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Abstract

We study construction methods for variance balanced design (VBD) with both
uncorrelated and correlated errors, where block designs are used to investigate
several treatment effects. We begin with a review for the development of VBDs when
the errors in the linear effects model are uncorrelated. There are several construction
methods of VBDs for equal and unequal block sizes. When the errors are correlated,
we introduce graph theory to study construction methods of VBDs. We develop new

methods via graph decomposition. In addition, we construct block designs such that

the covariance matrix of the least squares estimator of treatment effects is completely

symmetric. Various applications are presented for certain specific error covariance

matrices.




