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Economic Myths: “As If” and “Revealed Preferences”

Revealed Preferences Theory:

If someone consistently selects one option over another, then their preferences are revealed by their 

behaviour and their choices can be interpreted “as if” they are maximising a “utility value”. 

The alternative, that people act consistently because they have an internal utility value that 

allows them to order their choices, is called the “causal utility fallacy”.

Binmore, Rational Decisions (2009) 

As If You Were Thinking:

Truly Important and significant hypotheses will be found to have “assumptions” that are wildly 

inaccurate descriptive representations of reality, and, in general, the more significant the 

theory, the more unrealistic the assumptions

Friedman, Essays in Positive Economics (1953)
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Formal Definition of a Game

A game G = (N, {Sᵢ}, {gᵢ}) specifies:

Players: N = {1, 2, ..., n}

Strategies: Sᵢ = strategy set for player i

Example: S₁ = {Cooperate, Defect} = {C,D}

Payoffs: gᵢ(s₁, ..., sₙ) = payoff to player i when profile (s₁, ..., sₙ) is played

Example — Prisoner's Dilemma:

N = {1, 2}

S₁ = S₂ = {C, D}

g₁(C,C) = 3 

g₁(C,D) = 0 

g₁(D,C) = 5 

g₁(D,D) = 1

g₂ symmetric

THIS IS NOT A DYNAMICAL SYSTEM

No ẋ = f(x), no time evolution specified

Just a payoff map: (s₁, s₂) ↦ (g₁, g₂)
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Formal Definition of a Game

A game is a function 

𝑔: 𝑆1 ×⋯× 𝑆𝑛 → ℝ𝑛,
where 𝑔(𝑠1, … , 𝑠𝑛) = (𝑔1(𝑠1, … , 𝑠𝑛), … , 𝑔𝑛(𝑠1, … , 𝑠𝑛)), and 𝑔𝑖(𝑠1, … , 𝑠𝑛)
is player 𝑖's payoff when strategies 𝑠1, … , 𝑠𝑛 are played.

Notation: 𝑠1, … , 𝑠𝑛) = (𝑠𝑖 , 𝑠−𝑖 , where 𝑠−𝑖 is the (𝑛 − 1)-tuple of other players' strategies.

Nash Equilibrium

A Nash equilibrium is an 𝑛-tuple 𝑠1
∗, … , 𝑠𝑛

∗) = (𝑠𝑖
∗, 𝑠−𝑖

∗ such that

𝑔𝑖(𝑠1
∗, … , 𝑠𝑛

∗) ≥ 𝑔𝑖(𝑠𝑖 , 𝑠−𝑖
∗ ), 𝑖 = 1, … , 𝑛,

for all 𝑠𝑖 ∈ 𝑆𝑖 .
No player 𝑖 gains by unilaterally deviating from 𝑠𝑖

∗ to any other 𝑠𝑖 .

Nash Equilibrium as Fixed Point

Let 𝜓𝑖(𝑝−𝑖) = player 𝑖's best-response correspondence

Then Nash equilibrium is a fixed point: 𝑝∗ ∈ 𝜓(𝑝∗) via Kakutani’s FP theorem

KEY POINT: Nash equilibrium = fixed point of best-response map,
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Harsanyi spent 30 years on conditions for uniqueness
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Optimality and Nash Equilibrium

Prisoner's Dilemma Payoffs:

Best-Response Analysis:

If opponent plays C:  BR = D (payoff 5 > 3) 

If opponent plays D: BR = D (payoff 1 > 0)

At (C,C): BR(C,C) = (D,D) ≠ (C,C)

Not a fixed point of the best-response map

Both players have incentive to deviate

(C,C) is NOT a Nash equilibrium

Strategically unstable

This is the simplest “strategic” instability

you

opponent
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Strategic Stability: Single Mixed NE

Strategic Stability:
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Strategic Instability: Multiple NE with 1 Mixed NE

Strategic Stability:
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Evolutionary Dynamics
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Evolutionary vs. Strategic
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Topological Stability
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Topological Stability

“On the Smooth Unfolding of Bifurcations in Quantal Response Equilibria”, 

Harris, McCallum, Harre, Games and Economic Behavior (2022)
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Topological Stability
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Multi-level Selection: Competition to Cooperation
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Multi-level Selection: Competition to Cooperation



The University of Sydney Page 17

Multi-level Selection: Competition to Cooperation
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Multi-level Selection: Competition to Cooperation
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Multi-level Selection: Competition to Cooperation
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Multi-level Selection: Competition to Cooperation
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Multi-level Selection: Cooperation to Competition
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Multi-Level Selection Acts at Arbitrary Scales 
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Multi-Level Selection Acts at Arbitrary Scales 
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On Games and Game Theory: Circuits

Decision strategies used in iterated games are also logic gates

- Tit-for-Tat: A buffer (COPY) gate 

- Win-Stay, Lose-Switch: An XNOR gate

Game Strategy/

Decision

M. Harre: Utility, Revealed Preferences Theory, and Strategic Ambiguity in Iterated Games Entropy (2017).
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Why is universal computation carried out by the economy?

Economics, Computation and Turing Machines

Input: Raw Materials

ECONOMY

• Microchips

• Software

• Engineers

Data collectors

Input

UTM

Input: string
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Why is universal computation carried out by the economy?

Economics, Computation and Turing Machines

Input: Raw Materials

ECONOMY

• Microchips

• Software

• Engineers

Data collectors

Input

UTM

Input: Raw material

Only a UTM can produce a UTM as the 

output of its functioning

Consequently, an economy complex enough to 

produce a UTM can simulate itself.

ECONOMY
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Tipping Points and Macro-Economics

Now AGI ASI
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Tipping Points and Macro-Economics

Now AGI

I, Robot (2004, 20th Century Fox)

Bicentennial Man (1999 , Touchstone Pictures)

Dystopia

Utopia

ASI
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Tipping Points and Macro-Economics

Hetero-topia

Utopia

Dystopia

Now AGI
ASI
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Hetero-topia
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Tipping Points and Macro-Economics
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Tipping Points and Macro-Economics

0
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Tipping Points and Macro-Economics

10
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Tipping Points and Macro-Economics
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Tipping Points and Macro-Economics
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Tipping Points and Macro-Economics
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Tipping Points and Macro-Economics
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Paths Forwards: Where to from here?

1. Where are 

we now?
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Paths Forwards: Where to from here?

2. Are we at the AGI transition point?
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Paths Forwards: Where to from here?

3. Where do we 

want to be?
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Paths Forwards: Where to from here?

4. How do we manage 

the transition?
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Paths Forwards: Where to from here?

?
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Paths Forwards: Where to from here?

?

1. Reactive behaviour: Stimulus response 

2. Sentient behaviour: Planning 

3. Intentional behaviour: Backward induction 
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Paths Forwards: Where to from here?

?

1

2 34

The economy as a “cognitive agent”

1. Now: Generative model of a generative process

2. Planning: Prediction and error correction loops

3. Attractor states: Where we thrive in an economy

4. Intentional behaviour: Backward induction from target attractor  
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Paths Forwards: Where to from here?

We have some of the theory and tools:

• Agent-Based Models 

• Nowcasting, digital models

• Massive computing power

• Huge amounts of data 

• Some theoretical ideas for inspiration – starting points 

We need:

• Large scale economics: Non-equilibrium economic climate

• Local models: Economic weather forecasting

• Integrated, multi-scale, digital models

• Integrated, centralised, data collection

• Where do we want to be in 20-40 years?
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Fin
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