,,...,X, (active resources and pseudo-
services) of the missing value X;, 1<i< p is not necessary,
since it can lead to the loss of information about the vari-

Fig. 1. Linearized stochastic conflict model between the parties

The conflict development process is a branched semi-
Markov process, the transitional and final probabilities of
which depend on the ratio of the strategic (S, Sin) and
energy-information (E,E;,) resources of the parties. In
addition, the conflict as a process of cooperation between
partners represents a sequence of concerted actions of the
parties and, in fact, is a controlled quasiperiodic process
with elements of stochasticity.

4. Conclusions

Research result is the prevailing idea of a conflict of
interest between participants in offset agreements. It is con-
sidered as a way of interaction of complex systems. Moreover,
a conflict is not something exceptional, not a synonym for
confrontation, but a way to overcome contradictions and
limitations, a way of interaction of complex systems — an
inevitable, normal phenomenon. Of course, conflict involves
struggle, but, above all, conflict involves interaction.

It is shown that the conflict can’t be considered as
an optimization problem, nor can the conflict be resolved
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within the framework of the adaptation theory. A brief
comparative analysis of the possibilities of using varieties
of Markov processes and the degree of their adequacy to
the real processes of supporting offset transactions at dif-
ferent stages of their evolution is carried out.

A mathematical model of the conflict between the par-
ties is proposed. The resulting winnings of the parties
to the conflict were investigated with varieties of their
cooperation and rivalry. This model can be used to model
the processes of development and implementation of offset
programs and the winnings of the parties involved.
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