Title: The Best Kept Secret in Economics
Date: Oct 25, 2007 03:30 PM
URL.: http://pirsa.org/07100037

Abstract: This talk describes the use of an agent-based model (ABM) as a tool of ontological parsimony to help define the minimum cont
necessary to enable the emergence of an economy in which currencies and economic entities emerge in power law distributions similar
observed in the real world. You may be surprised at what is not required.In 1998, while Chairman of the Nasdaq Market, Mike commis:
construction of an agent based model to help regulators predict the consequences of then proposed new A“decimalizationA” rules for the Né
equity markets. While this model was ignored at the time (considered politically naA ve), a recently published book entitled A“A Nasdagq M
Simulation,A” by Vince Darley and Alexander Outkin, outlines (with the benefit of 8 years of hindsight) how eerily accurate its predictions v
Mike has been CFO of Microsoft, Chairman of the Nasdaqg Stock Market,

and a fellow in Bios, a complexity science think tank in Santa Fe.

Mike was involved in founding DayJet (a air taxi company using agent based modeling and heuristic optimization techniques to route small
regional business travel) and PipeLine Trading (a continuous online block trading market place employing trading algorithms).
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Physical Economics

« Sclentists are pointing out serious “economic’ problems
that are physical
— Peak oil and energy in limited supply (barrels and watts)
— World's potable water constrained (gallons)
— World s food chain (calories) highly energy dependent
« Qver half of world nitrogen now fixed artificially (using petraoleum)
« Food distribution heavily dependent an transportation (petroleum)
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various belief based theories of how we “value” things
economically

— “Natural Capitalism.” “Capitalism at the Crossroads, etc...
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We are ignoring the “best kept secret” In
economics — the “fundamental rules™ by which
physical “quantities” and “values” behave In
relation to one another in physical exchanges and
the empirical evidence for these rules in the
aggregated economy.
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“Pluralitas non est ponenda sine neccesitate....”

“The explanation of any phenomenon should make
as few assumptions as possible, eliminating
those that make no difference in the observable
predictions of the explanatory hypothesis.”
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as few assumptions as possible, eliminating
those that make no difference in the observable
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Razors and Heirs

« Ontological parsimony has helped lead to laws and
formulas explaining much of the world: Natural Selection.
General Relativity. Quantum Physics. Fluid Dynamics.
etfc.
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« Even extraordinarily complex systems like the weather
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Stokes equations discovered in 1836)
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« Ontological parsimony has helped lead to laws and
formulas explaining much of the world: Natural Selection.
General Relativity. Quantum Physics. Fluid Dynamics.
etc.

« Even extraordinarily complex systems like the weather
emerge through quite parsimonious rules (seven Navier
Stokes equations discovered in 1836)

« WARNING — We ignore basic rules at our peril:

« There Is a monk out there with a razor. shaving heirs
(maybe ours?)
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* Nevertheless. some things are simply uncomputable (at
least so far)
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Ockham’s Electronic Razor

Shaving has changed since 1400

Powerful new computers make modeling more
sophisticated and faster. permitting more complex things
to be modeled

Nevertheless. some things are simply uncomputable (at
least so far)

— Travelling salesmen problem. etc.
Therefore. extremely complex systems (with the weather
and the economy being favorite examples) remain the
only “"complete models of themselves
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Economic Modeling

* |nthe late 1980's The Brookings Institute studied 12
macroeconomic models and concluded they were not
usefully predictive

— Central bankers moved towards philosophy and
belief-based principles
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Economic Modeling

* |nthe late 1980's The Brookings Institute studied 12
macroeconomic models and concluded they were not

usefully predictive

— Central bankers moved towards philosophy and
belief-based principles

+ Milton Friedman: “The macroeconomy is too complex to
be predictively modeled and managed.”

« Alan Greenspan: “Our problem is not the complexity of
our models but the far greater complexity of a world
economy whose underlying linkages appear to be in a
continual state of flux.”
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Economics and \Weather

« David Orrel (2007) “The Future of Everything —"In
weather and economic modeling. “scientists run into the
same problems — the underlying system is
uncomputable. so models rely on parameterizations that
Introduce model errors. As the model is refined. the

number of unknown parameters increases... -
and....accurate predictions of the future remain elusive.
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« David Orrel (2007) “The Future of Everything —"In
weather and economic modeling. “scientists run into the
same problems — the underlying system is
uncomputable. so models rely on parameterizations that
iIntroduce model errors. As the model is refined. the

number of unknown parameters increases... o
and....accurate predictions of the future remain elusive.

« Wickipedia maintains: “comparison of economic and
weather forecasting shows the present state of economic
modeling in an unflattering light.”
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same problems — the underlying system is
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iIntroduce model errors. As the model is refined. the
number of unknown parameters increases...
and....accurate predictions of the future remain elusive.”

Wickipedia maintains: “comparison of economic and
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This dialogue obscures Ockham s simple question for all
who would presume to hypothesize: “"Have you
sharpened your best razor and sought the simplest
hypothesis?"
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Can a modern scientific model be used to
help define the simplest hypotheses for the
emergence of an economy?
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How do we know If any model actually
produced an “economy?”
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Emergent Economic Patterns

“Power Laws’

Y ~—Currencies

» _Individual wealth
* Firms by size
« Cities by size

Oops! What happened to

A
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« Sawhill - Herriot "minimum’ test for model of a “real”
economy
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« Sawhill - Herriot "minimum’ test for model of a “real”
economy

« One that produces:

— Emergent money with currencies in power law
distributions. and

— Economic entities in power law distributions
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Minimum Test of a “real” Economy

Sawhill - Herriot "'minimum’” test for model of a “real”
economy

One that produces:

— Emergent money with currencies in power law
distributions. and

— Economic entities in power law distributions

While such a model may be far from a complete
explanation. if it can't explain these minima. then itis a
“non-starter

L ; Wireless netwarks found
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Sawhill - Herriot "minimum’” test for model of a “real”
economy
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distributions. and
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While such a model may be far from a complete
explanation. if it can't explain these minima. then itis a
“non-starter’
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Minimum Test of a “real” Economy

Sawhill - Herriot "'minimum’” test for model of a “real”
economy

One that produces:

— Emergent money with currencies in power law
distributions. and

— Economic entities in power law distributions

While such a model may be far from a complete
explanation. if it can't explain these minima. then itis a
“non-starter

1999 — Began building a model
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Minimum Conditions — “Particles’

Imagine physical particles a. b. ¢..... etc.
Imagine transformations suchthata+b=>c¢c. d + e =>f.
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Imagine transformations suchthata+b=>c¢c. d + e =>f.

Particles might be very small. like a molecule. an atom.or a

quanta
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Minimum Conditions — “Particles’

Imagine physical particles a. b. ¢..... etc.
Imagine transformations suchthata+b=>c¢. d + e =>f,

Particles might be very small. like a molecule. an atom.or a
quanta

Or bigger. as in cheese plus egg => omlette: or omlette
plus coffee => breakfast. etc..
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