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In many practical applications, for example in psychometric and medical research, the as-
sumption about interchangeability of levels of factors may be both reasonable and convenient
(Viana, 1994; Olkin and Viana, 2000; etc.). Votaw (1948) considered medical problems where
a symmetric normal distribution, which is a normal distribution with a certain covariance
structure, was applied. He discussed so called complete and compound symmetry.

The goal of the present study is to perform a comprehensive study of covariance structures
which are invariant with respect to marginal permutations. We prove that the presence of
symmetry in data implies a specific structure for the covariance matrices. When a structure
exists, the incorporation of this covariance structure in the analysis will lead to more efficient
inference. The obtained results are used in the study of knee osteoarthritis (KOA).



