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ά²Ƙŀǘ L Ŏŀƴƴƻǘ ŎǊŜŀǘŜΣ L Řƻ ƴƻǘ ǳƴŘŜǊǎǘŀƴŘΦέ

- Richard Feynman



Today

ÅSanta Fe Artificial Stock Market

ÅLearning

ÅModel predictive control

ÅOpen agent discussion
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Course Outlook

November 30th: capital (?)

December 7th: team 105, team 102, team 104

December 14th: team 100, team 101, team 103

December 22nd:: opentopic
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Santa Fe Artificial Stock Market
ÅSmall, alternative research institute in New Mexiko

ÅKnown for complexity science and social simulations

Å/ǊŜŀǘŜŘ ǘƘŜ ά{ŀƴǘŀ CŜ !ǊǘƛŦƛŎƛŀƭ {ǘƻŎƪ aŀǊƪŜǘέ ƛƴ ǘƘŜ флƛŜǎΣ ƻƴŜ ƻŦ ǘƘŜ 
earliest attempts to construct a financial market model with 
heterogeneously learning traders.



Santa Fe Artificial Stock Market

Resources:

ÅTesfation: www2.econ.iastate.edu/tesfatsi/SFISTOCKDetailed.LT.htm

ÅLeBaron: Building the Santa Fe Artificial Stock Market, 2002

ÅBrian Arthur: Complexity Economics: A Different Framework for Economic Thought, 2013

Blake LeBaron Brian Arthur Leigh Tesfatsion



Santa Fe ASM: Assets

Two assets:

ÅRisk-free asset, paying

ÅRisky stock paying a stochastic dividend:

ĄDividend mean-reverts to 10.
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Santa Fe ASM: Market Clearing

Price function in the Santa Fe Artificial Stock Market.
{ƻǳǊŎŜΥ ά.ǳƛƭŘƛƴƎ ǘƘŜ {ŀƴǘŀ CŜ !ǊǘƛŦƛŎƛŀƭ {ǘƻŎƪ aŀǊƪŜǘέΣ нллнΣ .ƭŀƪŜ LeBaron



Demand and Supply

ÅDemand for stock depends on price prediction

ÅEach agent makes individual price prediction using prediction rules

ÅEach agents has 100 prediction rules, but only uses the recently best one.

ÅRule-set is evolved through genetic learning
ÅMutation: randomly change rules sometimes a little

ÅSelection: delete the worst rules every now and then

ÅReproduction: recombine some of the best rules to replace the deleted ones

ÅRules are linear:

ÅBut only applied if they match current market conditions, see next slide.

11/23/2018 Agent-based Financial Economics - HS17 8



Rule matching
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Agent always applies the best active rule.
ό¦ƴŎƭŜŀǊ ŦǊƻƳ ǘƘŜ ǇŀǇŜǊ Ƙƻǿ ƛƴŀŎǘƛǾŜ ǊǳƭŜǎ ŀǊŜ ǊŀƴƪŜŘΧύ



Santa Fe Artificial Stock Market

¢ǊƛŜŘ ǘƻ Ǌǳƴ ƛǘ ƳȅǎŜƭŦΣ ōǳǘ ǿƛǘƘƻǳǘ ǎǳŎŎŜǎǎΧ ƘŜǊŜΩǎ ŀ ǎŎǊŜŜƴǎƘƻǘ ŦǊƻƳ ǘƘŜ LƴǘŜǊƴŜǘΥ



Learning Method Classification

ÅPsychology: conscious vs unconscious learning.
ÅConscious learning example: reading a book to learn something
Å¦ƴŎƻƴǎŎƛƻǳǎ ƭŜŀǊƴƛƴƎ ŜȄŀƳǇƭŜΥ ƭŜŀǊƴƛƴƎ ǘƻ ǊƛŘŜ ŀ ōƛŎȅŎƭŜ όȅƻǳ ŎŀƴΩǘ Řƻ ǎƻ ōȅ ǊŜŀŘƛƴƎ 

a book)

ÅComputer science: online vs offline
ÅhƴƭƛƴŜΥ άƭŜŀǊƴ ŀǎ ȅƻǳ ƎƻέΣ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǳǇŘŀǘŜ ōŜƭƛŜŦǎ ŀǎ ƴŜǿ Řŀǘŀ ŎƻƳŜǎ ƛƴ
ÅOffline: all data from beginning is necessary to update beliefs

ÅEndogenous vs exogenous learning
ÅEndogenous: agents learn within a simulation run, learning is part of the model
Å9ȄƻƎŜƴƻǳǎΥ ŀƎŜƴǘǎ ƭŜŀǊƴ ōŜǘǿŜŜƴ ǎƛƳǳƭŀǘƛƻƴ ǊǳƴǎΣ άǊŜƛƴŎŀǊƴŀǘƛƴƎ ŀƎŜƴǘǎέ

Many learning methods can be applied in multiple ways.
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Exploration
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Observation
Belief

(about model 
parameters)

Action

E.g. was my offer filled? I can charge 7$ per potatoe. I sell most of my potatoes for 7$.
But also a small amount for 7.10$ 
as a test.

Actions influence what you can observe, leading a 
trade-off between expoitationand exploration.



Slide copied from Melanie Zeilinger:
https://www.ethz.ch/content/dam/ethz/special-interest/dual/riskcenter-dam/Dialogue%20Events/Melanie%20Zeilinger.pdf



Slide copied from Melanie Zeilinger:
https://www.ethz.ch/content/dam/ethz/special-interest/dual/riskcenter-dam/Dialogue%20Events/Melanie%20Zeilinger.pdf



Slide copied from Melanie Zeilinger:
https://www.ethz.ch/content/dam/ethz/special-interest/dual/riskcenter-dam/Dialogue%20Events/Melanie%20Zeilinger.pdf
Course: http://www.idsc.ethz.ch/education/lectures/model-predictive-control.html


