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This guide to the contemporary toolbox of methods for data analysis will
serve graduate students and researchers across the biological sciences. Modern
computational tools, such as Bootstrap, Monte Carlo and Bayesian methods,
mean that data analysis no longer depends on elaborate assumptions designed
to make analytical approaches tractable. These new ‘computer-intensive’
methods are currently not consistently available in statistical software packages
and often require more detailed instructions. The purpose of this book therefore
is to introduce some of the most common of these methods by providing a
relatively simple description of the techniques. Examples of their application are
provided throughout, using real data taken from a wide range of biological
research. A series of software instructions for the statistical software package
S-PLUS are provided along with problems and solutions for each chapter.
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Preface

Easy access to computers has created a revolution in the analysis of
biological data. Prior to this easy access even “simple” analyses, such as one-way
analysis of variance, were very time-consuming. On the other hand, statistical
theory became increasingly sophisticated and far outstripped the typical
computational means available. The advent of computers, particularly the
personal computer, and statistical software packages, changed this and made
such approaches generally available.

Much of the development of statistical tools has been premised on a set of
assumptions, designed to make the analytical approaches tractable (e.g., the
assumption of normality, which underlies most parametric methods). We have
now entered an era where we can, in many instances, dispense with such
assumptions and use statistical approaches that are rigorous but largely freed
from the straightjacket imposed by the relative simplicity of analytical solution.
Such techniques are generally termed “computer-intensive” methods, because
they generally require extensive numerical approaches, practical only with a
computer. At present, these methods are rather spottily available in statistical
software packages and very frequently require more than simple “point and
click” instructions. The purpose of the present book is to introduce some of the
more common methods of computer-intensive methods by providing a relatively
simple mathematical description of the techniques, examples from biology of
their application, and a series of software instructions for one particular
statistical software package (S-PLUS). I have assumed that the reader has at least
an introductory course in statistics and is familiar with techniques such
as analysis of variance, linear and multiple regression, and the y” test. To relieve
one of the task of typing in the coding provided in an appendix to this book,
I have also made it available on the web at http://www.biology.ucr.edu/people/
faculty/Roff.html.
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