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Opportunities and dangers

 Economics, and particularly finance, present
huge opportunities
— we bring new perspective
— low hanging fruit

— laws of social systems!

— laboratory to study social evolution
e Downside
— entrenched, pre-existing social order
— physics envy by economists, arrogance on both sides

— narrow mindedness of physics establishment




[Laws of markets?

* Are markets on other planets anything like
those on earth?

* Prediction: They will have money, markets
derivatives, ...

 They will obey many of same regularities as
our markets do.
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e Social evolution differs in detail, but has the
same three elements. But what 1s evolving?

e Of course, comparison should not be taken
literally: Important to understand both
similarities and differences.




What 1s biggest difference between
social and biological evolution?

In this respect, biology is easier: Accurately
modeling thinking humans 1s very difficult.

— Innovation

— Strategic anticipation

Limiting cases (tractable but far-fetched):

— Perfect rationality

— Zero Intelligence

/1 1s like biology (if you define “ZI” so as to include
rules of thumb).



Advantages of financial markets
as laboratory of study

e Rapid timescale of evolution
— Market force, ecology and evolution

— Conjectured law for evolution to efficiency
(Reality game, Cherkashin, Farmer, Lloyd)

* Huge data sets

* Highly constrained environment
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What 1s biggest difference between
social and biological evolution?

In this respect, biology is easier: Accurately
modeling thinking humans is very difficult.

— Innovation

— Strategic anticipation

Limiting cases (tractable but far-fetched):

— Perfect rationality

— Zero Intelligence

Z1 1s like biology (if you define “ZI” so as to include
rules of thumb).



STATISTICAL MECHANICS
OF HUMAN SYSTEMS

< Many human systems exhibit emergent
phenomena generated by low level interactions of

many individuals.

< In constrained settings these exhibit consistent
laws, hike physical systems

< Challenge to make microscopic models of actors

< Two strategies:
~ Find situations where institutional constraints
dominate human choice.
~ Find situations where we can use simple
heuristics to characterize human reasoning.
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Advantages of financial markets
as laboratory of study

 Rapid timescale of evolution
— Market force, ecology and evolution

— Conjectured law for evolution to efficiency
(Reality game, Cherkashin, Farmer, Lloyd)

* Huge data sets

* Highly constrained environment
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Problems with neoclassical economics

Utility

Measure of expected states of nature
Cognitive model of agents

Need to model institutions!

Economy 1s an evolving complex system
Difficulty of making falsifiable predictions

— toy models vs. real models



Developmental stage?

e Medieval culture of knowledge
e Need for fancier math?
e Pre-Newtonian’’

— taxonomy of strategies

— search for empirical regularities
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Hedge tund/leverage model

 With Stefan Thurner and John Geanakoplos
e Agents

— hedge funds (long only value investors)

— noise traders reverting to a fundamental value

— 1nvestors choosing between hedge fund and cash;
base decisions on trailing performance of funds

— bank lending to hedge funds
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LEVERAGE AND VOLATILITY

Stock returns vs. time
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< When mispricing 1s small, funds lower volatility
< At maximum leverage they amphty volatihity

< Extreme events caused by attempt to control risk.
< Other examples: stop-loss orders, call options, ...
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LEVERAGE AND VOLATILITY

Stock returns vs. time
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< When mispricing 1s small, funds lower volatility
< At maximum leverage they amplify volatility

< Extreme events caused by attempt to control risk.
< Other examples: stop-loss orders, call options, ...
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