
Ants and Rationality  

(Supervisor: Dr S. Azaele) 

In a series of experiments entomologists observed that, faced with two identical food sources, ants 

tended to prefer a specific one, even though there was no discernible difference in the food. The 

two food sources were placed equidistant from an ants' nest and were kept constantly replenished. 

More oddly, from time to time ants randomly switched to the source that was neglected until then. 

Intuitively, it might seem that, after a while, the ants would be split evenly between them. However, 

that was clearly not the case, because the ants stabilized, for a while, in a very unbalanced situation, 

with some 80% at one source and 20% at the other. Why? What was the reason of such weird 

asymmetric behaviour? This was not a peculiar behaviour of ants at all as asymmetric exploitation of 

symmetric resources was observed in human behaviour and financial markets. 

In 1993 Alan Kirman published an influential paper where he tried to explain ants’ behaviour, which 

puzzled entomologists. With a mathematical model he showed that the behaviour of the group as a 

whole cannot be inferred from analysing one of the individuals in isolation.  

This project is about developing tools and simple models for understanding such behaviours and 

many others such as protein production within cells, cancer dynamics or communities with a lot of 

species. In all such systems an important role is played by randomness: we will introduce the 

fundamental techniques that are currently used to model the effects of noise in simple biological 

systems.  

Project content: 

In the early meetings, all students will be given the same tasks to complete. These are necessary in 

order to familiarize with simple stochastic processes. Students will then formulate different strands 

to pursue in sub-groups (or individually) as the project proceeds, and will be given specific problems 

for the second half of the project. They will then study specific models. At the minimum, an 

understanding of Kirman’s model is required, but they will have a chance to study spreading of 

diseases (SI or SIR models), cancer dynamics and others. They will develop codes for the simulations 

that govern simple systems when the effects of noise are important. They will have to read parts of 

books or research papers which allow to complete the tasks as well as to investigate the topics.  

Project format: 

The supervisor will provide 9 supervisory meetings in semesters 1 and 2. For assessment, each 

student will be required to submit a 25-30 page report, prepared using LATEX.  

Prerequisites: 

MATH1710 & MATH1712. It may also be helpful to have studied MATH2750 (Introduction to Markov 

processes); experience of a programming language would be an advantage: R, Mathematica, Python, 

Matlab or equivalent. 
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