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Abstract

Repeated measurements model is one of the most models widely used in
the field of experimental design especially in agricultural researches,
biomedical and epidemiology that is involved in this field.

This thesis 1s devoted to the study of one -way multivariate repeated
measurements model. Three aspects of work are considered.

The first aspect. We consider the multivariate repeated measurements
analysis of covariance ( MRM ANCOVA ) model for complete data.
The terminology we use for the various MRM designs in this aspect is a
one- way MRM ANCOVA which refers to the situation with only one
between-units factor (Group with q levels) incorporating one random
effect, one within-units factor (Time with p levels) and two covariates (
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For this model the covariates are time-independent, that is measured
only once . For such model, the observations are transformed by an
orthogonal matrix. The ANCOVA which is based on the first set of
transformed observations, provides the ANCOVA for the between-units
effects, while the ANCOV A which 1s based on the set of transformed
observations QUOTE ¥ix s ¥k ='s  for each QUOTE k = 2.,
k=2,-.p provides the ANCOVA for the within-units effects.

The problems of testing hypotheses of the multivariate repeated
measurements analysis of covariance (MRM ANCOVA) model for
complete data are studied in this aspect. The test statistics of various
hypotheses on between-units factor, within-units factor and the
interaction between them are given by using one test statistic namely the
multivariate Wilks test.

The second aspect. We study the sphericity test for one- way MRM
ANCOVA model. Also we obtain the likelihood ratio criterion and the

th \ . g : A\
A" moment of this criterion. The asymptotic expansion and limiting
distribution of the test statistics are obtained as well.

The third aspect. We apply the one — way MRM ANOV A model for
the experiment data carry out to study the assessment of water quality of
the northern part of shatt AL-Arab river and determine its suitability for
aquatic environment, drinking and irrigation. The data of the experiment
was taken from the Biology department ,College of sciences, University
of Basrah.
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