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Applying Multivariate Methods

Preface

Multivariate methods such as Principal Component Analysis, Correspondence Analysis and Discriminant Analysis are
essential tools for researchers in all scientific disciplines and are important in commercial activities such as marketing
and market analysis. Not everyone who needs to use these methods has either the skills or the time to acquire a deep
understanding of the mathematical procedures and theory underlying these methods. What all practitioners do need is
an appreciation of the strengths and weaknesses of the available methods, so that they can confidently explain why they
chose their selected methodology. Further, we all need to appreciate the pitfalls and weaknesses of the methods, so that we
correctly interpret the features within our data. This book is aimed at giving you these skills. It describes, as far as possible
in non-mathematical terms, how all the key techniques are undertaken. The strengths and weaknesses of each method
are discussed, so you can confidently explain why you chose to use a particular approach. Most importantly, this book
presents numerous examples taken from published work. These examples have been carefully chosen to reflect the range
of disciplines that use multivariate techniques. Thus, archaeologists, anthropologists, botanists, geologists, palacontologists
and zoologists and many others will find examples that relate to their subject. This has been done to ensure that the text
is relevant to your needs, and also to help in the learning process. I have found it easier to teach these complex techniques
if the examples are drawn from subjects with which the researcher is familiar.

The writing of this book follows on from the development of CAP, the Community Analysis Package, with Dr Richard
Seaby and other members of Pisces. This program was developed following discussions with undergraduate and post-
graduate students at the University of Oxford who needed a simple, intuitive to use, Windows-based suite of programs
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for multivariate analysis. Subsequently, we developed Ecom to undertake constrained ordination when environmental
variables potentially able to explain the observed pattern have also been collected. Together, these packages have been
under continuous development and improvement for more than 15 years, gradually becoming easier to use and more
versatile in terms of their presentation of the results. Most recently we added the ability to run R packages within the CAP
and Ecom environment. This allowed those who found R difficult and did not have the time to invest in a training course
to have access to R packages. In this revised book I introduce the R packages available to undertake multivariate analyses
and presented working R code. This code is generally a simple working version that the reader can modify and enhance as
they become proficient in R. While this book should prove useful irrespective of the software that will be used to analyse
the data, care has been taken to produce information boxes separate from the main run of the text that explain how to
produce the output displayed using CAP and Ecom. Instructions on how to use these programs were written by Richard
Seaby, who was the developer responsible for the design of the Windows user interface and the graphics.

Finally, the best way to learn is by experimenting with data. This book is supported by a website' from which you can
download for yourself all of the data sets used to undertake the analyses. If you are using CAP and Ecom, you will be able
to produce all of the graphs printed in the book as they were generated using these programs.

Peter Henderson
Director, Pisces Conservation Ltd

Senior Research Associate, University of Oxford.

1 www.pisces-conservation.com/phmm-data.html
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