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This is a basic textbook on how to handle and interpret statistical data. It is
for anyone who comes up against statistical data in his ordinary work.

IvIany people feel a need to know more about statisticsB They want to know
how to deal with numerical data, how to judge other peopleÕs analyses, and
how to choose between all the techniques that are on offer. This book is for
such people: administrators and business executives, economists and tech-
nologists, social, natural, and biological scientists, and teachers and students
in these areas.

There are already many books on statistics. This one differs in a number
of respects. Firstly, it recognises that one is often faced with undigested tables
of numbers where the author has in effect said ÒI do not understand these
data, perhaps JWU canÓÓThe initial emphasis is therefore on how to reduce
data to meaningful summaries, or how someone else should have done so
in the first place. This is not adequately dealt with in most books.

Secondly, the book brings out the reasons behind statistical procedures.
It emphasises &ZJJ things are done, rather than merely giving techniques to
be followed in a cookbook manner. Thirdly, although the book is primarily
a basic text, it also evaluates more advanced techniques, sometimes with
rather critical conclusions. These techniques are mostly employed by
statistical specialists, but the general reader needs to learn something about
the broad principles, so as to be able to use both the results and the specialists.

Next, many conventionally taughY<tatistical concepts such as frequency-
distributions, probability, sampling, and tests of significance are described
and evaluated in the latter parts of the book, because they are relevant only
in certain limited situations. Finally, the book recognises that results are only
useful to the extent to which they generalise. Empirical generalisation is
therefore the key concept.

The book concentrates on teaching the reader to be numerate, to see
patterns and relationships that exist in numerical data and to reduce these
to summaries that can readily be interpreted, used, and communicated. The
need is to let the data speak.



. . .
Vlll Preface

Being numerate does not mean being mathematical. The use of mathema-
tics in this book is minimal. The reader only has to be reasonably comfortable
with an equation like JJ = 2~ + 5, and occasionally with some simple
algebra and a logarithm or a square root. The real role of mathematics is in
the later stages of analysis, to help in integrating many different results.
There is a natural progression from seeing the simpler pattern in oneÕs
to developing more general models and theories, and this is touched
various parts of the book,

To reduce the data to summary results one must see the form that the
data take. The book has therefore been built around numericalexam
Some have been taken from work with which I have been personally involved
and deal with ordinary, humdrum problems, not unlike those which the
reader could also face.

Data Reduction takes a radical look at statistical methods and problems.
It aims to make explicit what is best in everyday practice amongst statisti-
cians and scientists. The basic principle throughout is that data analysis
must produce results which are usable in subsequent work. Nothing could
be easier in analysing new data than to see whether the new results agree
with the old ones (e.g. doe.s-y = 2~ + 5 hold again?). Such use of prior
results also leads to empirical generalisations : findings which are known to
hold under a wide range of different conditions of observation. That is how
scientific knowledge and understanding are usually generated.

The book is in five parts Parts I and II deal with ways of seeing and
communicating systematic patterns in different sets of data, primarily in
terms of a single variable in Part I and relationships between variables
in Part II.

Part III discusses the conventional statistical procedures used for describ-
ing irregular variability within a single set of readings and gives a critical
evaluation of correlation and regression methods Stochastic models are
also introduced in this part.

Part IV deals with sampling and statistical inference from sample data.
(Statistical teachers wishing to use the book along conventional lines may
be more comfortable starting with some of the chapters in Parts III and IV.)

Part V compares the observational and experimental approaches to data
collection and discusses the link between the description and explanation of
observable phenomena.

Each chapter ends with exercise questions and their discussion. These fill
in or elaborate various points which are either too elementary for some
readers or too advanced for others and would clutter up the main text
(especially at a first reading).



Preface ix

Tables, Graphs and Teaching Aids

Almost all the tables in this book have been produced on a typewriter
(by Mrs_ Myra Davies of Typlan Ltd.) before being reduced by one-third.
They therefore take a form which can readily be produced in any report,
without using a printerÕs different type-faces. (Two luxuries are proportional
spacing, which makes the headings look more attractive but is in fact
complicated to use for tables, and a simple attachment for producing bold
lettering by repeated overtyping.) Mr. Robin Hipps drew the figures.

Teachers wishing copies of the original tables or figures to make trans-
pareticies or slides should write to Aske Publications at 4 Woodsyre, London
SE24 6SS. The originals are about twice as large as the tables and figures in
the text (50% karger linearly).
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