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“Latent space models for indirectly-observed networks”

Abstract: Networks are ubiquitous in science, serving as a natural representation for many complex physical, biological, and
social systems. It is often assumed that a network can be directly observed, and in some settings, such as friendship networks
on social media, this may indeed be the case. However, in many application settings, the underlying network is unknown and
must be estimated from zndirect observations. In this talk, I consider a biological network of human leukocyte antigen (HLA)
compatibility estimated from outcomes of kidney transplants. In this network, the nodes denote the types of HLLAs present in
the donor and recipient, and the edge weights denote the compatibilities between the donor and recipient HILAs, which are a
significant biological factor affecting post-transplant outcomes. I create a latent space model for this HLA compatibility
network, which provides both a low-dimensional representation of the HLLAs that can be visualized and a reconstruction of
the network that provides more accurate estimates of the HLA compatibilities. Finally, I demonstrate that the latent space
model can be combined with a survival analysis model to obtain more accurate predictions of post-transplant outcomes.
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