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Abstract
For the mixed linear model, there is a collection of results giving
conditions under which fixed parameter estimates, and/or random parameter predictors remain unchanged. Some of these results were initially developed for models with only fixed parameters, others include
situations where at least some parameters are random. These equivalence results cover a range of situations - the covariance structure of
error processes, design matrices, and even data may be altered. Covariance structure changes have a broad range, from conditions under
which ordinary least squares estimates (OLSE) are best linear unbiased
estimates (BLUE) ([9], [2]), to conditions for two sets of BLUEs and/or
two sets of BLUPs to be equivalent ([10, 11], [1], [6, 7]). Changes in
design structure link to adding or deleting regressors or parameters
([5]). Data changes are related to data cloning techniques ([3]), and to
adding new observations ([8], [4]). These types of model modification
will be discussed and various possible applications will be outlined.

References
[1] Baksalary, J.K. and T. Mathew T. (1990). Rank invariance criterion and
its application to the unified theory of least squares. Linear Algebra Appl.
127, 393–401.
[2] Baksalary, J.K., S. Puntanen, and G.P.H. Styan (1990). On T. W. Anderson’s contributions to solving the problem of when the ordinary leastsquares estimator is best linear unbiased and to characterizing rank additivity of matrices. In G.P.H. Styan (ed.): The Collected Papers of T. W.
Anderson: 1943-1985 (pp. 1579–1591). Wiley, New York.
[3] Haslett, S. and K. Govindaraju (2012). Data cloning: data visualisation,
smoothing, confidentiality, and encryption. J. Statist. Plann. Inference
142(2), 410–422.
[4] Haslett, S. and S. Puntanen (2010a). A note on the equality of BLUPs for
new observations under two linear models. Acta Comment. Univ. Tartu.
Math. 14, 27–33.
1

[5] Haslett, S. and S. Puntanen (2010b). Effect of adding regressors on the
equality of the BLUEs under two linear models. J. Statist. Plann. Inference 140, 104–110.
[6] . Haslett, S. and S. Puntanen (2010c). Equality of the BLUEs and/or
BLUPs under two linear models using stochastic restrictions. Statist. Papers 51, 465–475.
[7] Haslett, S. and S. Puntanen (2011). On the equality of BLUPs under two
linear mixed models. Metrika 74(3), 381–395.
[8] Isotalo, J. and S. Puntanen (2006). Linear prediction sufficiency for new
observations in the general GaussMarkov model. Comm. Statist. Theory
Methods 35, 1011–1023.
[9] Puntanen, S. and G.P.H. Styan (1989). The equality of the ordinary least
squares estimator and the best linear unbiased estimator (with discussion). Amer. Statist. 43, 151–161. [Commented by Oscar Kempthorne on
pp. 161162 and by Shayle R. Searle on pp. 162163, Reply by the authors
on p. 164].
[10] Rao, C.R. (1968). A note on a previous lemma in the theory of least
squares and some further results Sankhya A 30, 245–252.
[11] Rao, C.R. (1973). Representations of best linear unbiased estimators in
the Gauss-Markov model with singular dispersion matrix. J. Multivariate
Anal. 3, 276–292.

2

