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PREFACE

Experiments are performedlby people in nearly all aspects of life. The
basic reason for running an experiment is to find out something that is not
known. By their very nature, experiments are designed to draw inferences

‘about an entire population based on few observations.. , ]

If experiments were perfectly repeatable and the important facto|rs
were perfectly separable, it would be easy to analyze and interpret the
results. However, experiments are often run so that the effect of one factlor
may unknowingly be confounded with the effect of a factor not considered
in the experiment. Even with the best of the experimental control, results
vary from trial to trial. These reasons, and many others, add to the

difficulty in analyzing the data derived from an experiment.

The role of statistics in experimental design is to separate the observlled
differences into those caused by various factors and those due to randolm
fluctuation. The classical method used to separate these differencesiis

analysis of variance, or ANOVA. In general, the method consists iof

looking at the total variation in the data, breaking it into its variol'us
components, and running statistical tests in an attempt to find out which

components influence the experiment. |

The analysis of balanced data, data with equal numbers of observario:ns
in the subclasses, is fairly straightforward since the ANOVA decomposition
of the total sum of squares is unique and the different sums of squares| in
such decomposition provide tests for various hypotheses of interest, even in

: !
some cases we can’t perform exact tests for some effects. In contrast] to

balanced data, the analysis of unbalanced data, data with unequal numblers

-i-



The Thesis consists of five chapters. In the introductory Chapter, I we

' recall most of the definitions and preliminaries to be used throughout this

- Thesis. Moreover, we introduce some propositions and results conc

fundamental concepts of this work.

E'mi|ng

The aim of Chapter II covers exact tests for the unbalanced one-way,

random two-way with interaction, mixed two-way models. Also, rendlom

two-stage nested model and the general random nested models

covered.

Chapter 111 presents the Error Contrasts Technique. Its properti

its uses for constructing exact tests will be introduced.

Were

The purpose of Chapter IV is to introduce exact tests for some randlom

and mixed balanced models using the proposed technique. We derived also

an exact test for the main effects in the three-way random model,

can't be made using ANOVA procedure.

Chapter V deals with the case of unbalanced random and

wkllich

mixed

models. An exact test for testing the hypothesis in Khuri’s (1990) moldel,

which he failed to find an exact test for it, will be made using the

Contrasts Technigue. |

The last chapter followed by references. Both Chapters II

comprised a section of some useful remarks.

- dii -
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