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INTRODUCTION

The variability among data may have quite complex structure and the splitting
of variation into its individual components is important in many areas of applications.
In particular, the study of variation through a class of linear models known as
random and mixed models is a central topic in statistics with wide ramifications in
both theory and applications. Sometimes these models are called components of
variance models since the interest in the model lies in investigating the variances of
the effects of factor levels which are assumed to be randomly selected from a large
population of levels. These variances are also known as variance components since
the total variance can be expressed as the sum of these variances and the error
variance. Knowledge of the variance components, i.e., the information on the
relative importance and magnitude of the sources of variability in the data is of
critical importance in many problems since the isolation of the total variance into
the individual components of variance would result in the physical elimination of
the sources of variability in question.
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Components of variance models can be traced back at least to the work of
astronomer Airy (1861) and are still of considerable interest, particularly, in
subjects such as quantitative genetics, industrial experiments, psychometrics,
educational testing, economics and precision of measurements, among others.
Moreover, during the recent years there has been a renewed surge of interest in the
use of variance components in applied areas such as biometrical genetics, animal
and plant breeding, statistical process control and quality improvement. Variance
components were first employed by Fisher (1918) in connection with genetic
research on Mendelian laws of inheritance and Darwinian hypothesis on natural
selection. Early developments in statistical models and methods took place in the
context of applications in agricultural experiments and textile and wool industries
and were pioneered by W.G. Cochran, H. E. Daniels, L. H. C. Tippett, and F. Yates,
among others. Some of the earlier research workers who have presented a formal
treatment of variance components models include Tippet (1931), Neyman et al.
(1935), Yates and Zacopanay (1935), Cochran (1937, 1939), Yates and Cochran
(1938), Daniels (1939), Jackson (1939), Yates (1940), Winsor and Clarke (1940),
Crump (1946) and Eisenhart (1947).

Although the analysis of variance (ANOVA) was introduced by R. A. Fisher
during 1920’s most of work during the 1930’s, 1940’s, and 1950’s was directed to
the fixed effects model which is by far the most developed. The components of
variance model during this period received less attention primarily due to lack of
analytical amenability in developing exact and optimal procedures in the area of
interval estimation and hypothesis testing. During the 1960’s and 1970’s point
estimation of variance components received a great deal of attention and a number
of new procedures were developed. Since then the growth of the literature in this
area of statistics has steadily been on the rise as is evidenced by a vast number of
articles, papers and books that have appeared in scientific literature during recent
decades. It has drawn the attention of many leading researchers in both theoretical
and applied areas of statistics.

Most of the early developments during 1940’s and 1950’s were primarily
concerned with point estimation of variance components for balanced data assuming
as if the model was a fixed effects model. During this period little progress was made
in the area of interval estimation and hypothesis testing except for some results on
linear combinations of variance components. Starting late 1970’s some attention
was directed to this topic, but was largely confined to results on confidence intervals
on functions of variance components for balanced data. However, in recent years,
the emphasis has shifted to interval estimation and hypothesis testing, particularly
for unbalanced data, and during the last couple of decades a great number of results
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on confidence intervals and tests of hypotheses have been reported in the literature.
Moreover, earlier methods of point estimation were based largely on adaptations of
ANOVA methodology; but recent years, driven primarily by advances in
computational technology, have witnessed the revival of the old and familiar
method of maximum likelihood (ML) and its variant form, the so-called restricted
maximum likelihood (REML).

Although much of the research activity in this field centered around the
analysis of variance (ANOVA) models with standard assumptions of normality and
homoscedasctiy, the newer developments in point estimation for nonnormal data,
based on the principles of minimum norm and minimum variance quadratic
unbiased estimation (MINQUE & MIVQUE) offered fresh and innovative
approaches to variance component estimation and established their link to the ML
and REML estimation. The MINQUE and MIVQUE and their variants, such as,
minimum norm quadratic estimation (MINQE) and minimum mean square error
estimation (MIMSQE), etc., also contributed to the emergence of new approaches
to the nonnegative estimation of variance components and have generated a lot of
theoretical interest and research activity in the field, resulting in extensive publications
of books and papers on the subject.

The advances in broadly applicable computing procedures, such as EM
algorithm, and abundance of cheap, reliable, and user-friendly software have had
tremendous impact on many useful applications of even highly complex and
analytically intractable results. In addition, the researchers have diverged their
attention to a number of closely related themes and there has been an enormous
surge of literature in areas such as linear models for discrete and categorical data,
hierarchical or multilevel modeling, diallel cross experiments, prediction of random
effects, Bayesian methodology, Gibbs sampling, generalized linear mixed models,
random coefficient models, meta analysis, and nonlinear mixed models, among
others. Although the literature on variance components is quite extensive, the
number of publications devoted to design aspects has been somewhat limited.
However, recent developments in the area of methods of estimation and nonlinear
random and mixed modeling are closely related to the choice of designs and
consequently have drawn the attention of a number of research workers in the field.

The status of variance components till 1950 was documented in a survey paper
by Crump (1951) and chapter-length coverage in a book by Anderson and Bancroft
(1952) and subsequently by Sheffé (1959, chapters 7 and 8); and later was updated
in a comprehensive review by Searle (1971). For a historical account of the subject,
see Sheffé (1956) and Anderson (1978, 1979). Most of the recent work on the
application, design, methodology and theory associated with variance components
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has been summarized in reviews and survey papers by Anderson (1975, 1981),
Kleffé (1977), Khuri and Sahai (1985), Henderson (1986), Burdick and Graybill
(1988), Hultquist (1988), Singhal, Tiwari and Sahai (1988), Hocking (1989), Searle
(1995), Cox (1998), Robinson (1998), Solomon (1998), Samaranyake and Patel
(1999), Khuri (2000), Lee (2000); and texts and monographs by Malley (1986), Rao
and Kleffé (1988), Burdick and Graybill (1992), Searle, Casella, and McCulloch
(1992), P. S. R. S. Rao (1997), Khuri, Mathew and Sinha (1998), Cox and Solomon
(2002), and Sahai and Ojeda (2004).

The present bibliography is an attempt to provide a comprehensive listing of
available literature on variance components and other related areas covering the
period (1984-2002). It is intended to expand and update two earlier works by Sahai
(1979) and Sahai, Khuri and Kapadia (1985). Sahai (1979) covering the literature
till 1978 provided approximately 2000 entries. Sahai, Khuri and Kapadia (1985)
assembled nearly 700 citations on variance components and other related topics,
covering the literature between 1978-1983. In the present bibliography, covering
the period 1984-2002, more than 2500 entries are provided. A partial coverage of
the year 2003 contains nearly 50 entries. Some of the articles may not be specifically
concerned with the variance components, but are related in some manner to the
general topic. The references have not been classified into certain broad subject
categories for two reasons. Firstly, because of the nonaccessibility of a great
number of references, and secondly, more often than not the references fall into
several overlapping categories and involve subjective judgments. Thus the user of
the bibliography cannot and should not rely on the author’s classification scheme,
but rather would be well advised to explore a broad range of references, when
interested in locating publications on certain special topics of interest.

Preparation of a bibliography is somewhat arduous and never complete since
quite a few articles remain unpublished and some are published in obscure journals
not readily accessible. In the present work an attempt has been made to compile all
the papers appearing in “standard” statistical journals and relevant references cited
therein.

METHODS

The coverage of journals varied greatly from one journal to the other. Among
statistical journals the coverage is fairly complete for those journals which are
regularly scanned in their entirety by the Current Index to Statistics (CIS), Science
Citation Index (SCI), MathSciNet (Mathematical Reviews on the Web), MathSci+
and Statistical Theory and Methods Abstracts (STMA). The relevant items from
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these publications were located using the keywords such as variance components,
random linear models, mixed linear models, random effects, mixed effects, and
other related terms. The articles on variance components relating to the genetic
population parameters, genetic components of variance, precision of measurements,
random coefficient models, including random models in meta-analysis are also
included. Moreover, in addition to covering classical analysis of variance and
regression models, relevant works on binary, discrete, categorical, log-linear,
generalized linear and hierarchical (multilevel) models are also given. In the
compilation of this bibliography, we have also made extensive use of the Cumula-
tive Index to Linear Models by Cook (1990) and a previously published bibliography
by Singhal, Tiwari and Sahai (1988) on the robustness studies to non-normality in
variance component models.

Among nonstatistical journals, the coverage is relatively complete for those
journals being regularly scanned by the CIS, SCI and STMA. This coverage is
highly selective in nature and only those entries dealing with the applications of
variance component models have been included. For journals not regularly scanned
by CIS, SCI and STMA, the coverage has been fairly inconsistent and unsystematic
and only those items which came to our attention by random browsing of selected
issues of a wide variety of journals, have been included. A number of references that
properly belonged to two earlier bibliographies, but came to our attention now, have
been included in the form of an appendix (Appendix I). A partial coverage of the
year 2003 has been given (Appendix II). A list of books devoted entirely to certain
aspects of variance components is provided (Appendix III). Furthermore, references
to some selected reviews to the books are also included in the same appendix.

Although the authors have striven to make the coverage of recent literature on
variance components as complete as possible, it is but natural that some relevant
entries have been unintentionally left out. We would welcome suggestions of any
pertinent items for their possible inclusion in any future work.

DESCRIPTION OF ENTRIES

The bibliography contains references which came to print during the period
1984-2002. The format of the entry citations is the same as used in the earlier
bibliographies. They are presented in the following form: Author’s last name(s),
year of publication, title of the article, name of the journal, volume number, and
page numbers. Multiple-authored items are listed under the first named author only.
For each author, the items of which he/she is the sole author are listed according to
the year. A similar ordering is followed by the multiple-authored items. Only page
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numbers are mentioned for the articles appearing in yearbooks, reports and
proceedings, as they generally do not have volume numbers for continuity. The
language of the articles, if known to be other than English, is also indicated. In order
to save space, the conventional abbreviations for the journals, periodicals, proceedings
and other publications cited in the bibliography, similar to the ones employed by the
Current Index to Statistics, have been introduced. A list of the abbreviations and
complete names of the publications is given in an appendix (Appendix IV) at the
end of the bibliography.
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