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Abstract: 
 
Background: 
 
Network Neuroscience is the study of the structure and function of the brain through the lens of 
networks and network constructs [1,2]. This approach has yielded many insights over the last 
decade, for example identifying brain-based network biomarkers such as the small-worldness 
property and its association with various clinical outcomes or ability to classify individuals, for 
example autism or schizophrenia [3]. 
 
There is much active research in developing new ways to record and analyse brain signals and 
structure across multiple modalities, as well as developing new theoretical frameworks and 
computational tools to make inference from this wealth of data [4]. 
 
One potential framework is to use Exponential Random Graph Models (ERGMs) to capture the 
complex structure and make inference. These ERGMs act as a low dimensional summary of the 
large and complex brain networks. 
 
The aim of this project is to extend an existing Bayesian ERGMs framework [5] to account for the 
complexities and structures often seen in neuroimaging studies in order to capture heterogeneity. 
 
Project: 
 
The project will build on an existing Bayesian Exponential Random Graph Model, extending the 
model to account for additional structural heterogeneity, namely aspects of study design that 
should be accounted for, and individual level heterogeneity, by accounting for additional 
confounders within the ERGM framework. 
 
There are open questions on computational scaling of ERGM approaches, and there will be scope 
to investigate these issues by applying the method to data from the UK Biobank which contains 
thousands of individuals with multiple imaging modalities. 
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