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One approach to summarizing relational and other matrix-valued data is with low-
rank matrix approximations. For example, the variation among the entries of a
symmetric n x n data matrix Y is often expressed with the eigenvalue decomposition
model Y ~ UAUT + E, where U is an n x k orthonormal matrix and A is a diagonal
matrix. In this work we consider pooling information across multiple such data
matrices YV ... Y® for situations in which the common cells across matrices
{yi(}j), e ,yg})} represent repeated or multivariate measurements under a common
set of conditions {i,7}. This is accomplished by estimating the parameters in a
model for the variability among the orthonormal eigenvector matrices U™, ... U®
of the p data matrices. The model is based on a variation of the matrix Langevin
distribution, for which estimation is accomplished primarily with Gibbs sampling.
The methodology is applied to the analysis of multivariate relational data where

{yi(}j), e ,yfﬁ-)} represent multiple dyadic relations between nodes ¢ and j.



