Intelligence in the Economy: Emergent Behaviour in
International Trade Modelling with Reinforcement
Learning

Abraham Ayooluwa Odukoya
May 2021

Master in Computer Science
Trinity College Dublin

Supervisor: Dr. Ivana Dusparic

Abstract

Standard economic modelling techniques have proven to be unreliable in recent years, most
notably in predicting the Great Recession. A different form of modelling, Agent-Based
Modelling, offers a means to address the shortcomings of the more prevalent models. By
allowing the weakening of assumptions and supporting non-linearity, agent-based models
allow economists to study far more realistic phenomena. The emergent behaviour created
by such models is the key aspect of their usefulness, as such behaviour is non-existent in
current economic models. Reinforcement Learning, a subfield of Artificial Intelligence, can
be used to create agents that learn how to achieve their predefined goals in such models.
This work looks at applying Reinforcement Learning in an agent-based economic model,
specifically an international trade model. Three Multi-Agent Reinforcement Learning algo-
rithms, Independent Q-Learning, Minimax and Friend-or-Foe, are used to impart decision
making abilities to the agents. The results are presented in the light of the emergent be-
haviour that arises in the simulation, while also focusing on the learning ability of the
different algorithms in an international trade simulation.

All three algorithms were found to be capable of learning in an international trade simula-
tion. They all also caused emergent behaviour in the simulation, with three types of emer-
gent behaviour, weak, strong and nominal, being evident. The weak emergent behaviour
observed included an agent modelling a nation attempting to stimulate the economies of its
trading partners with investments. Other examples of emergent behaviour observed included
the formation of trade alliances and predatory trading practices among the agents. This
demonstrates how Multi-Agent Reinforcement Learning is an appropriate tool for economic
modelling, and shows the value of agent-based models in economics.



