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Nash Equilibrium

ONE OF THE MOST IMPORTANT
COMPONENTS OF THE ANALYSIS OF
VARIOUS ASPECTS OF HUMAN
ACTIVITY, INCLUDING ECONOMICS,
SOCIOLOGY AND MILITARY DEFENSE.
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Game theory
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1. THE PRESENCE OF SEVERAL
== PARTICIPANTS:
Characterizing
2. THE UNCERTAINTY OF THE
featu Fes Of the BEHAVIOR OF THE PARTICIPANTS
game as a 3. THE DIFFERENCE OF INTERESTS
h ) l_ OF THE PARTICIPANTS
mat ematlca 4. THE INTERCONNECTEDNESS OF
THE BEHAVIOR OF THE
mOdel Of the PARTICIPANTS
Situatio n Egﬁ;ﬂ;ﬁﬁéﬁi@;?igiﬁgy each of them depends on the
5. THE PRESENCE OF RULES OF
CONDUCT KNOWN TO ALL

PARTICIPANTS.



Games in the form of a orier
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ScCISsors

Rock ; +1; -1

Scissors 0; 0

G=P.SP>

where:

Paper : =1, ¥

o P={1,2.., m}- afinite set of players.
e S4{S1, Sy, .., Su} - theset of actions (strategies) available to players
e F={F,Fy .. Fuj-many payment functions for each player.




CARTESIAN PRODUCT OF THE SETS STRATEGIES
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((STONE, STONE); (STONE, SCISSORS); ..(PAPER, PAPER)]

INTERACTION OF THE PLAYERS IS SOLUTION CAN BE
REPRESENTED AS MATHEMATICAL CONSIDERED AS
OBJECT WHICH CONTAINS A "COMPROMISE’
NFORMATION ABOUT THE OPTIONS AND "BEST
NVESTIGATED CONFLICT FOR EVERYONE®
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Cooperatlve and non-
cmperﬁe games

THE GAME IS COOPERATIV AYI%RS CAN UNITE

IN\GROUPS, we ONS LIGATIONS TO
OTHER PLAYERSPAND C ORb.l.NAIING THEIR

N
\
ACTIONS. - 4 D
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IN NON-COOPERATIVE GAMES EVERYONE IS '8
OBLIGED TO PLAY FOR THEMSELVES. GAMES
DESCRIBE SITUATIONS IN GREAT DETAIL AND
PRODUCE MORE ACCURATE RESULTS.




Symmetrical and asymmetrical games
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Symmetrical and asymmetrical games

O. offer

Pl
offer O offer :
V \ \i-.f-l
P2

P2 @ P2 @

reject accept  reject accept O
must
accept

(£0, £0) (L8, £2) (£0, £0) (£5, L)) this
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a b C d







Zero-sum game and Non-
Zero Sum Games

A B

B | 0, 0 —1.1
Non-Zero Sum Zero-sum game
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Pareto optimality

IS ASTATE OF A CERTAIN
SYSTEM IN WHICH THE VALU
OF EACH PARTICULAR
INDICATOR CHARACTERIZING
THE SYSTEM CANNOT BE
IMPROVED WITHOUT
DETERIORATING OTHERS
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Pareto optimality

\ Gun 0
A butter
' X Ilmpossible
A Paretto . point
AL inetticiency  pareto
o ._)-’N < cfficiency
< | Front Paretto ™ ' Pareto
it """""""""" eicienc}f
2 — .” AE
= Parettold A butter
= . . , — ()
= inefficiency | A Gun
:"-'. __________________________ - S
. Paretto

| > mefficiency
Quantity of butter Produced

Points "B" and "C" are considered
Pareto ineffective, because:

1) In section A-E an increase in guns
production leads to a slight
decrease in butter production,
which can be neglected:

AGun / Abutter ->0

2) In section E-F an increase in
butter production leads to a slight
decrease inguns production, which
can be neglected:

Abutter / AGun ->0



T R 1 Nl ".m.....r.......
g, - ey

LI STATE Ol

NE
/

S1/

L
)\

-
2

TIINC

\ (‘
—‘ »

D
\

[IN'T



N-.:nﬂ-

recognition:

Non-
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** => Nash equilibrium

\| Recognition; | Non-
t .
- recognition:

Player I

Recognition; | 1

Non- 2z
recognition;
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Prisoners'
dilemma
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The Cola dilemia="

Ha(x) Advertise t
advertise
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HJ(x) . Do not Protest
S protest
Hi(x) =
Worker 1 1 2
Do not protest | 1 Shitty life Dismissal
Protest 2 Shitty life Worthy lite

|




Protest

H>(x) *»: Do not
Hi(x) __% protest
=
| Worker I 1 2
Do not protest | 1 Shitty life Dismissal
Shitty life
Shitty life
Protest 2 Shitty life | Worthy life
Dismissal Worthy life




Ho(X) | o, Do not Protest
o) protest
5
| Hy(x) R

Worker I 1 2

Do not L Shitty life | Shutty life

protest

Protest 2 Dismissal Worthy life

Ha(x1%,

Hi(X)
Worker I 1 2
2 Do not Shitty life | Dismissal
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Shitty life

Worthy life




Classie,Nasiequilibrium
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ONE OF THEM WILL BE DISHONEST:

a) More oil on the market ;

b) The price will fall;

c) The party that increased oil production will still receive more
profit, though at the expense of future generations;

d) The party that remains faithful to its obligations will remain at a
loss;

e) The injured party will try to compensate for the loss by increasing
oil production;

f) Since there is even more oil on the market, the price for it falls;

g) The profit on both sides is reduced to a value



Oil price hits 18-year low

Brent crude, USs dollars per barrel
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