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Abstract – Optimization of the business entities 

interaction with foreign partners when entering new 

foreign markets is the key to the successful 

development of their foreign economic activity and 

provides the enterprises with additional benefits from 

expansion of the spheres of activity and potential 

markets. Game theory is an effective tool for modeling 

interaction scenarios between enterprises and their 

potential partners, based on the consent or refusal of 

each partner to cooperate. The approach proposed in 

this article allows optimizing interaction processes by 

compensating losses to economic entities and 

maximizing the benefit as a result of a non-cooperative 

game use while simulating their interaction scenarios.  
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1.    Introduction 
 

      Strategic decisions on the choice of 

counterparties always remain in the focus of 

management of mostenterprises. Thus, available 

alternatives generate the need for a reliable 

determination of the management decisions results 

and conditions the use of the necessary tools. As 

noted by Ansoff, Nash, Freeman, complex 

mathematical tools allowing to predict and identify 

scenarios, and justify strategic decisions are 

increasingly used in the studies on economic 

systems. The game theory is popular in strategic 

management. It allows to determine the optimal 

options for managerial decisions, depending on main 

players’ expectations (interaction) and to find ways 

to achieve their strategic goals with minimal effort. 
 

2.   Review of Previous Studies 
 

     Concerning the possibility and expediency of the 

game theory application in solving economic 

problems, it should be noted that recognition of the 

value of this instrument was noted by several awards 

of a Nobel committee. Thus, in 1994, John F. Nash 

[1], [3], John C. Harsanyi [2], Reinhard Selten [3] 

received an award for innovative study on 

equilibrium in the non-cooperative game theory, in 

2005 Robert J. Aumann [4] and Thomas C. Schelling 

[5] – for the application of game theory to conflict 

resolution and collaboration, in 2012 Alvin E. Roth 

[6], Manel Baucells and Lloyd S. Shapley [7] made a 

significant contribution to game theory, market 

design and experimental economics, in 2014 the 

prize was awarded to Jean Tirole [8], who published 

over 100 scientific articles on economics, 11 books 

on the theory of branch organization, game theory, 

corporate finance. This testifies to the active 

integration of the game theory into economic practice 

and the system of enterprise strategic management. 

http://www.temjournal.com/
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3.   Methods 
 

    Analysis of publications by specialists in 

strategic management and economic and 

mathematical modeling [8],[9],[10],[11] shows that 

the traditional tools used for modeling economic 

phenomena and processes are: simulation modeling, 

mathematical modeling, descriptive models, 

prescriptive models, game theory, etc. Regarding the 

game theory application in modern studies of the 

economic direction, we should agree with the 

generally accepted position: the game theory proves 

that if the players do not change their strategy, sooner 

or later they come to some kind of equilibrium when 

the gain can not be increased if they follow the 

chosen course of action. There are only two types of 

such equilibrium conditions in the game (and several 

subspecies deriving from them) – Nash equilibrium 

and Pareto optimality [12]. 

According to the research methodology and the 

realities of the functioning of enterprises-subjects of 

interaction, each of these subjects will have its own 

goals, an individual strategy of behavior, and also 

will strive to maximize the usefulness of such 

interaction, that is a classic non-cooperative game 

that requires solving and allows determining the most 

optimal result interactions. 

 
4.  Results  
 

    The applied value of the research lies in the 

possibility of solving the problem of optimizing the 

interaction of enterprises when entering new markets 

and establishing cooperation with foreign 

counterparties. Thus, the Ukrainian company 

"Novator" cooperated for a long time only with 

German companies, actually, it was only one 

company "Jungheinrich AG". However, the 

possibility of cooperation with another company 

"Cherry", new on the Ukrainian company market 

(Czech Republic), is considered from the perspective 

of maximizing usefulness. Therefore, it is necessary 

for the company to determine the real feasibility of 

interaction with the new counterparty, taking into 

account the risk of losing established relationships 

with a reliable partner. 

    So, we have three business entities that can be 

called counterparties in relation to each other or to a 

pair of two enterprises. Let us consider the options 

for possible interaction. These options are equivalent 

to pure player strategies in a non-cooperative game. 

    The numbering and description (interpretation) 

of all pure strategies are presented in Table 1.  

 

 

 

 

Table 1. Pure strategies (possible scenarios) of 

counterparties and the content of these actions in 

- between the "Cherry" and "Novator" companies and the 

concern "Jungheinrich AG" 
 

Number 

of pure 

strategy 

Content of the action  

(interaction) 

"Cherry" company 

1 Discard any interactions 

2 
Set up interaction with both "Novator" and 

"Jungheinrich AG" 

3 

Set up interaction with "Novator" only, 

refusing to interact with the concern 

"Jungheinrich AG" 

4 

Set up interaction with concern "Jungheinrich 

AG" only, refusing to interact with the 

"Novator" 

"Novator" company 

1 Establish interaction with "Cherry" company 

2 Discard interaction with "Cherry" company 

Concern «Jungheinrich AG» 

1 
Only interacts with "Cherry" company, 

refusing active interaction with "Novator" 

2 
Refusing interaction with "Cherry" company 

and refusing active interaction with "Novator" 

3 

Establish interaction with «Cherry» company 

and actively promote interaction with 

"Novator" 

4 

Refusing interaction with "Cherry" company 

and actively promote interaction with 

"Novator" 

 

   The three-dimensional matrixes of winnings of 

player enterprises are denoted by: 

 

, ,  (1) 

 

accordingly, for «Cherry» and «Novator» companies 

and the concern «Jungheinrich AG». Non-

cooperative game: 

 

       

 (2) 

 

is determined by the averaging of experts’  

judgments. 

   Table 2. shows a sorted list of situation codes in the 

game (2) and the resulting estimates of these situations 

with an average judgment of experts. 

   Figure 1. shows all sections of the matrixes of 

winnings (1) of "Cherry", "Novator" and 

"Jungheinrich AG" in the game (2) based on the data 

from Table 2. There are five situations of interest, 

where at least one zero score was given unanimously 

by experts. All six zero usefulness estimates were 

given 
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Table 2. Expanded map of the resulting evaluation of situations in the game (2) 

based on the judgments of 50 experts with admission  as to arithmetic meanings 
 

S
it

u
at

io
n

 n
u

m
b

er
 

Situation code 

(indexing for the 

matrix of winnings 

through a set of 

indices G) 

The resulting estimation of the situation, 

which corresponds to a set of indices G, 

according to the arithmetic meanings of the experts (4.18) 

Estimation   

for "Cherry" company 

Estimation   

for "Novator" company 

Estimation   

for concern 

«Jungheinrich AG» 

1 111 0.04 0.56 0.3 

2 112 0.04 0.38 0.42 

3 113 0.02 0.88 0.8 

4 114 0.02 0 0.66 

5 121 0.26 0.02 0.4 

6 122 0.24 0.04 0.56 

7 123 0.06 0.78 0.64 

8 211 0.58 0.62 0.38 

9 212 0.44 0.64 0.44 

10 213 0.6 0.56 0.42 

11 214 0.28 0.32 0.64 

12 221 0.82 0.06 0.66 

13 222 0.22 0 0.42 

14 223 0.44 0.08 0.6 

15 224 0.1 0 0.34 

16 311 0.68 0.7 0.72 

17 312 0.6 0.74 0.74 

18 313 0.58 0.84 0.76 

19 314 0.56 0.56 0.68 

20 321 0.14 0.16 0.64 

21 322 0.08 0.14 0.64 

22 323 0.1 0.02 0.18 

23 324 0 0.04 0.72 

24 411 0.88 0.06 0.7 

25 412 0.34 0.1 0.68 

26 413 0.78 0.1 0.62 

27 414 0.26 0.02 0.68 

28 421 0.88 0.12 0.72 

29 422 0.4 0.58 0.8 

30 423 0.84 0.78 0.62 

31 424 0.22 0.08 0.58 

32 124 0 0 0.4 

 

to "Cherry" and "Novator". The lowest estimate for 

concern "Jungheinrich AG" was 0.18 for the situation 

"323". In this situation, "Jungheinrich AG" will 

interact with "Cherry" and actively promote 

interaction with "Novator", while "Cherry" refuses to 

interact with its German partners. In this case, 

"Cherry" will set up interaction with "Novator", 

which refuses such interaction. Of course, estimates 

for the "323" situation are also low for both "Cherry" 

and "Novator".  

    "Novator" has zero scores in four situations. 

"Cherry" company has twice as many such 

assessments, which indicate a complete (absolute) 

disadvantage if the relevant situation (conjuncture of 

interaction) still comes. In the situation "114" only 

"Novator", offering the interaction to "Cherry" 

company, gets zero usefulness. Here the German 

counterparts refuse any interaction. The high 

estimation given by the experts to the concern 

"Jungheinrich AG" is explained by powerful reserves 

of this counteragent. Score of 0.02 to their German 

counterparts "Cherry" (though, in this situation, they 

are still a counteragent in relation to each other) is 

quite predictable. 

    The situation "124", which differs from the 

previous one because "Novator" refuses to cooperate 

with "Cherry", is absolutely unprofitable for these 

counterparties (zero scores). And even the concern 

"Jungheinrich AG" in this situation loses more than 

39% of the predicted profits from cooperation.      
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However, let us note that the total gain of all 

counterparties in the situation "124", that is the value, 

turns out to be higher than their total gain in the 

already considered situation "323" by 25%. 

     It is interesting that in the situation "222", where 

"Cherry" company offers interaction to both 

contracted parties that refuse it, only "Novator" will 

receive 0. Here "Jungheinrich AG" refuses to 

actively interact with "Novator", which causes such 

(expected or predicted) result. But German 

companies receive quite high usefulness rates in this 

analyzed version. Of course, for "Jungheinrich AG", 

the situation "222" is almost twice as advantageous 

comparing to their competing compatriots. 

 

 
 

Figure 1. The matrixes of winnings (1) of "Cherry", "Novator" companies  

and concern "Jungheinrich AG" in the game (2) 

 

    Even in the situation "224", which differs from 

the previous one, where "Jungheinrich AG" is 

refusing to interact with "Cherry" company and 

actively promoting interaction with "Novator", 

experts see absolutely no benefit for "Novator". It 

should be noted that the forecasted usefulness rates 

for German enterprises are even smaller in such a 

situation. In particular, "Cherry" will receive twice 

less. Obviously, "Novator" does not improve its 

condition in any way by refraining from the 

"Cherry"'s offer, regardless of whether "Jungheinrich 

AG" offers them active cooperation or not. 

    "Novator" has no more zero scores, but in 

different situations external counterparties have 

some. In the situation "324", "Cherry" was rated 

zero, while the assessment of its compatriots 

"Jungheinrich AG" is very high. It is the largest 

among all situations where at least one counterparty 

receives a zero gain. In this situation, the German 

partners decide not to interact, but "Jungheinrich 

AG" actively interacts with "Novator", while 

"Cherry" establish interaction with "Novator". It 

rejects such interaction again, receiving a very small 

benefit, first of all due to cooperation with the 

concern "Jungheinrich AG". 

Let's move on directly to the solving of the game 

(2). We detect only one situation "422" with Nash 

equilibrium. This situation is also effective according 

to Pareto optimality. There are only seven effective 

situations according to Pareto in the game (2). Fig. 2. 

shows them on the matrices elements (1). 

In four of the seven effective situations "Novator" 

has to interact with" Cherry", in three other situations 

- to give up this interaction. It should be noted that it 

is not profitable for the concern "Jungheinrich AG" 

to refuse to interact with "Cherry" and actively 

promote interaction with "Novator" at the same time. 

On the contrary, in two of seven cases, the German 

concern will only cooperate with its German 

partners, refusing to actively interact with "Novator". 

In the other two cases "Jungheinrich AG" will also 

refuse active interaction with "Novator", but will not 

interact with "Cherry" company as well. In the 

remaining cases (three out of seven) the German 

concern will cooperate with everyone. 



TEM Journal. Volume 8, Issue 1, Pages 182-188, ISSN 2217-8309, DOI: 10.18421/TEM81-25, February 2019. 

186                                                                                                                                  TEM Journal – Volume 8 / Number 1 / 2019. 

 

 
 

Figure 2. The solving of the game (2) with corresponding matrices in Figure 1. 

Notes: on the picture the only situation with Nash equilibrium is marked by oval, seven situations with Pareto 

optimality are marked by rectangles; all situations are numbered from the left side. 
 

Thus, the situation "423" is most advantageous for 

the group of the analyzed three companies, but in this 

situation, the gain of the German concern 

"Jungheinrich AG" is relatively less than of its 

competitor – "Cherry" company (although in this 

situation they should become full partners). 

Comparing other situations, it is obvious there is 

such an imbalance. Therefore, it is clear that in order 

to make a final decision that would satisfy all, it is 

necessary to investigate this imbalance. 

 

If  is effective usefulness of -th company in 

the situation with a list of indices  (that is, in a 

situation that is effective according to Pareto 

optimality), the imbalance of usefulness of 

enterprises in this situation can be calculated 

according to the following formula: 

 

.

 

 (3) 

 

 

   Of course, the smaller this imbalance, the better 

the effective situation for the three companies at a 

time is. However, it should be remembered about the 

total usefulness – it also must be significant. The 

analysis shows that the worst situation of an 

imbalance sense of type (3) is "113", where 

, and the total usefulness is the smallest. Actually, in 

the situation "113", "Novator" will receive the 

greatest usefulness (predicted profit). Concern 

"Jungheinrich AG" will also get the biggest profit in 

this situation, although, there is situation "422" for it, 

which is equilibrium by Nash. 

    The imbalance in "113" is too large, so, without 

taking into account the situation "113", the worst 

situation is "421" with an imbalance . In 

such a situation, by the way, both German companies 

aspire to interacting, refusing to interact with 

"Novator", although the Ukrainian company also 

refuses to cooperate with the company "Cherry". 

However, the total usefulness in the situation "421" 

is slightly bigger than the minimum (in the situation 

"113"). Therefore, the situation "421" is surprisingly 

unprofitable for "Novator". On the contrary, both 

German partners in this situation are of considerable 

usefulness. However, since the situation "421" is not 
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equilibrium, its implementation still depends on 

"Novator". If it changes its decision, then all three 

companies switch to situation "411", where the 

usefulness for "Novator" falls by half, while the 

usefulness of the German counterparties does not 

practically change. That is, switching to the situation 

"421" depends in one way or another upon an 

arrangement with "Novator". 

    The smallest imbalance has the situation "311", 

where the overall usefulness is high (equal to 2.1). In 

this situation, the scheme of interactions is logical: 

"Novator" interacts with "Cherry", and such 

cooperation is bilateral, but "Jungheinrich AG" 

refuses to actively interact with "Novator", and only 

interacts with the German partner. In this case, the 

usefulness of the concern is greatest, and his German 

partner's – the smallest. If "Jungheinrich AG" agrees 

to compensate 0.02 usefulness units for "Cherry", 

then all enterprises receive a relatively similar 

usefulness (0.7 units for each). 

    The situation "312" also has some imbalance. It 

differs from situation "311" only by changing the 

strategy of concern "Jungheinrich AG", which 

refuses any active interaction. The total usefulness is 

barely decreasing. And in order to preserve such a 

variants scheme of counterparty, "Cherry" company 

here likely requires more compensation – 0.04 units 

of usefulness from "Novator" and "Jungheinrich AG" 

in order to reach the level of 0.68, as in the situation 

"311" (before compensation). This, obviously, is a 

significant inconvenience for other deal participants 

(except for the "Cherry" company), so, the situation 

"312" may not be considered in the future. 

     In the situation "313", where, unlikely to the 

previous one, "Jungheinrich AG" goes to active 

cooperation with "Cherry" and "Novator", the total 

usefulness is high (2.18 units of usefulness). The 

imbalance here is a bit higher, but insignificant. This 

situation is most advantageous for "Novator". The 

German concern must agree to compensate no more 

than 0.04 usefulness units, since it makes no sense to 

get less than 0.72 as in the situation "311". The 

"Cherry" company strives here to get at least 0.68 

usefulness units, as in the situation "311". Therefore, 

"Novator" will have to compensate "Cherry" a bit 

more. The most likely options for compensation and 

redistribution of usefulness for the situation "313" 

are given in Table 3. 

 
Table 3. Options for compensation and redistribution of usefulness for the situation "313" 

 

№ 

Participant of the transaction 

«Cherry» «Novator» «Jungheinrich AG» 

Compensation 

from two 

counterparties 

Resulting 

usefulness 

Compensation 

for «Cherry»  

Resulting 

usefulness 

Compensation 

for «Cherry» 

Resulting 

usefulness 

1 0.1 0.68 0.06 0.78 0.04 0.72 

2 0.12 0.7 0.08 0.76 0.04 0.72 

3 0.14 0.72 0.1 0.74 0.04 0.72 

4 0.1 0.68 0.08 0.76 0.02 0.74 

 

    Both situations "421" and "422" are 

disadvantageous – the total usefulness is small, and 

the imbalance is already significant (especially in the 

situation "421"). The situation "423" is the most 

beneficial with the biggest total usefulness equal 422. 

The usefulness of both "Cherry" and "Novator" in 

this situation are high. However, unlike the situations 

"421" and "422", the usefulness for "Jungheinrich 

AG" is lower (0.62 units of usefulness versus 0.72 

and 0.8, respectively). One of the possible options for 

balancing is the compensation for the German 

concern 0.18-0.09 units of usefulness from "Cherry" 

and "Novator". As a result of such redistribution of 

usefulness, "Cherry" will receive 0.75, "Novator" 

0.69, and "Jungheinrich AG" 0.8 units of usefulness. 

Such a final distribution is both logical and fair, 

considering the economic significance of 

counterparties in relation to each other. If "Novator" 

 

 

 

does not agree to these terms of compensation, the 

change of strategy and the transition to the situation 

"413" can only worsen the situation of the domestic 

enterprise – its usefulness falls to 0.1, and 

counterparties practically do not lose anything. 

     Thus, under the conditions discussed, the 

situation "423" is more advantageous than the 

situation "313"; for both German enterprises 

"Novator" can not plan a switch to the situation 

"313", since the change of strategy only from the side 

of "Novator" significantly worsens its position. 

Therefore, the situation "423" with compensation for 

the German concern of 0.09 usefulness units from 

"Cherry" and "Novator" is the best scenario of the 

interaction of three companies: both German 

companies aspire to cooperate with "Novator" with 

the active assistance for interaction of the German 

concern. 
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5. Discussion 

 

   The article proposes a scientific and methodical 

approach to optimizing the interaction of enterprises 

when entering new markets and establishing 

cooperation with foreign counterparties, using the 

provisions of the game theory, namely the non-

cooperative game. The results are debatable and are 

the following: 

 

1. The use of the game theory and the definition of 

players' pure strategies in a non-cooperative game 

allows to build interaction scenarios among a number 

of potential partners based on the consent or refusal 

of each partner to cooperate with each partner who 

remained in the complex.  

2. For such scenarios, the usefulness for each 

participant can be determined on the basis of Nash 

equilibrium and Pareto optimality, which allows 

finding solutions for the game formed between the 

participants. 

3. The solution of the game will be represented by 

a specific combination for each participant as for the 

cooperation or rejection of other participants, the 

usefulness for each participant in the interaction, and 

the total usefulness of the interaction.  

 

6.  Conclusions 
 

    The approach proposed in this article allows to 

determine the result in terms of usefulness for each 

participant of the interaction, depending on the 

combination of desire for interaction or rejection for 

each participant in the complex that is being 

considered. Additionally, the model allows 

determining the amount of "compensation" that some 

participants, when choosing the optimal option for a 

particular criterion, should provide other ones to 

ensure the usefulness of the chosen interaction option 

for all participants in the situation under 

consideration. 

    Prospects for further research consist in the need 

to solve the problems of forming a plurality of 

scenarios for interaction between enterprises and 

potential groups of counterparties on the basis of 

evaluating the usefulness of such interaction in its 

various variants. 
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