
EE 415 / EE 418 GAME THEORY 

 

LECTURE 3 BASIC THEORY: 

APPLICATIONS OF NASH 

EQUILIBRIUM 

• More games 

• Cournot Nash equilibrium 

• Bertrand Nash equilibrium 
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PRISONERS’ DILEMMA 
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Confess Don’t Confess 

Confess 

Don’t 

Confess 

Prisoner B 

-5, -5 -1, -10 

-2, -2 -10, -1 



PRISONERS’ DILEMMA 

 What is the: 
 Dominant strategy 

 Nash equilibrium 

 Maximin solution 

 Dominant strategies are  

   also maximin strategies 

 Both confess is both  

   Nash equilibrium and  

   maximin solution. 
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Maximin = maximize the minimum gains that can be earned. 

A. If playing confess, minimum payoff = -5.    If playing Don’t confess, 
minimum payoff = -10 

Prisoner A 

Confess Don’t Confess 

Confess 

Don’t 

Confess 

Prisoner B 

-5, -5 -1, -10 

-2, -2 -10, -1 



MATCHING PENNIES 
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Heads Tails 

Heads 

Tails 

1, -1 -1, 1 

1, -1 -1, 1 



MATCHING PENNIES 

 Pure Strategy 

 Player makes a specific choice or takes a specific action 

 Mixed Strategy 

 Player makes a random choice among two or more possible 

actions, based on a set of chosen probabilities. 

 Implies that player is uncertain about another player choice of 

a pure strategy. 

 In Matching penny game, no pure NE. But the NE 

theorem tells us that we can mixed NE. 
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MATCHING PENNIES 

 Player A might flip coin playing heads with ½ probability and 
tails with ½ probability. 

 If both players follow this strategy, there is a Nash equilibrium 
– both player will be doing the best they can given what they 
opponent is doing. 

 Although the outcome is random, the expected payoff is 0 for 
each player. 

 What if you were stick to “head”, how about when player 2 
sticks to “tail” 

 One reason to consider mixed strategies is when there is a 

game that do not have any Nash equilibriums in pure strategy. 

 When allowing for mixed strategies, every game has a Nash 

equilibrium 

 whether mixed strategies are reasonable will depend on the 

particular game, say, tennis, poker 
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THE BATTLE OF THE SEXES 

 Pure Strategy 

 Both watch wrestling 

 Both watch opera 

 Mixed Strategy 

 Jim chooses wrestling with prob 

    = 2/3. 

 Joan chooses opera with prob=2/3. 

 Both have expected payoff =2(1/3)+0(2/3)=2/3. 
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Jim     

Wrestling Opera 

Wrestling 

Opera 

Joan 

2,1 0,0 

1,2 0,0 



MORE GAMES: BEACH LOCATION 

 Scenario 

 Two competitors, Y and C, selling soft drinks 

 Beach 200 yards long 

 Sunbathers are spread evenly along the beach 

 Price Y = Price C 

 Customer will buy from the closest vendor 
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Ocean 

0 B Beach A 200 yards 

C 



BEACH LOCATION 

 Where will the competitors locate (i.e. where is the Nash 

equilibrium)? 

 Will want to all locate in center of beach. 

 Similar to groups of gas stations, car dealerships, political 

votes, etc. 

 

9 

ch
aiy

u
th

 2
0
1
2
 



SUMMARY ON NE 

 Best response given other players’ strategies. 

 All finite simultaneous game has NE. Mixed or pure or 
both. 

 Mixed NE. : indifferent between playing pure or specific 
strategy. Expected payoff of playing each strategy must 
be equal. 

 NE does not guarantee the best outcome 

10 

ch
aiy

u
th

 2
0
1
2
 



DUOPOLY MODEL WITH OUTPUT COMPETITION: 

COURNOT GAME 
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 When we have few firms in the market, why don’t they 

collude and act like a single monopolist, which earn 

more for both? 

 If they collude indeed, will they keep their promise? 

 Will the collusive equilibrium stable? 



DUOPOLY MODEL WITH OUTPUT 

COMPETITION: COURNOT GAME 
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DUOPOLY MODEL WITH OUTPUT 

COMPETITION: COURNOT GAME 

 

13 

ch
aiy

u
th

 2
0
1
2
 



DUOPOLY MODEL WITH OUTPUT 

COMPETITION: COURNOT GAME 
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DUOPOLY MODEL WITH OUTPUT 

COMPETITION: COURNOT GAME 
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DUOPOLY MODEL WITH OUTPUT 

COMPETITION: COURNOT GAME 
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COURNOT GAME 
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COURNOT GAME 
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COURNOT GAME 
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COURNOT GAME 
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HOMEWORK 1 
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BERTRAND GAME 
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BERTRAND GAME 
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BERTRAND GAME 
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BERTRAND GAME 
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BERTRAND GAME 
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BERTRAND GAME 
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BERTRAND GAME 
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BERTRAND GAME 
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LET’S PLAY: CLASSROOM GAMES 

 2. The Ultimatum Game 

 Two players 

 Player A offers a split of a 100 Baht bill 

 If B agrees, then the game is over. 

 If B refuses, it is then B’s turn to offer a split, but now 

the bill reduced to 80 Baht 

 If A agrees, then the game is over. Both get paid the 

agreed split. 

 If A refuses, the game is over and neither get anything. 
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