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Many real-world systems—ranging from gene regulatory interactions in biology 
to financial asset dependencies—can be represented by networks, whose edges 
correspond to conditional relationships among variables. These relationships are 
succinctly captured by the precision matrix of a multivariate distribution. 
Estimating the precision matrix is thus fundamental to uncovering the underlying 
network structure. However, this task can be challenging when the available data 
for the target domain are limited, undermining accurate inference.
In this talk, I will present Trans-Glasso, a novel two-step transfer learning In this talk, I will present Trans-Glasso, a novel two-step transfer learning 
framework for precision matrix estimation that leverages data from source studies 
to improve estimates in the target study. First, Trans-Glasso identifies shared and 
unique features across studies via a multi-task learning objective. Then, it refines 
these initial estimates through diÁerential network estimation to account for 
structural diÁerences between the target and source precision matrices. Assuming 
that most entries of the target precision matrix are shared with at least one source 
matrix, we derive non-asymptotic error bounds and show that Trans-Glasso 
achieves minimax optimality under certain conditions.
Through extensive simulations, Trans-Glasso demonstrates improved 
performance over standard methods, especially in small-sample settings. 
Through extensive simulations, Trans-Glasso demonstrates improved 
performance over standard methods, especially in small-sample settings. 
Applications to gene regulatory networks across multiple brain tissues and 
protein networks in various cancer subtypes confirm its practical eÁectiveness in 
biological contexts, where understanding network structures can provide insights 
into disease mechanisms and potential interventions. Beyond biology, these 
techniques are broadly applicable wherever precision matrix estimation and 
network inference play a crucial role, including neuroscience, finance, and social 
science.
This is joint work with Boxin Zhao and Cong Ma.
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