
ECON3430 
Game theory and 

strategy

“Woolworths shareholders have urged new chairman 
Gordon Cairns to appoint an experienced retailer as 
chief executive but have played down fears that the food 
and liquor group could become embroiled in a full blown 
price war. 

Fund managers welcomed the appointment of Mr Cairns, 
a former chief executive of Lion Nathan, saying he would 
bring much-needed stability to the retailer after months of 
turmoil.”

What would you do?

Coles / WOW High prices Low prices

High prices 15 , 15 0 , 25

Low prices 25 , 0 5 , 5

How to decide?

Fundamentals
• There are no ‘right answers’ in game theory. 

Implementing any solution concept hinges on 
one’s knowledge 
 
- Knowledge of being in a game 
- Knowledge of who your opponents are 
- Knowledge of all payoffs 
- Knowledge of opponent’s strategy 

• Common knowledge of rationality (CKR)



Solution concept
• Is the ‘type’ of reasoning used (not the outcome of 

the reasoning) 

• Backwards induction  
Based on one’s knowledge of the expected play of 
others (for example, CKR), reasons from alternative 
outcomes back to choices 

• Forwards induction  
Without knowledge of the expected play of others, 
starts with a guess of opponent’s strategy, and 
updates based on observation

Strategy examples
• What comes out of a solution concept is a strategy, 

which describes the actual choices made 

• Examples 
- Always defect in PD (the result of backwards 
induction with CKR) 
- Minimax, which maximises the lowest outcome (a 
result of backwards induction without CKR) 
- Maximise combined outcome, not just individual 
outcome (can be the result of forwards of 
backwards induction)

Dominant strategies

• A dominant strategy is when the strategy is the 
best one regardless of what the other player does. 

• If a player has a strictly dominant strategy they will 
play it. If both players have a strictly dominant 
strategy they will both arrive at the game’s unique 
Nash equilibrium.



Backwards induction
• Typically takes the Nash equilibrium of a one-shot, 

assumes this will happen in the last round 

• Because it is best to defect in the last round, and 
your partner knows this, then they will also defect, 
making the second last round the new ‘last chance 
to cooperate’. Since you want to defect in this 
second last round, and you partner knows it, you 
defect, making the third last round the new ‘last 
chance to cooperate’. This logic continues up to 
the first round, where it become logical to defect. 

Forwards induction
• Where a player does not know what type of 

reasoning the other player(s) is using (i.e. there is 
no CKR), players may form belief about a player’s 
strategy by observing their past actions. 

• Such induction requires that observed deviations 
from CKR provide meaning about the payer’s true 
strategy. For example, observing a player 
cooperate previously may imply a player is an 
unconditional cooperator, whose strategy is 
cooperate regardless.

Prisoner’s dilemma
A / B Cooperate Defect

Cooperate 15 , 15 0 , 20

Defect 20 , 0 5 , 5

R , R S , T

T , S P , P

T > R > P > S

General

Normal form game

Left Right

Up 10 , 20 15 , 8

Down -10 , 7 10 ,10

Which strategies are dominant when there is CKR? 



Coordination problems

A / B Pink Blue

Pink 10 , 5 0 , 0

Blue 0 , 0 5 ,10

Let’s play it

Sequential games

https://www.youtube.com/watch?v=BFE7gw7bEdQ 

9.00 - 11.20mins

“A preposterous and unbelievable statement”
What is the game tree?

• Is Schelling right that Kennedy was promising 
something that would never happen?



Indefinitely repeated
• When there is no known last round to anchor 

expectations of play, backwards induction from the Nash 
equilibrium under CKR unravels. This solution concept 
cannot be applied. 

• “there is no best rule independent of the environment”, 
meaning that you cannot ‘set and forget’ a strategy 
without monitoring the evolving strategies of opponents. 

• Folk Theorems: A class of not-quite-proven theories that 
suggest that ANY cooperative outcome is attainable in a 
repeated setting if players are sufficiently patient. 

Repeated strategies
• Grim trigger strategies 

• Cooperate-defect: Cooperate until opponent defects, 
and then defect for ever. 

• Tit-for-tat: Cooperate in the first round the simply copy 
the opponents choice in future rounds 

• Tit-for-two-tats: Cooperate in the first round and only 
switch to defect after two defections by the opponent. 

• Frenemy: Cooperates for two rounds, then cheats, 
before again cooperating

http://www.econometricsbysimulation.com/2013/04/tit-for-tat-
axelrod-tournament-style.html

1, 1 -2 , 2

2 , -2 -1 , -1
Naïve strategies

• Naive strategies ignore the actions of others and 
only learn from whether the previous actions 
resulted in favourable outcomes or not (relative to 
some benchmark). 

• Basically just a name for trial-and-error. 

• Win-stay, lose-shift is the most common form.



Examples

• Cooperation and competition 
Cournot and Bertrand competition rely on CKR and 
backwards induction of Nash equilibrium. 

• But they are not robust to defection by simple 
learning strategies.

Summary
• Strategy (choice)  

• Solution concept (reasoning behind choice) 

• Nash equilibrium arises when that choice is the 
dominant strategy given the choice of the other 
player (and vice-versa). 

• Indefinitely repeated game provides scope for 
cooperative outcomes, even from naïve strategies.


