Abstract

The global macro econemy is one of the most compdicated systems in the world teday: Hundrads
of theories, formulas and ideas have proliferated in attempts to explain it changes Prior to
computers attempts to intzgrate these theories into comprehensive models would have been
impossible by the sheer complexityofthe task Even with the aid of computers ambyming the
evolution of the global economyras a whole is unfeasible. Howewer numercus advances in the
theory of global trade (notably Panl Krugman®s theory on economic geography and new trade
theorsd have made it possible to make accurate predictions on trade and wealth flows. The aim of
this study is to use thesze theories to create a mathematic agent-based model simulating global
wealth flows.

Introduction

The global economy is an increasingly complex structure governad by myriads of daily
interactions. One of the most important topics today is the value of currency Currency values
plava role in maintaining nations budgets, development, global finance among other important
izsues. Predicting developments ofand changes due to variations in currency are eritical in the
Ereafter economy.

Accomplishing this task means time evelving a world based on the integration of several

the ories. Agent-based modeling iza simple and elepant solution, the agents representing
businesses interact on a landscape which represents the world. Their interactions cause the
capital and current account surpluses and deficits that are so critical in our world. If this model
corrzlates with empirical data it could be a powerful predictive tool in financial and economic
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Eackground

No nation or functioning political entity can survive in the modern world without inclusion in the
global economy When the world embraced fiat currency after the Second World War and
moved into a landscape of complex credit derivatives and financial arrangements Since then the
fork between the real and the nominal has ever increasaed, resulting in great disparities in the
financial markets and the economy: The survival, growth, and strength of an economy has been
linked to value of its currency. But as the value of a currency is now nominal we must search for
the causes for appreciation and depreciation of curency. The economic ideas behind this are
simple - naturally derived from su‘pplyand demand but are very complex to moedel. The problem
comes in the fct that supply and demand in this example ignores human action and internal
marketz. For this reason basic supplyvand demand st be supplemented bya variety of other
actions: specifically user bias: and new trade theory: The assumptions made in this project ars: i)
minimum transportation requirements or costs; i) bias towards dominating currency; iii)
efficient markets (required for complexity issues; and iv) z2ro sum game. The last assumption
is justified by considering all values to be indicatorsofrelative rather than absolute wealth.
Using heuristics based on these theories, agents (representing businesses) evaluate production
chains based on arbitrage of CPI values bebween nations (classes that serve to hold data).

Three theories are keyto this project. First the *New Trade Theory”. put forth by Paul
Krgman; second, Joseph Stiglit="s theeries on asymmetric information, and last, supply and
demand from classical macro and micro-economics. Kmgman's theory explains simply put.
why the rule of comparative advantage breaks down in certain simations in developed
econemies. (E.G.. Germany buys cars from Finland and Finland buvs cars from Germany.)
Stglit=" part of contract theerywhich applies when one party(iesikinows less than the other(s) .
Finally, the classical law of supply and demand tells us that product prices vary directly with
demand and inversely with supply. These theorizs summarize the information which businesses
will use to determine their production chains. Integrating these ideas we are left with a heuristic
that evaluates combinations based on arbitrage (difference in CPI), competing agents, and
country development level. Then investment procedores are evalnated by weighting all countries
and selecting by probabilities. Factors include in the weighting: crowding out is detrimental,

In addition to Stiglit=" paper “Theory of 4 symenetrical Informarion”, and Krugman’s Fehicle
Currencies and the Siructure of Iniernational Exchange, The En]lnwmg books are of specific
importance to the investment heuristic: 1) Benjamin Graham’s, Secwriry 4 nalsis; i) Geoffrey
Poittras’, Security Analysis and Tmesiment Strategy; 1) Jeremy J. Seigal’s, Stocks for the Long
Run

Project S tructurs

Mations are a chssin java used solkly to hold information specificallythe total wealth ofa
country. On the basis of this informationa separate class representing business entities associates
itself with a pair of countries to create a production chain. Over time this production chain takes
money from the country of consumgption and gives it to the countryof production. This is the
current account balance. The capital account comes from the reinve stment of the profit the
companies take and follows a complicated heuristic for reinvestment. Each time-step money is

Devealopment

Java was a simiple language that was complately sufficient for the required purpeses. The project would be successful if it
made a model consistent with sconomic theory and meors impertantly that showed some correlation with reality. In effect
the project had to ke able to analyze and time evelve an sconomic system accurately according to econemic theery and

then be able to display the information in an understandable form.

The project started as 2 agent based meodeling frameweorik This part is the simple part of the project It doss not deal with
econotic theary and is solely concerned with efficiency, complexity and speed. While these are important variable the
possibility of using parallel processing or other techniques if the analysis proved lengthy meant that this part was not too

important

Of far mere importance is ensuring the heuristics function accurately. Because the economic model iz a simplification of
the glotkal econcenic system critical variables need to be reset and recalibrated. Unfortunately there is no way to resclve

this issue, to my knowledge, other than trial and error.

After the heuristic is calibrated display methods need to be created. The important detail is to be able to show svery
country at sach time-step. The most aesthetically pleasing way to acoomyplish this is with a rectangular cartogram
weighted by GDF.
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