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the story so far

» EMH & the representative agent
» rational
» homogenous expectations
» information efficiency
» normal distribution

ractual ly
FTSE100, 2:04:1984 ¢ 9:10:2008, daily returns
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the story so far

Geometric Brownian Motion
» FTSE 100 versus simulated data
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the story so far oA

» open questions

efficiency e rationality

pricing puzzles

causes for stylized facts

evolution

nonlinear dynamics

X YR YlIyeé Y2NEB
» hence

“1f we restrict oursel ves
analytically, we will be modeling for our mutual
entertainment, not to maximize explanatory or predictive
power . "

Harry M. Markowitz
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early attempts

Kim & Markowitz (1989)
» puzzle: what caused the 1987 crash?

» setting
portfolio insurance
strategies are well defined
computerized trading

» findings
higher number of such traders
A extreme price changes happen more often

~

A markets become unstable



more recent advances !

Adaptive Expectations

Barsky & De Long (1993), Timmermann (1993, 1996)
A new information is gradually absorbed
A learning processes

generates excess volatilities & long swings
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more recent advances pASEL
Kirman’s FX model
» types of agents » dynamics
trend follower, E¢(Aps) = g+ (pr—1 —pt-2) agents can change type
fundamentalists, EF(Aps)=v-(p—ps—1) A randomly (prob. €)

: _ direct interacti b,
noisy market signal A direct interaction (prob. 4
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a typical artificial stock market

» the Santa Fe ASM

authors: Arthur, Holland, LeBaron, Palmer, Taylor

fundamentals

maker

Interest rate

dividends

endogenous
exogenous



a typical artificial stock market

important findings

heterogeneity
A aggregate v representative agent

A learning
A adaptive behaviour

A social learning

generates stylized facts

A memory / swings
A excess kurtosis
A regime switches

design issues
A variants to address specific aspects

A improved modelling of agents



how to build an ASM

agents

level of sophistication
A zero intelligence, noise traders
A adaptive / interacting / social learning
A investigative learning & exploring
strategies
A few € many types of strategies
A selecting € creating strategies
A trend followers / contrarians / chartisis
A fundamentalists
A individually generated
heterogeneity
A risk preferences
A time horizon
A liquidity

i ntelligence” and

adaptability



how to build an ASM

framework

price determination
A endogenously, complete market

A exogenous factors
A market segment

market design
A self contained ASM

A link to real data

clock & rhythm
A synchronized trading

A (a)synchronous learning



8
how to build an ASM

» objectives and aims

GNI YR2Y YydzYoSNJ ASYSNI (2 NE
A Monte Carlo approaches

A pricing

A stress tests

improved understanding

~

A dynamics v static equilibrium
A extreme events

Al nvestors'’
wind tunnel testing

A algo trading

~

A institutional framework

behaviour




how to build an ASM TN

» evaluation & calibration

ASM design ASM properties

technical parameters:
market size, types of

agents, types of assets,
behaviour, probabilities,

fAra\l\nework, endogenous /
SE23Sy2dza S

statistical signatures:
tail shape, volatility
clustering, dynamics,
contagion, correlations /

dependencies, shortfalls,
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how to build an ASM TN

» evaluation & calibrationfor K1 r mRX mdde

statistical signatures, .:
central moments, Hill estimator, GARCH parameters
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the road ahead

current and future work

realistic modelling

A underlying assumptions

A stylized C explicit market microstructures
A behavioural finance

A institutions

comprehensive models
A core model + environment

~

A holistic approaches
A caveats:
A calibration issues
A reliability
sound and consistent evaluation

~

A application & objective driven

A systematic calibration, testing, and validation



