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the story so far
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 EMH & the representative agent

 rational

 homogenous expectations

 information efficiency

 normal distribution

 actually … 
 FTSE100, 2:04:1984 ς9:10:2008, daily returns

# stdev 1 2 3 4 5 6 7 8

ƻƴŎŜ ŜǾŜǊȅ Χ6d 2m 3y 126 y 14k y 4mn. y 3bn. y 6tn. y

expected 983 141 8 <1 0 0 0 0

observed 747 163 45 17 10 3 2 1



the story so far
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 Geometric Brownian Motion

 FTSE 100 versus simulated data
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the story so far

4

 open questions
 efficiency ė rationality

 pricing puzzles

 causes for stylized facts

 evolution

 nonlinear dynamics

 Χ ŀƴŘ Ƴŀƴȅ ƳƻǊŜ

 hence

“If  we restrict ourselves to models which can be solved 
analytically, we will be modeling for our mutual 
entertainment, not to maximize explanatory or predictive 
power.”

Harry M. Markowitz



early attempts
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 Kim & Markowitz (1989)

 puzzle: what caused the 1987 crash?

 setting

 portfolio insurance

 strategies are well defined

 computerized trading 

 findings

 higher number of such traders

Ã extreme price changes happen more often

Ã markets become unstable



more recent advances
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 Adaptive Expectations
 Barsky & De Long (1993), Timmermann (1993, 1996)

Ã new information is gradually absorbed

Ã learning processes

 generates excess volatilities & long swings
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more recent advances
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 Kirman’s FX model

 types of agents
 trend follower,

 fundamentalists, 

 noisy market signal 

 dynamics
 agents can change type

Ã randomly (prob. e)

Ã direct interaction (prob. d)
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a typical artificial stock market
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 the Santa Fe ASM
 authors: Arthur, Holland, LeBaron, Palmer, Taylor
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a typical artificial stock market
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 important findings
 heterogeneity 
Ã aggregate v representative agent

Ã learning
Ã adaptive behaviour

Ã social learning

 generates stylized facts
Ã memory / swings

Ã excess kurtosis

Ã regime switches

 design issues
Ã variants to address specific aspects

Ã improved modelling of agents



how to build an ASM
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 agents
 level of sophistication
Ã zero intelligence, noise traders

Ã adaptive / interacting / social learning

Ã investigative learning & exploring

 strategies
Ã few ė many types of strategies

Ã selecting ė creating strategies
Ã trend followers / contrarians / chartisis

Ã fundamentalists

Ã individually generated

 heterogeneity
Ã risk preferences

Ã“intelligence” and adaptability

Ã time horizon

Ã liquidity



how to build an ASM
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 framework
 price determination

Ã endogenously, complete market

Ã exogenous factors

Ã market segment

 market design

Ã self contained ASM

Ã link to real data

 clock & rhythm

Ã synchronized trading

Ã (a)synchronous learning



how to build an ASM
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 objectives and aims
 άǊŀƴŘƻƳ ƴǳƳōŜǊ ƎŜƴŜǊŀǘƻǊέ

Ã Monte Carlo approaches

Ã pricing

Ã stress tests

 improved understanding

Ã dynamics v static equilibrium

Ã extreme events

Ãinvestors’ behaviour 

 wind tunnel testing

Ã algo trading

Ã institutional framework



how to build an ASM
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 evaluation & calibration

ASM design

technical parameters: technical parameters: 
market size, types of 
agents, types of assets, 
behaviour, probabilities, 
framework, endogenous / 
ŜȄƻƎŜƴƻǳǎ ŜǾŜƴǘǎΣ Χ

ASM properties

statistical signatures:statistical signatures:
tail shape, volatility 
clustering, dynamics, 
contagion, correlations / 
dependencies, shortfalls, 
ŀǳǘƻŎƻǊǊŜƭŀǘƛƻƴΣ Χ



how to build an ASM
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 evaluation & calibration for Kirman’sFX model
 statistical signatures, µs: 

central moments, Hill estimator, GARCH parameters

 ƻōƧŜŎǘƛǾŜΥ ŀƎŜƴǘǎΩ ŀƴŘ ǘǊǳŜ ǎƛƎƴŀǘǳǊŜǎ ǎƘƻǳƭŘ ōŜ ŎƭƻǎŜ

source:
Gilli & 
Winker, CSDA 
2003



the road ahead
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 current and future work
 realistic modelling

Ã underlying assumptions

Ã stylized Č explicit market microstructures

Ã behavioural finance

Ã institutions

 comprehensive models

Ã core model + environment

Ã holistic approaches

Ã caveats:

Ã calibration issues

Ã reliability

 sound and consistent evaluation 

Ã application & objective driven

Ã systematic calibration, testing, and validation


