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Introduction:

Linear mixed effects models are the most common statistical tools towards
inference about repeated measurement data and in particular, longitudinal
data in biomedical, agricultural, environmental and also in economics and
social sciences. These models are an extension of simple linear models with
various combinations of fixed and random effects. In these models, regres-
sors are often measured with negligible errors. Hence it is of great interest to
study the estimation for the measurement error models. Also, the presence of
collinearity in such models complicates the problem of parameter estimation.
To conquer the collinearity problem, many alternative biased estimators have
been proposed. A popular technique to overcome the collinearity problem is
to consider parameter estimation in addition to the sample information such
as some exact or stochastic linear restrictions on the unknown parameters.
Our primary aim in this paper is to obtain the weighted ridge estimator of
fixed and random effects in stochastic restricted linear mixed measurement
error models when collinearity is present.

Material and Methods:

The asymptotic properties of the resulting estimates are examined. The nec-
essary and sufficient conditions, for the superiority of the different estimators
based on the mean squared error matrix of estimators are investigated. Fur-
thermore, the selection of the ridge biasing parameter is discussed. A real
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data analysis is provided to illustrate the theoretical results and a simula-
tion study is conducted to characterize the performance of estimators in the
linear mixed measurement

Results and Discussion:

With the increase of the levels of collinearity, measurement error and vari-
ance the estimated mean square error values of the estimators increase in
general. Also, the weighted mixed ridge estimator has a smaller estimated
mean square error value than the other estimators. In addition, we can get
more exact estimators of the parameters when we get more dependent prior
information. Therefore, we conclude that the proposed estimator can per-
form better than the other estimators.

Conclusion:

In this paper, we obtain the ridge estimator, weighted mixed estimator and
weighted mixed ridge estimator for the vector of parameters in linear mixed
measurement error models when additional stochastic linear restrictions on
the parameter vector are assumed to hold. In order to investigate the perfor-
mance of the estimators, mean square error matrix comparisons were done
and the selection of the ridge biasing parameter was given. Both the numer-
ical example results and simulation study indicate that always the restricted
estimator is better than the unrestricted estimator. Also, there exists a ridge
biasing parameter such that the ridge and mixed ridge estimators dominates
the corrected estimator and restricted estimator, respectively in the sense
of having a smaller mean square error value. In addition, results show that
the biasing parameter affects the performance of the ridge estimators. Fur-
thermore, this study confirms the use of stochastic linear restrictions in the
presence of collinearity.

Keywords: Weighted estimator, Weighted ridge estimators, Stochastic re-
stricted, Collinearity.
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