Value of the Game: -

If all the players of the game follow their optimal strategy then the payoff of that game is known as the value of the game.

Nash Strategy: -

A Nash strategy is a set of strategies, such that each player believes (Correctly or exactly) that it is doing the best it can given against the strategy of the opponents.

The 2-Persons, Zero-Sum Game: -

( In a the 2-Persons, Zero-Sum Game there are two players competing to each other to gold a gain in the market.

(The gain of one player will be the loss of other.

( For the total market there will be no gain or Zero gain, which will be constant.

Strategies in the 2-Persons, Zero-Sum Game: -

1. Pure Strategy

If a player or a firm adopts only a single strategy for achieving its desire position in the game, then it is known as pure strategy.

2. Mixed Strategy

If the firm or the player adopts more than one strategy to achieve its desired goal then that known as, mixed strategy.

E.g. Market share 

Pure Strategy Games: -

A firm may try either to reduce its loss (Minimax) or to increase its gain (Maximin)

Illustration one: -

The given pay-off matrix shows the cost involved indifferent strategies for firm A against the strategies of firm B.

	A
	
	B

	
	
	b1
	b2
	b3

	
	a1
	30
	10
	50

	
	a2
	10
	14
	26


While A will take the strategy of a1 then firm A will have a cost or loss of 30.

Solution: -

Stage one: - Find the maximum of each row.

Stage two: - Select the minimum value among the maximum values.

	A
	
	B
	

	
	
	b1
	b2
	b3
	

	
	a1
	30
	10
	50
	50

	
	a2
	10
	14
	26
	32


Here, a1 and a2 are the strategies of firm A, if a1 is the strategy taken by A it may face a maximum loss or cost of 50 indifferent to B’s strategies. Likewise in a2 strategy of A 32 is the maximum loss.  As, A can decide only its strategies to reduce its loss it must select the minimax value and its strategy i.e. 32and a2.

Illustration 2: - (Maximization Gain)

Find the best strategy for the firm A at different gains as maintained in the pay off matrix given below against B’s strategies using maximin criteria.

	A
	
	B

	
	
	b1
	b2
	b3
	b4

	
	a1
	15
	14
	23
	11

	
	a2
	11
	10
	12
	12

	
	a3
	13
	13
	13
	13


Solution: -

Stage one: - Find the minimum among each row.

Stage Two: - Find the maximum value of calculated minimum as MAXIMIN.

	A
	
	B
	MiniRow

	
	
	b1
	b2
	b3
	b4
	

	
	a1
	15
	14
	23
	11
	11

	
	a2
	11
	10
	12
	12
	10

	
	a3
	13
	13
	13
	13
	13


Saddle Point:-

It is the point of equilibrium in case the maximin value equals the minimax value (on column) then we call it as saddle point. It explains the optimal strategy for both the players.

To find saddle point we find minimum payoff value for each row and maximum payoff value for each column.

Illustration: -

Find out the saddle point for the given pay-off matrix.

	X
	
	Y

	
	
	y1
	y 2
	y 3

	
	x1
	2
	18
	4

	
	x 2
	16
	10
	8


Solution: -

Stage one: - Find the minimum payoff value for each row

Stage Two: - Find the maximum pay-off value for each column

Stage Three: - The Saddle point will be where; Largest of row minima (Maximin) equals Smallest of column maxima (Minimax)

	X
	
	Y
	

	
	
	y1
	y 2
	y 3
	

	
	x1
	2
	18
	4
	2

	
	x 2
	16
	10
	8
	8

	Column Max
	16
	18
	8


If Saddle point is not present then a firm has to use a mixture of strategies. This can be done through linear programming, Analytical Method (Probability) method.

	X
	
	Y
	

	
	
	y1
	y 2
	y 3
	

	
	x1
	2
	10
	15
	2

	
	x 2
	8
	5
	15
	5

	Column Max
	8
	10
	15


Non Saddle point Pay –off

The 2-persons, Non-zero-sum (Non-constant-sum) 

It is the game that refer to a situation where there exists a jointly preferred outcome.

Types of The 2-persons, Non-zero-sum (Non-constant-sum): -

· Cooperative

· Non – Cooperative: Also known as Prisoner’s Dilemma 

** Analysis of Prisoner’s Dilemma

Limitations of Game theory:- 

( Unrealistic

( Complex

( Impractical 

( Game theory may lead to confusion
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