Zero-Intelligence Economic Trade

The problem space

Trade arises as a mutually
beneficial aspect of healthy
economies. Market prices arise
from trading, not vice-versa. Can
we make efficient markets with
agents who never modify their
bidding or asking prices?

Auctions as ABM?

An 1deal auction should satisfy as many agents as
possible at a price that does not penalize an
unsuspecting agent. The auction creates an official
protocol that agents must abide by, so that the rules
of the auction become an alternative environment,
and traders the ecosystem to it. Auctions are often
represented with multi-agent systems for this reason.

Model Rules

To use:

» All traders are divided into two categories,
producers and consumers.

» Users set the number of each type, and how
much cash and asset to start each trader with.

* Users set a cost, utility, return-rates, economic-
rates, trade-rates, account-limit (and an option
for volatility or trend).

In run:

1. During setup all traders pick a price to trade
at 1n the simulation that remains unchanged.

2. Producers place sell orders, consumers place
buy orders.

3. Markets clear all orders, find a trade price and
volume that has been filled. (using Auction)

4. Agents update location in the world by
account value vs. account-limit

5. Agents perform economic actions, producers
spend cash to get asset, consumers expend
asset to get cash.

6. If volatility or trend modify utility and cost

7. Stop if no trading 20 ticks, else go again.

Auction Mechanism

Auctions are a unique type of agent-based game used
to model potentially optimal and/or stable outcomes of
distribution and utility maximization amongst agents.

Here 1s a small piece of the extension written in Scala:

object Clear extends api.Command {

override def getSyntax = commandSyntax(right = List(AgentType))
def perform(args: Arraylapi.Argument], context: api.Context) {
val market = Router.routes(args(0).getTurtle)

val sortedBids = market.sortBids()
val sortedAsks = market.sortAsks()

val pss = equilibriumPriceCalc(sortedBids, sortedAsks, (@, @, "no-trade"))

if (pss._3 != "no-trade")

market.fillAllTraders(pss)
else
market.resetlLastTrade()

market.returnAllHoldings(pss)
market.resetAll0rders()
}

Clear is the extension primitive that must be called
any round when all orders have been placed and
trades are ready to be executed.

Results: pricing
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Results: accounting
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Modeling real markets
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With a little bit of stochastic price behavior and
exponential price growth, we can model the price
movement in real markets with this model. The
model 1solates the cyclical price swings and account
growth of agents. By adding uncertainty to outcomes
in utility or cost, agents display a similar type of
account growth while altering prices to be consistent
with the new metrics.
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