
Examples of 
abms



Learning outcomes

See different examples of ABMs in economics and finance

Compare validation/calibration methods

Understand how professionals define models
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Financial markets
Lux and Marchesi 1999
Considered one of the best early examples of 
ABM for financial markets

Two types of agents, switching behaviour

Many following abms were inspired by this one

Lux and Marchesi “Scaling and criticality in a stochastic multi-agent model of a financial market” - Nature - 1999



Model

Fundamentalist
s

Noise traders 
(chartists)

Optimistic

Pessimistic

Lux and Marchesi “Scaling and criticality in a stochastic multi-agent model of a financial market” - Nature - 1999



Model
Switching behaviour between optimistic and 
pessimistic traders

Lux and Marchesi “Scaling and criticality in a stochastic multi-agent model of a financial market” - Nature - 1999

Switching between fundamentalists and chartists

Probabilistic switching function based on profit 
differential



Results

Lux and Marchesi “Scaling and criticality in a stochastic multi-agent model of a financial market” - Nature - 1999



Results

Lux and Marchesi “Scaling and criticality in a stochastic multi-agent model of a financial market” - Nature - 1999



Exogenous changes in fundamental price

Lux and Marchesi “Scaling and criticality in a stochastic multi-agent model of a financial market” - Nature - 1999



Results

Lux and Marchesi “Scaling and criticality in a stochastic multi-agent model of a financial market” - Nature - 1999

Slope is hurst exponent
H=0.5 for fundamental value (random) 

H=0.85 for prices (long memory)



Robustness

Lux and Marchesi “Scaling and criticality in a stochastic multi-agent model of a financial market” - Nature - 1999

For “many different parameter sets”, they find that 
the distribution of returns shows fat tails, and 
volatility exhibits long memory



Bond trading

Braun-Munzinger, Liu, Turrell “An agent-based model of dynamics in corporate bond trading” - BoE working paper - 2016

Model by Bank of England
Model to explore the impact of shocks
Findings to aid policy making



Braun-Munzinger, Liu, Turrell “An agent-based model of dynamics in corporate bond trading” - BoE working paper - 2016
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Fundamentalists Chartists
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Braun-Munzinger, Liu, Turrell “An agent-based model of dynamics in corporate bond trading” - BoE working paper - 2016

Autocorrelation 
of returns



Braun-Munzinger, Liu, Turrell “An agent-based model of dynamics in corporate bond trading” - BoE working paper - 2016

Autocorrelation 
of returns

Mean of 
absolute 
returns
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Autocorrelation 
of returns

Autocorrelation 
of absolute 
returns (multiple 
lags)

Mean of 
absolute 
returns



Braun-Munzinger, Liu, Turrell “An agent-based model of dynamics in corporate bond trading” - BoE working paper - 2016

Autocorrelation 
of returns

Autocorrelation 
of absolute 
returns (multiple 
lags)

Tail index 
absolute 
returns

Mean of 
absolute 
returns



Braun-Munzinger, Liu, Turrell “An agent-based model of dynamics in corporate bond trading” - BoE working paper - 2016

Based on observations, they develop a 
policy to reduce shock propagation, and 
test it by running a new experiment that 
includes this policy in their ABM 



Braun-Munzinger, Liu, Turrell “An agent-based model of dynamics in corporate bond trading” - BoE working paper - 2016

Based on observations, they develop a 
policy to reduce shock propagation, and 
test it by running a new experiment that 
includes this policy in their ABM 

They find that managing bond redemption 
by spreading payments over several days 
can significantly reduce shocks



Credit risk - housing market

Baptista et al. “Macroprudential policy in an agent-based model of the UK housing market” - BoE working paper - 2016

Model housing market with heterogeneous 
agents

They include lenders as well as households

They develop a policy to attenuate price 
cycles



Baptista et al. “Macroprudential policy in an agent-based model of the UK housing market” - BoE working paper - 2016
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Parameters
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Baptista et al. “Macroprudential policy in an agent-based model of the UK housing market” - BoE working paper - 2016

Validation
They show that aggregate variables are 
correlated as expected in every scenario —> the 
model is consistent and reproduces empirical 
observations



Baptista et al. “Macroprudential policy in an agent-based model of the UK housing market” - BoE working paper - 2016

Validation



Baptista et al. “Macroprudential policy in an agent-based model of the UK housing market” - BoE working paper - 2016

Experiments

They perform a number of experiments to study 
the effect of various policies on 9 different key 

housing market indicators



Baptista et al. “Macroprudential policy in an agent-based model of the UK housing market” - BoE working paper - 2016

Results

Among other things, they find that an increase 
in the size of the buy-to-let markets leads to 

amplification of price cycles



Baptista et al. “Macroprudential policy in an agent-based model of the UK housing market” - BoE working paper - 2016
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Baptista et al. “Macroprudential policy in an agent-based model of the UK housing market” - BoE working paper - 2016

83% profit 
reduction



Public health

Aleta et al. “Modelling the impact of testing, contact tracing and household quarantine on second waves of COVID-19”

Nature Human Behaviour - 2020

Contagion model (starting from standard 
sir)

Use of multiplex networks

Develop non-pharmaceutical interventions



Aleta et al. “Modelling the impact of testing, contact tracing and household quarantine on second waves of COVID-19”

Nature Human Behaviour - 2020
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Nature Human Behaviour - 2020



Other references

Simudyne - Overview from industry and academia
https://simudyne.com/wp-content/uploads/2019/08/A4-Guide-to-ABM-FINAL-5.pdf

Heterogeneous abms in finance
https://doi.org/10.1016/S1574-0021(05)02023-X

Banking
https://www.sciencedirect.com/science/article/pii/S0165188918300976

Overview of ABM in economics and finance by BoE
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2898740

ABM in marketing
https://link.springer.com/article/10.1057/jos.2013.21

Need for abms
https://www.nature.com/articles/460685a


