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Recap: Wk 4
• Public goods 

• Information failures

• Externalities

• Social optimum vs private optimum

• Collusion, signals, and the role of regulators

• Coase theorem / Transactions costs

Are there externalities to 
the choice to invest in 
robots? 

If so, is there a policy 
change that could 
increase the economic 
surplus?

Recap: Wk 3
• Elasticity

• Competition: monopoly, duopoly, oligopoly, 
monopolistic competition, perfect competition etc.

• Consumer and producer surplus (Deadweight loss)

• Economic efficiency

• Choosing your product and price (price 
discrimination and other pricing strategies)



Exercise

• You are considering entering a market that has two 
major firms who seem to not be competing on price.

• What sort of market is this?

• If you entered this market, what strategy would you 
use to compete?

Recap: Wk 2

• What do prices do?

• Law of demand

• Supply curves and marginal cost

• Market clearing

Exercise
• The price of iron ore has just increased from $60 to 

$80/t.  
 
You currently produce 10mill tonnes at an average 
cost of $40/t, and have the option to expand to 
20mill tonnes, but if you do, your average cost will 
rise to $70/t.  
 
Should you expand in response to the price 
increase?

Recap: Wk 1
• Opportunity cost (value of next best alternative)

• Marginal analysis (don’t think average!)

• Economic surplus (utilitarianism)

• What is a market?

• Absolute vs comparative advantage & specialisation



Exercise

• You have two investment options at hand. The first 
costs $20mill and might return 15%. The second 
costs $30mill and returns 12%. 
 
How can I assess which is the better economic 
investment?

Week 5: Core concepts
• Prisoner’s dilemma

• Reasoning for game situations

• How strategic interactions affect business and 
economic analysis (unpicking the competition 
models we talked about with demand curves)

• The role of ACCC and the economic theory behind 
their decisions. 

“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.”

Coles / WOW High prices Low prices

High prices 15 , 15 0 , 25

Low prices 25 , 0 5 , 5

What would you do?

How did you decide?



Prisoner’s dilemma

• A foundational idea about cooperation and 
competition. 

• Helps to understand strategic bargaining situations. 

Solution concept
• 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)

Reasoning
• Backwards induction  

Based on one’s knowledge of the expected play of 
others (for example, CKR), reasons from alternative 
final 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 (learning) in 
repeated settings. 



Strategy
• 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 strategy

• 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.

Left Right

Up 15 , 15 0 , 25

Down 25 , 0 5 , 5

Sequential games



Backward 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. 

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?

Repeated games
• 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. 



Axelrod’s tournament

• In 1980 Robert Axelrod held a competition to see 
who could come up with the best strategy for a 
repeated prisoner’s dilemma game. 

• Be nice: cooperate, never be the first to defect.

• Be provocable: return defection for defection, 
cooperation for cooperation.

• Don't be envious: focus on maximizing your own 
'score', as opposed to ensuring your score is higher 
than your 'partner's'.

• Don't be too clever: or, don't try to be tricky. Clarity 
is essential for others to cooperate with you.

Strategies
• Cooperate-defect: Cooperate until opponent defects, 

and then defect for ever (grim trigger)

• 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

Evolutionary strategies

• From a suite of possible strategies, choose another 
one if the one you have recently used fails to 
provide an outcome that meets a certain criteria.



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

1, 1 -2 , 2

2 , -2 -1 , -1
Trial and error coop.

• Aka zero knowledge cooperation, or naive 
strategy

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

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

Example Easy way - signal
• The easiest way is to signal to the other people 

your willingness to collude by some means other 
than written or verbal contracting

• Firms should signal prices to customers. This 
usually means signalling to rivals as well.

• Signalling pricing intentions to rivals, and not 
customers, is almost always an attempt at implicit 
collusion.



Other signals
• How can you tell who will be a good employee before 

hiring them? (What type of ‘good’ are employees?)

• Use qualifications as signal of underlying ability 
rather than a measure of a specific skill set.

• Signals are reliable if they correlate well with an 
underlying attribute (the thing you want to observe 
but can’t). A university degree will be more costly for 
those with low analytical abilities, hence only those 
with high abilities likely to complete.

Business choices

• Competition and cooperation lead to very different 
outcomes

• Within and between organisations

• Want cooperation in the firm 

• Competition outside the firm

Link to market structure
• Perfectly competitive firms don’t cooperate with 

each other - they defect in the prisoner’s dilemma 
when it comes to pricing.

• Duopoly and oligopoly backwards induct their 
dominant strategy, which is also to defect away 
from the monopoly price, but settle ‘half way’ so that 
they don’t have to price at marginal cost.

• But temptation is to collude on the monopoly price 
and share the higher producer surplus. 



Regulator view



Tacit collusion

• Aka price signalling or price facilitation

• Easier when there are entry barriers and a known 
set of players in the ‘pricing game’. 

• Let’s play?

Privatisation 
• Taking a government-owned monopoly and turning 

it into a privately owned one!

• Very risky as we have learnt

• Often there is no way to facilitate genuine 
competition on prices.

• Private companies can play games with 
government because of their bargaining power. 



Break

• Questions?

• 5min break then tutorial activities


