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GAME THEORY AS A TOOL FOR MAKING OPTIMAL BUSINESS DECISIONS IN FOREIGN
ECONOMIC ACTIVITY OF ENTERPRISES

The article is devoted to the study of the effectiveness of game theory in making business decisions regarding foreign economic activity by enterprises in conditions
of uncertainty. The sources of information on this issue were analyzed and it was found that further development of the application of game theory in the foreign
economic activity of enterprises is necessary. It has been established that the ambiguity of economic development trends, which has been especially evident in recent
years in Ukraine and the world, and the instability of the market regulation mechanism encourage enterprises to look for new ways to overcome uncertainty in their
activities. When solving economic problems, conflict situations often arise, which are caused by the conflicting interests of various structures. The mathematical
apparatus for solving this type of problem is game theory, which is the theory of building mathematical models of optimal decision-making in conflict conditions.
Game theory is a theoretical direction in science, a set of methods of mathematical analysis and assessment of the rules of behavior of participants in a conflict
situation, which involves the interaction of two or more participants (players) in order for each of them to achieve their goals. The advantages of game theory are
analyzed, in particular, the possibility of formalizing the process of considering typical scenarios of decision-making by the parties to the conflict and choosing the
procedure for coordinating interests that will be optimal for all its participants. The main concepts, principles and classifications of game theory are presented, the
foundations for understanding the use of game theory in economics are laid. Analyzing the usefulness of game theory in market competition, development of
enterprise development strategy, investment activities and other areas, the possibility of wide application and effectiveness of game theory in decision-making
regarding foreign economic activities of enterprises is shown.
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TEOPIS ITP AIK IHCTPYMEHT HNPUMHSITTA ONTUMAJIbHUX BI3HEC-PIIIEHD Y
3OBHIINHBOEKOHOMIYHIA AIAJBHOCTI HNIAIIPUEMCTB

CrarTs npUCBSYeHA JIOCTIDKEHHIO e)eKTUBHOCTI Teopii irop y NPHHHSTTI FOCIOJAPCHKUX PIIIEHb 100 30BHILHBOCKOHOMIYHOI JisUTbHOCTI TiANPUEMCTBAMHU B
yMOBax HeBu3HaueHocTi. [IpoanamnizoBaHo mxepena iH(opMAarii 3 JAHOTO MUTAHHS 1 BUSIBJICHO, IO HE OOXI/IHI MOJAIBLII PO3POOKH 3aCTOCYBAHHS TeOpii irop B
30BHIIIHBOCKOHOMIYHIM MisUTBHOCTI TIANPUEMCTB. BCTaHOBIICHO, 110 HEOJHO3HAYHICTh TEHICHIIIM EKOHOMIYHOTO PO3BUTKY, SIKa OCOOJMBO IPOSIBIIIETHCS
OCTAaHHIMH pOKamH B YKpaiHi Ta CBITI, Ta HECTAOUTbHICTh MEXaHi3My PHHKOBOIO PETYJIOBAHHS CIIOHYKAIOThH IMiAIPHEMCTBA IIYKATH HOBI IUTIXH MOIOIAHHS
HEBH3HAYECHOCT] y CBOIi MisbHOCTI. [Ipu BUpIIIIEHHI €KOHOMIYHHX HPOOJIEM YacTO BUHUKAIOTH KOHGMIKTHI CHTYALI], SIKi BUKIIMKAHI CYTIepeWINBIMH IHTEpecaMu
PI3HHX CTPYKTYp. MaTeMaTHYHHM arapaToM po3B’s3yBaHHS TAKOTO THILy 3aJad € Teopis irop, sika € Teopicro MOOYIOBH MaTeMaTUMHUX MOJCNCH NPHIHATTS
ONTUMATBHHX PIllIeHh B yMOBaxX KOHGIKTY. Teopist irop — TEOpEeTHYHIII HAPSM Y Haylli, CYKYITHICTh METOIB MATEMATHYHOTO aHAJi3y Ta OLIHKH IPaBUI
TIOBEJIHKH YYaCHHKIB KOH(IIIKTHOI CHTYaLli, 110 Tepeadayae B3aeMOII0 ABOX a00 OUIbIIE YUaCHUKIB (TPABLB) 3 METOIO JIOCSATHEHHS KOYKHUM 13 HUX IXHi I,
IIpoanani3oBaHO IepeBary Teopii irop, 30KkpemMa MOYKIMBICTB (hopMaitizallil MPOLeCy PO3IVLITY THIIOBUX CLEHAPIiB NPUIHATTS pillleHh CTOPOHAMH KOHQIIIKTY Ta
BHOOpY TPOLIEIYPH Y3rOLKEHHsI IHTEpECiB, sKa Oyie ONTHUMAIIBHOIO JUTS BCIX HOT0 y4acHUKIB. BUKIIaeHO OCHOBHI MOHSTTS, IPHHLMIYM Ta Kiacudikarii Teopii
irop, 3aKJazeHo OCHOBH PO3YMiHHSI BUKOPHCTAHHS TEODIl Irop B €KOHOMILll. AHAII3YFOYM KOPUCHICTH TEOpIl irop Y PHHKOBIM KOHKYpeHLii, po3po0ii ctpaterii
PO3BHTKY TTi/IPHEMCTBA, IHBECTUITIHHII isUTBHOCTI Ta iHIMMX cepax, TTOKa3aHO MOMIIMBICTD MIMPOKOTO 3aCTOCYBAHHS Ta e()eKTHBHICTB TEOpii irop y MpHHHATTI
PpiIIeHb 111010 30BHIITHHOEKOHOMIYHOT JiSUTHHOCTI MiITIPHEMCTB.
Kuro4oBi cJ10Ba: Teopist irop; 30BHIIIHBOEKOHOMIYHA JiSUTbHICTb,; Oi3HEC-PIllIeHHST; HEBU3HAYEHICT; KOH(IIKT iHTEepeciB; KpUTEPIl IPUIHATTS pillleHb

Introduction. Analysis of various games was carried
out back in Ancient China, among others, for example,
Go stands out - a logical game containing a strategic
component, where players compete for territory, but
works in which the search for optimal strategies in games
was formulated as a mathematical model appeared only in
the 17th century. The first studies of games in the
economic literature should be considered the works of
mathematicians and economists of the 19th century,
which considered the problems of production and pricing
in an oligopoly. In 1944, game theory was formed as an
independent mathematical discipline by American
scientists — mathematician J. von Neumann and economist
O. Morgenstern. Unlike other branches of mathematics,
which are mainly of physical or physical-technological
origin, game theory from the very beginning of its
development was aimed at solving problems that arise in
the economy (namely, in a competitive economy).

Game theory, as a branch of operations research, is a
theory of mathematical models of most favorable
decision-making in conditions of uncertainty or conflict
between several parties with different interests. The
essence of the theory is to establish the optimal strategy of
behavior in conflict situations. The goal is to determine
the optimal strategy for each player, which is understood

as a set of rules determining the choice of his actions at
each individual move depending on the existing situation.
For example, the decision to enter a new market, the
definition of a production strategy, entering into a
coalition with another market participant.

Game theory and economics are inextricably linked to
each other, as game theory problem-solving methods help
determine the best strategy for various economic
situations, including in the field of foreign economic
activity. In general, the methods of game theory help to
conduct economic experiments in conditions of
uncertainty, to evaluate at a qualitative level various
options for the country's strategic economic policy, to
make appropriate decisions with maximum benefit, to
predict in general terms the consequences of decisions
made or changes in the external market situation.

Actuality. In modern economic conditions, the
majority of enterprises conduct foreign economic
activities. When carrying out any business transaction,
there is always the possibility of a negative scenario, but
it is foreign economic activity that is the sphere of the
company's activity that is most characterized by riskiness
and uncertainty. Due to fluctuations in the global
economic situation, frequent policy adjustments and rapid
technological innovations, businesses face great
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challenges when making business decisions. In Ukrainian
realities, martial law and constant shelling of the territory
is added to this. In this context, it is especially important
to find a tool that will help enterprises make optimal
business decisions in conditions of uncertainty. This
article discusses the application of game theory in
economics, including the foreign economic activity of
enterprises and its impact on enterprise decision-making
and market competition.

Review of the recent literature and formulation
of the research problem. Game theory as a way of
solving various economic problems was and continues to
be in the field of interest of many economists. It should be
noted that the Nobel Prize in Economics was awarded
several times specifically for developments related to
game theory.

It is worth noting that at the current stage quite a lot of
Ukrainian and foreign scientists are investigating various
aspects of using game theory in solving problems of an
economic nature [1-14]. In particular, we should note
T.I. Oleshko , M.O. Lobanov [1], I1.0. Moroz [9], O.V.
Korzachenko [2], N.I. Havlovsk [13], who in their works
proved the usefulness of applying this theory to improve
economic decisions in conditions of uncertainty. Studies
of the development of the use of game theory methods in
foreign economic activities show that domestic scientists
did not pay enough attention to this aspect. But here it is
necessary to emphasize the thorough scientific research
on this issue by D. V. Kulish, who is working on the
development of a model of the antagonistic game of
choosing the strategy of foreign economic activity in the
modern digital environment [5].

Foreign scientists are also studying the general issues
of using game theory in economic activity, here, for
example, we note the works of J. McMillan [7], L.
Samuelson [10] and others. Chinese scientists pay special
attention to the study of game theory, in particular, the
field of scientific interests of Yu Chen, Anthony G. O.
Yeh, Yingxuan Zhang [12] is the political and economic
analysis of China's regional cooperation, C. Liang, N. Liu,
Y. Liu [3] investigate the peculiarities of trade
cooperation between China and USA in the context of
game theory. The work of such scientists as V. L.
Mughwai [4], G. Askari, M. E. Gordji, S. Shabani, J. A.
Filipe [6], Chaitanya Khurana [8] and others is also
devoted to international trade.  S. Hidalgo-Gallego, R.
Nufiez-Sanchez and P. Coto-Millan [11] explore the
application of game theory and port economics.

The above analysis of sources of information on this
issue proves that further development of the application of
game theory in the foreign economic activity of
enterprises is necessary.

The purpose of the study. In business, decision-
making is often influenced by the actions of other
decision-makers. Such interconnectedness and strategic
interaction significantly complicates the decision-making
process. Game theory allows modeling the behavior of
several subjects, when the decision-making criterion of
each depends on the decisions made by others, is a
powerful tool for understanding and analyzing this
complexity. The purpose of the proposed work is the
study of the application of game theory in the foreign

economic activity of enterprises and the analysis of its
influence on decision-making and market competition.

Presentation of the main research material. When
solving a number of economic problems, conflict
situations often arise, generated by the conflicting
interests of different structures. The mathematical
apparatus for solving this type of problem is game theory,
which is the theory of constructing mathematical models
for making optimal decisions in conditions of conflict. An
important task of game theory is also the development of
recommendations regarding the rational actions of
participants in a conflict situation.

The game is a model of conflict situation. Permissible
actions of each of the players aimed at achieving a certain
goal are called the rules of the game. In the economy,
players are partners who are parties to the conflict. The
player's task is to find the optimal strategy, which, under
the condition of multiple repetitions of the game, provides
this player with the maximum possible average profit.
The result of the conflict is the winning or losing of one
of the players [1].

The game differs from a real conflict in that it is
conducted according to certain rules, for its description
you need to know:

—number of subjects — players participating in the
conflict;

—action options for each of the players, which are
called strategies;

—functions of winning or losing (payment) of the
conflict result.

Authoritative sources in economic science consider
this theory as the main direction for analyzing situations
that require coordination of the interests of the parties.
The advantage of game theory is, among other things, the
possibility of formalizing the process of considering
typical decision-making scenarios by the parties to a
conflict and choosing a procedure for reconciling interests
that is most effective for all its participants. This approach
is adequate to describe the situation at modern domestic
enterprises for the following reasons:

1. Game theory allows to construct and analyze
various scenarios and mechanisms for coordinating the
interests of the parties to the conflict.

2. Game theory makes it possible to identify those
restrictions that affect the results of the coordination of
the interests of the parties, and to change them as
necessary for key players.

3. Models of economic behavior of the parties,
obtained on the basis of game theory, are quite universal
and can be applied to a wide range of enterprises of
various forms of ownership and sectors of the economy.

4. Models obtained on the basis of game theory can be
structured into a database and knowledge that makes it
possible to algorithmize the control process [9].

Game theory, as a mathematical theory that studies
how decision-making agents choose their own actions in
accordance with the behavior of other decision-making
agents in a particular environment, provides us with
strong support in making optimal business decisions
under uncertain conditions. The decision-making structure
of game theory includes the basic elements such as
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players, a set of strategies, and a payoff function, which
together form the basis of decision-making in game
theory. In times of uncertainty, these elements can help
companies analyze the market environment, competitor
behavior, and potential outcomes to make more informed
and effective business decisions.

In particular, the game theory decision-making
framework under uncertain conditions can help firms:

Identify the players: in a complex market
environment, companies need to identify their
competitors, partners and other stakeholders to better
analyze the impact of their actions on decisions.

Construct a set of strategies: according to the market
environment and the company's own strengths, it is
necessary to develop a number of possible action plans
that constitute a set of company strategies. By creating a
set of policies, companies can look at options more
holistically and make more flexible and adaptable
decisions.

Estimate the payoff function. The payoff function
measures how much a business wins or loses under
different combinations of strategies. In an environment of
uncertainty, enterprises need to pay more attention to the
dynamic changes in the payment function in order to
timely adjust strategies and respond to market changes.

There are several different criteria that are designed to
justify the choice of a certain strategy among others when
a decision is made under conditions of uncertainty. The
task is to find such a decision option, which is the most
profitable (expedient) compared to other options.

To make decisions under conditions of uncertainty
and risk using a static game model, the input information
is presented in the form of a matrix (table), the rows of
which are possible alternative solutions, and the columns
are the states of the system (environment). Each decision
alternative and each state of the system (environment)
corresponds to a result (consequence of the decision),
which determines the costs or gain for choosing a given
decision alternative and implementing a given state of the
system.

Table - Payoff matrix

S; S... S
Al g v din
A.
A, an .. anm

Where: A is the alternative of the i-th solution (i = n);
S; — possible j-th state of the environment (j=1,m); a; is
the result (consequence of the decision).

When making decisions under conditions of
uncertainty, the following decision selection criteria are
most often used:

— Wald criterion;

— maximax criterion (criterion of extreme optimism);

— criterion of pessimism;

— Savage's criterion;

— Hurwitz criterion.

In fact, the criterion is an approach, a philosophy of
decision-making.

In order to better demonstrate the application of game
theory to business decision-making, we will show how to
construct game theory models and apply them to real
business through concrete cases. These cases will involve
competitive strategy analysis, cooperation strategy
formulation and other aspects, aiming to help enterprises
better understand and apply game theory.

In the analysis of competitive strategy, enterprises can
use the game theory model to analyze the behavior and
possible results of competitors, to formulate more targeted
competitive strategies. For example, an enterprise can
predict the pricing strategy of its competitors by
constructing a price competition model, and adjust its
own pricing strategy accordingly to obtain the maximum
profit.

In the formulation of cooperation strategy, enterprises
can use the game theory model to analyze the interest
relationship and cooperation mode between partners, to
formulate a more stable and effective cooperation
strategy. For example, enterprises can build a cooperation
game model to analyze the income distribution and cost
sharing under different cooperation modes, and choose
the appropriate partners and cooperation modes
accordingly.

In the conditions of global economic development,
foreign economic activity is an important factor of
economic growth for any state. It can manifest itself in
various forms of entry of enterprises to the foreign
market. Due to the implementation of foreign economic
activities, countries solve the problems of shortage of
food and raw materials, energy carriers, and so on.

Every enterprise strives to make the most optimal
business decision, but since foreign economic activity
involves the need to act in conditions of a high level of
uncertainty, enterprises are usually faced with the choice
of several decision-making methods. Besides game
theory, there are other methods such as decision trees and
Monte Carlo simulation. Let us analyze the advantages
and disadvantages of these game theories and how to
choose the most suitable decision-making method
according to the actual situation in enterprises.

In particular, decision making based on game theory
has the following advantages over other approaches:

Analysis of strategic interaction. Game theory can
deeply analyze the strategic interactions between
participants and help businesses better understand market
dynamics and competitor behavior.

Dynamic adjustment: The game theory model can
dynamically adjust parameters and strategies according to
market changes, making the decision-making process of
enterprises more flexible and adaptive.

Long-term perspective. Game theory focuses on long-
term benefits rather than short-term gains, which helps
businesses develop more stable and sustainable growth
strategies.

However, decision making in game theory also has
some limitations, such as building a complex model and a
large amount of computation. Therefore, in practical
applications, enterprises need to select suitable decision-
making methods according to their situations and needs.

Game theory helps companies make more informed
and effective decisions by providing a mathematical
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theory and methodology for analyzing strategic
interactions. Here's how game theory is used to make
business decisions:

Competitor analysis: game theory can help businesses
analyze competitors' intentions and plans of action, and
formulate appropriate strategic plans. For example, during
market competition, businesses can predict competitors'
pricing strategies and product strategies using game
theory models to make more informed market positioning
and competitive strategies.

Risk assessment decision-making: game theory can
assess possible outcomes and rewards, thereby helping
companies assess risks and determine the best strategic
plan. Businesses can use a game theory model to simulate
different market environments and competitive situations,
analyze the risks and benefits that different strategies may
bring, and choose the best decision-making scheme. Risk
management must be based on the identification of all
factors of internal and external formation, potentially
capable of negatively affecting the company's activities
[15].

Predicting market changes: game theory can help
companies predict market changes and thus adjust their
strategies in advance. For example, when faced with
uncertain factors such as changes in market demand,
technological progress, or policy adjustments, businesses
can use game theory models to analyze the impact of
these factors on the pattern of market competition and the
behavior of participants to develop coping strategies in
advance.

Optimizing cooperation strategy: in cooperation, game
theory can help enterprises analyze the relationships of
interest between partners and develop more stable and
effective cooperation strategies. For example, in supply
chain management, enterprises can use the game theory
model to analyze the cooperative relationship between
suppliers and manufacturers, and formulate a reasonable
profit sharing and cost sharing mechanism to achieve
long-term stability and optimization of the supply chain.

Building a strategy set: the concept of a strategy set in
game theory can help a business build a range of possible
courses of action. These programs can be designed
according to the market environment and the company's
own strengths, so that the company can respond quickly
when faced with different situations.

In order to better understand the application of game
theory in economics, we need to show how to construct
and analyze game theoretic models through concrete
cases. Here's a simple example:

Suppose there are two companies in a market, and
they need to decide how much they can produce. Each
firm's output decision will affect the market price and
each other's returns. In this game, each firm needs to
consider the other's output decisions and make their own
output plans accordingly. By constructing a game theory
model, we can analyze market prices and firm profits
under different combinations of output and find an
equilibrium solution. This equilibrium solution is the
optimal output decision of two firms under given
conditions.

By constructing and analyzing game theory models,
we can gain a deeper understanding of strategic

interactions among market participants and the formation
of equilibrium outcomes. This helps us to better predict
market changes and corporate behavior, providing strong
support for corporate decisions.

In short, game theory provides a systematic analytical
framework and tools to help businesses better understand
and cope with complex and changing market
environments in order to gain competitive advantage.
However, it should be noted that game theory is not a
panacea, it is only a tool to facilitate decision-making,
enterprises also need to combine their own real situation
and market environment for comprehensive consideration
and decision-making.

Conclusions and prospects for further research.
This article explores game theory as a tool for making
optimal business decisions under conditions of
uncertainty for the foreign economic activities of
enterprises. By  presenting the decision-making
framework of game theory under uncertain conditions,
creating and applying models, and comparing with other
methods, the broad application and unique benefits of
game theory in business decision making are
demonstrated. Applying game theory to real-life business
has been proven to increase the likelihood of making the
most rational decisions to solve problems that arise in
uncertain markets and achieve success. At the same time,
businesses are encouraged to pay attention to the
simplification and practicality of the model and combine
it with other methods when applying game theory to
better meet the real needs of enterprises.
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