Intro to Complexity Science
and Complexity Economics

Tom Wilkinson



Complexity Is a set of toolschthlklng about Sc:lence
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We mig"ht__think of Science as hill climbing in mist









IS current macroeconomics broke?
Why fix it?



Rational equilibrium, convenient during Moderation
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Equilibrium needn’t be boring, just like real growth
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=> “Aggregat Demand’ is essentially Aniim




Macro- Organised Disorganised

Micro-

Simple

Reductionism

Complex




What systems look like real GDP? Complex systems?
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A Complex “Sand Pile” model 52,000
(Physical Review E): J//
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https://www.researchgate.net/publication/11397939_Exactly_solvable_sandpile_with_fractal_avalanching

What systems look like income? Complex systems?
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Power Law = “80:20” and “Black Swan Events”



Complexity Hill is higher than Holism Hill when
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Why do complex systems have these
characteristics?
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Aggregation usually reduces risk

Macro
level




Aggregating networks of interactions can create risk
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Emergence: “the whole is different from the sum of
its parts”...
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Undriven simple svstems are stable
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Evolving systems can keep returning to instability
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- Emergence:
“the whole is different from the sum of its parts”..



How has complexity been used so far?



Financial and epidemiological contagion models




Macroeconomic “puzzles” Agent Based Models

Emergent &
macroeconomicsi&h
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Boom and bust
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Example of a production avalanche in the BCSW model caused by the production of
one final good at t + 1 that leads to the total production of 22 units.

¢ d Bzk, Chen, Scheinkman, Woodford, "Aggregate fluctuations from independent sectoral
shocks: self~organized criticality in & model of production and inventory dynamics.



Evolution of political parties
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Genocide norms emerging through ABM

Target System Agent based model
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Interactions between
agents

Interaction between
entities



How could it be used?



System Stewardship instead of specific regulation

Command Stewardship
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Can we build a hillwalking machine?



