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econom ics. She develops recom m endations on e ra  i ^ ^  conflic t situation. The focus o f  the article is gam e theory a
coincide. G am e theory  helps enterprises m a e le  econom y related to the im plem entation  o f  a form al study o f
section o f  m athem atical m ethods for m odeling  and forecasti g У j ti m odels is able to describe the
social, political, and econom ic situations in conflict and c o o p e r a te ^  T he use o f  ^  ^  ^  ^

* « —  strategic scenarios, and m ake optim a, scientifically

based decisions in the face of incomplete information and risk------------------ --------------------------- ------------------------  -
K ey w o rd s: gam e theory , v isualiza tion , strategy, m atrix , m odeling , m odel, price gam e.------- --------------------------------- --------------------

1. Introduction . . .

In practice, it often becomes necessary to coordinate the theory allows you
project participants in cases where their interests о no cm . coordinate actions in a conflict of
to find the best solution for the behavior o f participants.who are= r e q u i ^  to coo ^  and
interest [1, 2, 3]. Game theory is increasing у p e n e ra i  S _ planned and managerial decisions
research. It can be considered as a tool to help increase the efficti— 0f  g
[4, 5, 6]. This is o f great importance in solving problems determine
especially when concluding agreements with foreign P^m ers at any level, So P the

m  game'theory me,hod c'a„ be used for random surveys of 

finite populations, and for testing statistical hypotheses.

2. Literature Review

Applied research aimed improving game theory 
Ochoa, G„ & Aickelin, U. (2009); Zhang, S., & Zhang . ( ^  R (2019) The questions of theory
(2019); Hilorme, T. at. el. (2019); Tkachenko S. aL eL
of games and economic behavior, intro uc 10n^° 8 ’ WQrks of the following scientists: Kalai, E.
game theory for mutualism and coopera ioni are re ^  Scheuring, I., Hoffman, M„ Frederickson, M. 
(1991); Neumann, J , & Mwgeustern, ОЛ ^  ^  ^  ^  ^  o f  methods and models of

g ,mPe,e; ,S r y  in the m ./hem atica, preparation of

3. Findings And Discussions
The current stage o f economic ac.iyi.y o f domes, ic companies is characterized by marker relaoons.

mailto:1977@mail.ru


Today, along with commercial structures, in market conditions state (municipal) “
accordance with Federal Law o f May 8, 2010 No. 83-ФЭ may be o f three types, are forced to solve their tasks.

state, budget and autonomous.

game theory methods can be successfully applied.
Game theory is a mathematical theory o f conflict situations, i.e. such situations in which conflicting interests 

of two or more parties that pursue different goals.
From the definition o f the game theory shows that it w a s  considering the problem, typical of 

market Noah's economy - making decisions in the face of fierce competition.

A game is a conflict situation regulated by certain rules, in which should be indicated:

• the order o f alternating actions o f participants (moves);

• rules for the execution of each move;

• quantitative result o f the game (win, loss), which this set of moves leads to.

A party is a possible implementation o f  these rules.

A player’s strategy is a set o f recommendations for playing the game from start to finish.

The scheme of tasks considered in game theory is shown in Table 1. It does not pretend to be complete and 
■ complete, but represents only those features that one has to face in the study of operations when applying gan 

theory when making economic decisions [10,11, 12].

Table 1. Game theory problem classification
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Rules o f the game 3ame theory problems

The nature of the;Strategy games
phenomena being 
evaluated

3ames with a purely random result

Completeness of 
information

Games with full information
Games with incomplete information

Alternating moves
One way
Multi-way

Number of strategies
Final number of strategies
Infinite number of strategies

The quantitative result of 
the game

With zero amount
With a non-zero sum

Number o f game 
participants

Two sides
Many parties

Nature o f the interaction
Non-cooperative
Coalition (cooperative)

Type of win features

Matrix
Bimatrix
Continuous
Convex
Type of duels, etc.

Distinguish strategic game where the outcome depends on me tuuw u »u ; ........
result, the solution of which is beyond the scope of consideration given to Noah article questions and requires the
use of problem-solving techniques with stochastic ne belt [13].

Games can be with full information (for example, chess, checkers), or with incomplete. E c o n o m i c  decision
making officials face it with incomplete information, which necessitates making decisions under conditions
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- - * •  ™ s— s ame for * h ,hc 
Account Fees matrix (Table 2) can be derived.

Table 2. Payment matrix of the game

A payment matrix is a matrix sho*m g • *  8»'™
chosen the strategy Ai. and the second - Bi. I f  side A has m st g

“  “ 'Ы  ”  ‘ „  those names in wfi.ch what one side loses wins the other. I. is with such games, as a

..........

..... ..rzzzzzz.— •—
strategy' ■ w P the nlaver must follow Dowa single strategy or a

* > * *  ■»" “  — Tbe ' *  "  

“ I ; : : : : : : : ,  « * .  * .  - r  ■» - » — — o t “ ,,ve
strateg.es in the second ease no more than m and n. ^  ^  ^  —

When choosing the optimal strategy shall be based _on  ̂ m  does , t e  basic principle o f game
does everything possible to prevent u s ^ S f o H h e  worst way for us to respond to a com pettt.r [15]. 
theory follow, choose you, behavtor so that tt ts designed

The principle o f choic. of each part, to th . most cauttous («remsurance ) sttatum ology 

" ‘t ' L e r  price of the game, and - thts is the m a x , mum gait, that can be guaranteed in the game against a

a competttor can count on by choosing one o f his

strategies for himself based on our worst-case behavior. _ uimodal
• • f.aU nf nnre strategies, otherwise SLu tea [f, ,s  -  beta, the solution of the game ,s ,n the field of pure strateg ^  ^  ^

' _________
3434
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• . i *■ я ? л 2 same Frequency of use side A Stragies are.There is an analytical solution for a 2 2 game, rrequ у

PI = (a22 - a 2 1 ) / [ a l 1 + a22 - (a l2  + o21)]; P2 = 1 - PI- (1)

The price of the game in this case: v = al 1 x P I + а21 x P2, (2)

Optimal frequencies o f application by a competitor in the strategy are:

* * *  “ of
realizations being operated products in a competitive market method g ^

.............

Table 3. Payment matrix of the 2x2 game

1

...... ....В
A
Д 1

IN 1 j

0.5

AT 2 

0.4

Min columns 

Al = 0 .4

1

It is required to find th 

In accordance with eqi 

PI = (a22 - o21) / [ al

max
columns

0.3

(3 1 = 0.5

0.6

P 1 = 0.6

A2 = 0.3
0.4

o . 5 \ .

e optimal strat 

rations (1), we 

1 + a22 - (a l2

ggies of the parties and the price ot ilic в«ш-  

obtain:

+ o21)] = (0.6 - 0.3) / [0.5 + 0.6 - (0.4 + 0.3)] =

=  0 .3 / ( 1 . 1  - 0 . 7 )  =  0 . 3 / 0 . 4  =  0 . 7 5 ;  

p 2  =  l - P I  =  1 - 0 . 7 5  =  0 . 2 5 .

this case, according to —  ^  0 , 5 ;  -  -  —  ^  "

,,s д а й ‘ в ‘ .  - — — - ье:
,  1 .  ( v  - a 12) / С. 11 - .1 2 ) -  (0-45 - 0 4 )  /  (0.5 - 0.4) -  0.05 / 0.1 -  0.5;

Consequently, in accordance with the * c  production o t the
a d v i - , e » p r o r K m o ^ r  » £ .  _  these it is advisable its market

_  of the oth„  s,de,
H o w e v e r , th is  r e s u l t  is  v a lid  o n ly  w h e n  c o m p e tin g  S to re , u s  a re

” T  "  the game m ,  where: m> 2 and „> 2, the solution turns on, to be more complicated Of

the upper, lower prices o f the game do not match).
Z  problem of game t h e o .  in this ease can he described by the following system o f equa„o„s.

> I:

l > 1 * ( 4 )

f a l l  * *1 i al 1 '  ^  1 ■■ * am I

1 eln < s 1 + aln • x i+  .. i' man
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M=xl+x2+...+xn.

j::̂ zVoT^s °8f the )game’

Figure 1. Tree Game 8 x 4

Let side A have two strategies at the Г г ^ ^ ^ Г е ^ е ^ Ы !  products of

about induction of the first type В '1 or the product o f the second type В 2). A pay 
of moves (for example, loss o f a market segment by side B).

Consider all the possible strategies o f side A:

A1 - A 'l 1 and A'21 are selected, regardless o f the behavior of side B;

« . л - l l f c chosen, and the second move accord,n8 ,o ,h . ,nle: i fB 'l ,  f e n  A 71 ; if  B 7 , then A72;

A 3 is the same, bn, the second move is made inverse in comparison with the previous order;

A4 - A'l 1 and A'22 are selected, regardless o f the behavior of side B,

A5 - A' 12 and A '21 are selected, regardless of the behavior of side B;

A6 - A'12 is chosen, and the second move according to the rule: if  B 'l, then A'21; if  B'2, then A'22;

A7 - the same, but the second move is made inverse in comparison with the previous order;

A8 - A '12 and A'22 are selected, regardless o f the behavior of side B.

Side В has four possible strategies:

Bl - choose B 'l regardless o f the behavior o f side A;

B2 - if A'l 1, then B 'l, and if A 'l 2, then В 2,

B3 - the same, but vice versa;

B4 - choose B'2, regardless o f the behavior of side A.
Now it is possible ,„ com pos, a payment matrix using Figure 1 »nd the introduced n o ,,,» »  for the s tra te g y  „

the parties (table 4). .
instead o f the 2x4 matrix, which took place in a one-way game, a bulkier 8x4 matrix was „Warned.

The game can be played if there is complete information, if there is information about the first move an .

there is no information.
If the information is complete, then all of the strategies of parties A and В above are poss. e.

Table 4. Payment matrix of the game 8x4 (general view)
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/

A2 al al a4 a4 a2

A3 a2 a2 a3 a3 a3

A4 a2 a2 a4 a4 a4

A5 a5 a7 a5 a7 a5

A6 a6 a8 a6 a8 a6

A7 a2 a7 a2 a7 a7

A8 a6 a8 a6 a8 a8

max
the
columns

P I P 2 р з P 4

place.

Finally, in the complete absence o f information, a 4x2 game takes place.

For the situation described above, consider the example where the mathematical expectation 
given Denmark losses side В (thousand. UZB.):

A1 = 8; a2 = 9; a3 = 5; a4 = 10; a5 = 6; a6 = 4; a7 = 12; a8 = 3.

Table 5. Payment matrix of the game 8x4

b X ^

A

В 1 В 2 В 3 В 4
min

lines

Al 8 8 5 5
al =

A2 8 ' 8 10 10
a 2 =

8

A3 9 9 5 5
a 3 =

5

A4 9 9 10 10
a 4 =

9

A5 6 12 6 12
a 5 =

6

A6 4 3 4 3
a 6 =

3

A7 9 12 9 12
a 7 =

9

A8 4 3 4 3

P G
O II

max
p 3 =

the
columns

p 1 = P 2 = P 4 = 12 9 \
9 12 10

9

Determine the price o f the game v in cases:

1) complete information (both sides are aware of each other s progress),

2) side A does not have information before the second move (she does not know how side В acted);

3) party В has no information before the first move (she does not know how the party acted and);

4) a complete lack o f information from the parties.

3437
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l t ,s
9, since:

M ax (min ai) = 9 (strategies A4 and A7);

Min (max Pj) = 9 (strategy B l).

known first step of the competitor, so we get a payment matrix (table - 6)

Table 6. Payment matrix of the game 4 x 4

в
B 1 В 2 B3 В 4

min
ines

Al 8 8 5 5 al = 5

A4 9 9 10 10 a 4 = 9

A5 6 12 6 12 a 5 = 6

A8 4 3 4 3 a 8 = 3

max
the columns

(3 1 = 9 (32= 12 P 3 = 10
P 4 = 
12

\  9 

9 X.

- - . л ,  m , ; -  <m«  „  - ,  < « «

strategy providing itself losing no more than 9 thousand. UZB 

step of our company, so that we get o f the payment matrix (Table 7).

Pj) = 1 0  (strategy B3).
Table 7. Payment matrix of the game 8 x 2

'x\  В 

A ^ \
В 2 B 3

min

lines

Al 8 5 A l = 5

A2 8 10

O
OII<N<

A3 9 5 > II O
h

A4 9 10 A 4 = 9

A5 12 6 A 5 = 6

A6 3 4 A 6 = 3



A l 12 9 A 7 = 9

A8 3 4 > oo II

■ max

the columns
(3 2 =  12 

.

-CO II о

9

10 ^
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Thus, in the absence of competitor m fo rm tto n ^ o u r  our “ ^  advisable to apply B3
and A7 strategy, while ensuring yourself Garan ted gains 9 ths. UZB., л п а  
strategy, providing itself losing no more than 10 thous. UZB.

If in these conditions our company will alternately apply the strategies A4 and A7, then the pnce of the game

will be:
v = a43 x P3 + a73 x P7 = 10 x 0.5 + 9 x 0.5 = 9.5.
Thus, when alternately applying strategies A4 ап<1 A7 our company floor chaet ability to m cre.se gam to . 

(th. UZB.) Or 5%. . , , .

According to the fourth embodiment, when f a c t i o n s  of^cL ipetttO T S^T e excluded A2

" T  I T S f X e X r T f d f B ^ h e l r i s 1 no information about the action ditions our company - are 

excluded B1 'and B4 strategy), to thereby obtain payment hydrochloric matr.x (table 1.

г T min
в AT 2 AT 3

lines
A

Al 8 5 a  1 = 5

A4 9 10 a  4 = 9

A5 12 6 a 5 = 6

A8 3 4 P oo II

max

the columns
(3 2 =  12 (3 3 =  10

9

1 0 ^ ^

A4); min (max Pj) -  1 0  (strategy B 3 ) .  

Thus, in the absence of information to apply 
use the A4 strategy, while ensuring yourself Garan ted gains 9 ths. u z j j .,
B3 strategy, providing itself losing no more than 10 thous. UZB.

,f. unde, these conditions, party В will alternately apply strategtes B2 and B3, then the price o f the game w.ll

be:
v  =  a 42  x P2 + a43 x P3 = 9 X  0.5 + 10 x 0.5 = 9.5.

b *  “  ~

nM™ ;” c ~
the parameters that characterize the strategies of the parties.

Strategies in the general c a s e  are the distribution functions F  (x) and G (y), and the price of the game,

1 Г 1 ~
v (  }■' .(!) = \ \ . \ 1  ( -V. V )-< //■ '( -V) )
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In a number of practically encountered cases, games with an infinite number of strategies can be reduced to a 
finite one by dividing the continuous value into a number of discrete ones, which reduces the accuracy of solving 
the problem and leads to a cumbersome payment matrix.

An exact solution to games with an infinite number of strategies and with a lack o f information can only be 
obtained in individual cases.

3. Conclusion
Thus, in a market economy, game theory can be a reliable tool for ensuring managerial activity and decision

making in conditions o f uncertainty, including the complete or partial absence o f information about competitors 

actions.
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