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Abstract
A model with commutative orthogonal block structure (COBS) is a linear mixed model whose variance-covariance matrix is a linear combination of
known pairwise orthogonal projection matrices that add up to the identity
matrix, and commutes with the orthogonal projection matrix on the space
spanned by the mean vector. COBS, as particular class of the models with
orthogonal block structure, arose in order to obtain optimal estimation for
variance components of blocks and contrasts of treatments. Resorting to
their algebraic structure, we study COBS and the operation of models joining. Since joining COBS originates a new COBS, ensuring that the conditions
for the good properties of the estimators are preserved, we explore performing the operation of models joining with iso-stuctured COBS, that is, with
COBS with identical space spanned by their mean vectors and having covariance matrices that are linear combinations of the same pairwise orthogonal
projection matrices.
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