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Abstract. The in uence of equity and debt capital shares on the company’s pro t is considered. 
Using the methods WACC was established game-theoretic model that re ects the status of the 
capital of the company «LUKOIL».
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Each company, from a huge number 
existing today has the speci cs of work. 
Any organization implements an individual 
policy in dealing with  nancial issues. 

Of course, any owner or Manager sets the 
task to maximize the pro t of the enterprise 
in which he operates. There are many ways 
to increase the bene t. To get a positive 
result, it is necessary to take into account a 
huge number of properties inherent in this 
particular enterprise at a particular time and 
forecasts made by professional analysts for 
the future state of the company. In addition, 
we should not forget about the impact on 
the company�s activities of external objective 
circumstances. 

One of the most in uential factors that 
increase pro ts or prevent this is the 
distribution of capital [1].

The need to optimize the capital structure 
is determined by many features, including: 
the strategy and objectives of the company; 
the division of the work  ow into certain 
stages; optimization of the  nancial 
structure; the duration of the production 
cycle; the production program; the size of 
the enterprise.

Take into account all these properties is 
dif cult. Therefore, the goal � to optimize 
the capital structure of the company - is 
becoming very relevant today. 

With the help of mathematical methods, 
we  nd the share of equity and debt capital, 
which are most effective for maximizing 
pro ts. All calculations will be carried out 
on the example of PJSC �LUKOIL �, which 

is one of the leading holding companies in 
Russia in the oil and gas industry.

In order to obtain the optimal distribution 
of capital, it is assumed to solve the following 
problems:

1. Consider in detail the  nancial 
components of capital and their impact on 
the overall condition of the company.

2. For PJSC LUKOIL to apply mathematical 
methods, namely, game theory, to identify 
the best option for capital allocation, while 
taking into account not only internal factors, 
but also the state of the market as a whole.

3. Test the created models and identify the 
most accurate of them.

4. Compare the results and verify the 
feasibility of their practical application.

5. To draw conclusions and determine the 
best ratio of equity and debt capital shares 
for PJSC LUKOIL to date.

After the research, the indicator of the 
target capital structure is formed. The 
boundary values of the maximum pro table 
and minimum risky capital structure allow 
to  nd a certain set of options from which 
it is possible to choose speci c values for a 
certain period. 

In determining the effective distribution 
of equity and debt capital experts cannot 
know exactly what the situation will be 
in the market tomorrow. Especially if the 
company�s policy for the coming years is 
determined. There are a large number of 
external factors that affect the company�s 
revenues. It is dif cult to say how they will 
change in the future, you can only make 
a forecast with some accuracy that will 
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never reach 100%. Hence, the process of 
capital structure optimization occurs under 
uncertainty [2].

The science involved in the search for 
optimal solutions in such conditions is 
the theory of games. In this case, we will 
use this section as a game with nature, 
which simulates the behavior of the active 
participant in the situation (player) in an 
objective reality (nature). 

The model will include a player in the face 
of the owners and managers of the company, 
who make decisions consciously and try to 
achieve maximum pro t. In addition, there 
is a certain set of factors that depend not on 
the decision of any particular person, but on 
the overall situation. Therefore, as nature 
take the situation in the market. It does 
not represent a conscious player, does not 
seek to counteract anyone and the result of 
actions to optimize the capital of a particular 
company is unimportant.

The mathematical model of the game with 
nature is the matrix of wins (losses) of the 
player in different States of nature. 

In any market conditions, the  nancial 
Manager of the organization has a goal to 
increase the value of the company or its net 
pro t. But, unfortunately, when changing 
the dynamics of the company�s pro t, it 
is impossible to estimate the number of 
investments spent to obtain this pro t. To 
avoid such dif  culties, it is necessary to apply 
the amount of cash  ow of the company, 
because it allows you to adjust the value of 
net pro t with the level of investment [3]. 

Thus, to determine the value of any 
company based on its cash  ows and cost of 
capital, it is necessary to use the discounted 
cash  ow model. According to this method, 
the value of an organization is inversely 
proportional to its capital. Therefore, trying 
to increase the value of the  rm, the  nancial 
Manager should seek to reduce the value of 
capital. The cost of capital (WACC) is the 
weighted average cost of equity and debt 
capital [4]: 

Therefore, it is possible to reduce the cost 
of capital (WACC) either by reducing the 
amount of equity and debt capital, or by 
changing the ratio of equity to debt. 

Thus, the purpose of constructing a game-
theoretic model is to  nd the optimal capital 
structure depending on the situation on the 
stock market.

We de ne the main components of the 
model of the game with nature. To do this, 
we formalize the options for the actions of 
the  nancial Manager of the enterprise in the 
process of capital allocation and the possible 
state of Affairs in the stock market in the 
future. 

In our case, the company makes a decision 
on the composition of the capital, that is, 
distributes its own and borrowed funds as 
a percentage. This means that each of the 
values of D_sk and D_zk can be in the range 
from 0% to 100%, and their sum is always 
equal to 100% (make up the entire capital). 
As possible strategies of the active player AI, 
consider any value of D_sk from the speci  ed 
area, which can be considered as belonging 
to one of, for example, i=11 intervals (to get 
a more accurate result, you can put i=100).

Set up a table with indicators D _  and 
D_ . We get 11 values from the interval 
[0%;100%] that are not close to each other. 
All further calculations for obtaining other 
values from the considered interval are fully 
automated, since restarting this function, 
we obtain several sets of values. This will 
allow you to check the results and make a 
conclusion in General and  nd the most 
optimal solution for several sets of shares 
of own and borrowed funds. We obtain 
several tables with different input data of the 
following format: 

Table 1
The set of strategies of the company

 A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11
D 87% 69% 87% 39% 9% 90% 63% 62% 42% 95% 57%
D 13% 31% 13% 61% 91% 10% 37% 38% 58% 5% 43%
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As a nature, we take the values of monthly 
returns from the MICEX index, which is 
the main indicator of the stock market of 
our country. Find its monthly quotes from 
January 2015 to December 2017 and calculate 
the yield. As possible States of nature PJ 
take the value of return M ICEX. Divide the 
available statistics into j=12 parts and  nd 

the average value for each of them. They 
are quite scattered and generally re ect 
the different States of the exchange (line r 
MICEX). 

The table of nature States for different 
variants of distribution of shares of own 
and borrowed funds will take the following 
form:

Table 2
State of the stock market

1 2 3 4 5 6 7 8 9 10 11 12

r 5,07% 0,58% -0,23% 2,32% 2,02% 0,35% 1,50% 4,04% -3,74% -2,00% 3,33% 0,52%

CAPM 5,56% -0,06% 3,27% 5,81% 7,13% 4,20% 6,12% 5,20% -6,08% 7,80% 6,01% 4,62%

As a win for some company, we will 
consider the amount inversely proportional 
to the weighted average cost of capital [3]. 
Then the gain of the organization when 
choosing its strategy A_i at the state of 
the stock market N_j denote as a_ij=1 / 
(1+WACC_ij ), where WACC_ij � is the 
weighted average cost of capital, provided 
that the capital structure of the strategy 
A_i and the yield of the MICEX index 
corresponding to the state of nature P_j.

The weighted average cost of capital and 
return on equity are functionally dependent 
on the capital structure. It is on this theory 
that the CA PM  model is based, which we 
will use in calculating the values of the 
payment matrix.

So, we will get several payment matrixes 
of winnings for LUKOIL for 2015-2017 of the 
following type, each of which will have the 
following form:

Table 3
Payoff matrix

1 2 3 4 5 6 7 8 9 10 11 12
A1 10,40% 21,20% 13,13% 10,18% 9,11% 11,87% 9,90% 10,75% -192,63% 8,65% 10,00% 11,38%
A2 7,23% 10,05% 8,16% 7,14% 6,70% 7,76% 7,03% 7,36% 17,25% 6,50% 7,07% 7,59%
A3 10,40% 21,20% 13,13% 10,18% 9,11% 11,87% 9,90% 10,75% -192,63% 8,65% 10,00% 11,38%
A4 4,79% 5,35% 5,01% 4,77% 4,66% 4,92% 4,74% 4,82% 6,12% 4,60% 4,75% 4,88%
A5 3,58% 3,65% 3,61% 3,58% 3,57% 3,60% 3,58% 3,59% 3,72% 3,56% 3,58% 3,59%
A6 11,22% 26,01% 14,61% 10,96% 9,69% 13,02% 10,62% 11,65% -63,61% 9,15% 10,74% 12,41%
A7 6,56% 8,55% 7,25% 6,50% 6,16% 6,95% 6,41% 6,66% 12,65% 6,01% 6,44% 6,83%
A8 6,46% 8,34% 7,12% 6,40% 6,08% 6,84% 6,32% 6,56% 12,11% 5,93% 6,35% 6,72%
A9 4,96% 5,62% 5,21% 4,93% 4,80% 5,10% 4,90% 5,00% 6,55% 4,74% 4,91% 5,06%
A10 12,93% 41,82% 17,99% 12,55% 10,84% 15,53% 12,09% 13,53% -30,06% 10,14% 12,26% 14,62%
A11 6,01% 7,44% 6,52% 5,96% 5,70% 6,30% 5,89% 6,08% 9,99% 5,58% 5,92% 6,21%

WACC is the total cost of capital calculated 
as the sum of the return on equity and debt 
weighted by their share in the distribution 
of funds. This means that a_ij wins show 
how much the cost of capital will decrease 
(which will bring the greatest pro t to the 
organization), if managers choose the share 
values corresponding to the a_i strategy. In 
this case, the MICEX index at this point in 
time will take some value No.

Based on these values, we can  nd the best 
strategies and make some recommendations 
for the distribution of funds in equity and 
debt capital in the future. For this purpose, 
various performance criteria can be used 
depending on the interests of the active 
player � the management of the company in 
question.
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