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Early Inspirations

 The Club of Rome (13)

- Population Biology applied to
game theory in the IPD
(Lindgren/Nordahl,
Tesfatsion)

« Meta systems of Lotka-
Volterra Egns.(Jain, etc.)
« SOC systems
— Sandpiles (Bak, et al)
— Forest fires (Drossel etc)
— Food webs (Sole et al)

 Dynamics of N-K Netwaorks

— What if the networks could
moaodify their logic and
topology under evolutionary
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Early Inspirations

Dynamics of N-K Networks

— What if the networks could
moaodify their logic and
topology under evolutionary
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First attempts

« Emergence of more
sophisticated agent
based modeling
techniques

« Early attempt: “The
Numeconomy” (98)
— Godel/Turing, “Do space”
— Alchemy of Fontana

— Autocatalytic sets, work
of Morowitz, Farmer,
Kauffman

— Cobbled together w/JH
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Accountants? You Gotta Be
Kidding!

« "Practical men, who believe themselves to be quite exempt from any
intellectual influence, are usually the slaves of some defunct
economist. --Keynes

« Accountants are the particle physicists of economics
— Deal with the “atomic-level” interactions of economics

— Accounting: The Rules of the Game:
» “Icall ' em as | see ‘em.
» [fldontsee ‘em. | make em up.
» [fldontcail 'em. they ain't nothin™-Y. Berra

— Dynamics of economic system are emergent from atomic
Interactions

— Not necessarily a practical macroeconomic description, but a
pathway to higher level descriptions

- Ssoi=Specially useful If particle physics metaphor can be enlarged tg
Include extensible alphabets

ge 8/41



Why ‘Particle Economics’?

« Search for Fundamentals

— Many economic ideas are not sufficiently atomic - too many
*skyhooks” and “Deus ex machina”

— Inspiration from particle physics: Simple symmetric laws
generate thermodynamics, symmetry breaking, etc.

» Evolutionary Economics

— Present theories are “ecological” in nature
— How do creation and economic activity interact?
« |f system wasn't driven, wouldn't it just run down??

— 80-90% of wealth created in 20™ century came from new
stuff, not better ways of doing old stuff. (Innovation vs.
optimization)
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Classic Fundamentals

« Equilibrium

« Exogenous
— Utility Functions
— Supply/Demand
— Money
— Firms
— Resources
— Consumers
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Mysteries of Economics

* Horse/buggy/blacksmith shop/buggy whip
maker/. ..

~ gives way to ~

» car/tires/gas station/drive in
movies/cops/bribes to cops/...

 We can't predict what will come next
~ but ~

 Can we model the metaprocess?

« Cf. Kuhn's ‘Structure of Scientific Revolutions

« Schumpeter's Gales
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The Hierarchy of Structures

Accounting : Particle Physics
— Lowest level interactions, reversible
Microeconomics: Game Theory
— Negotiation built on the above
— Here enters the notion of agency

Macroeconomic Evolution: Non-Equilibrium
Statistical Mechanics

— Emergent structures from the iteration and interaction of the
above elements

— Accessible through simulation

Evolutionary or MacroMacroEconomics:

— How new goods and services enter the system and old ones
leave

— 3rd quantization
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The Four Epistemological
VWhammies in Economics

* Physics like
— Measurement event is fundamental
(collapse of wavefunction)

— Even when measurement happens,
uncertainty persists

» Biology like
— Speciation (inspiration for PartEcon)
— Incommensurate Measure
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Accounting for PartEcon

» Build first of several attempts at an
evolutionary model (1999-2001)

* Nodes could
— Buy
— Sell
— Haggle
— Dbl. entry accounting
— Local currency
— Inventory plus currency
— Random injection of new processes into system
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The Self-Constructing Econosphere

 Emergent Value

— ‘A house is worth what someone will pay for it’

- Emergent Measure

— There is no pre-specified global measure of value

- Emergent Identity
— ‘How does a wall know it's a wall?’

— Two tests:
« Can it be made? (Production. “Laws of Physics’)
« Can it be sold? (Sales, “Beauty Contest’)

— Context Dependent Answer: “It Depends’
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Open Questions

- Emergence of money
— Formation of currency communities

» Lifetime distribution of entities
« Wealth distribution of entities

» Unit of Selection problem
— Involves Institutions and regulation

» Creation/Extinction cascades
— Node level, industry level

» Limiting cases (neoclassical econ!)
» Relation to physics:
— Energetics and thermodynamics

 |Introduction of higher level entities
— Banks, stock market

R @lgtion to ecology and environment

I :m:+ﬁ +d-| ﬂﬂ'ﬂ\i*lﬂ ﬂﬁmﬁlﬁ\f:+lf e Iﬁ+’ﬁ:“ﬁh:l:+l]



The PartEcon Model

« Work in progress
— Test bed for experiments
— Looking to answer a number of open questions
« Agents
— Connected by buy-sell and barter relationships — various topologies
— Competition among agents for buy and sell operations
— Creation and extinction events — manual and automatic
« Units
— Produceftransform “things” like eggs into omelets
— Pay with “things”
« Change
— Metabolism: transformations, eg a 2b
— Trading: barter, emergent currency
« Accounting
— Record all transactions
— Full double entry debit/credit bookkeeping

* Instrumentation
— Animation — agents, trading activity, fabric of loops, etc.
— Spreadsheet-like text
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icrosoft PowerPoint - [PartbconPerimeterinst. ppt]

-
+ Relgtion 1o ecology and enwironment =
«» Limiis o growth, complesxity,

e The PartEconModel

1 The PartEcon Model Work in progress

= \Work N progress — Testbed for expenmenis
» Test bed for experiments — Looking to answer a number of open questons
. Lﬂ:i-tn; o answer a number of open Agents
= S — Connected by buy-sell and barter relaiionships — vanous topologies
ﬁ?ﬂE: - i — Compefition among agents for buy and sell operations
relationships — various Tpoiogies — Creation and extinction events —manual and automatic
« Competiton among agenis for buy =nd Units
sell operations — Producedfransform "things” like eggs into omelets
« Cregiion and extincbon evenis — manual — Paywith “things”
- : : — Metabolism: transformations, ega b
g Em e — Trading: barter, emergent currency
« Pay with "things" Accounting
« Change — Record all ransactions
« Metzbolism: transformations, ega —b — Full double entry debitfcredit bookkesping
= Trading: barter, emergent carency Instrumentation
* ACTounting — Ammation —agents, rading acthaty, fabnc of loops, sfc.
= Record all ransactions = — Spreadsheetlike text
« Full double enfry debit/credit _ Graphs

bookicesning

» Insirumeri=iiom
« Animation — agenis, rading activity,
fabric of loops, =T
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