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Background 
 
Infectious disease remains leading cause of human mortality worldwide, particularly in the 
developing world. Epidemiologists look for patterns in disease data, hoping to understand the 
spread of pathogens and ultimately inform their control. 
 
Since we cannot do a controlled experiment by releasing dangerous transmissible agents into 
the human population, mathematical modelling has become an indispensable part of modern 
infectious disease epidemiology [1]. 
 
Of particular recent interest has been the role of the structure of the network representing 
epidemiologically relevant links between individuals and the implications of this structure for 
disease dynamics. This work is most developed for sexually transmitted infections, where 
surveys and other experimental work are well integrated into network theory. There is, 
however, increasing work on contacts relevant to the spread of respiratory infections, 
particularly those where attempts will be made to control any outbreaks at source using 
tracing over the network of contacts. 
 
 
Potential projects 
 
Depending upon background and future interests, a student could make contributions to a 
wide number of areas in modelling infectious disease transmission across networks, since the 
explicit modelling of network structure re-opens many questions in epidemic modelling 
previously thought ʻsolvedʼ. Statisticians could consider methods for inference for network 
epidemics, there are analytic results that are achievable and would be nice to have, algorithm 
choice is crucial for developing realistic models and there are open questions about whether 
techniques from physics such as field theory or statistical mechanics can inform epidemic 
modelling in the same way they inform the theory of solids or particle collisions. 
 
A particular project that would be possible during the mini-project timescale, novel, and 
extendable to a research paper, is the relationship between recently developed methods of 
analysis of complex networks that decompose the network into communities [2] and the 
classic modelling of infection processes in ʻclumpʼ models [3]. This would see the 
development of simulated epidemics on complex networks (either taken directly from data, or 
inferred from it) and the comparison of threshold behaviour with the results of [3].  
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