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Abstract 

Understanding how networks of interactions change across conditions is a fundamental 

problem in many scientific domains, including neuroscience, finance, and genomics. In this 

talk, I will present recent advances in differential network inference for high-dimensional 

data. I will first describe methodology for directly estimating the difference between two 

Gaussian graphical models, avoiding the need to estimate each graph separately. The 

approach relies on a debiasing procedure that enables valid inference and confidence 

interval construction under weak assumptions. I will then extend these ideas to settings 

involving latent variable models, where the differential network decomposes into sparse 

and low-rank components. A nonconvex optimization procedure is proposed, and we 

establish linear convergence with optimal error guarantees. Finally, I will discuss a broader 

class of models, including elliptical copula and functional graphical models, that allow for 

non-Gaussian and infinite-dimensional data. 
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