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Preface

This is a basictextbookon how to handleandinterpretstatisticaldata.lt is
for anyonewho comesup againststatisticaldatain his ordinarywork.
Many peoplefeel a needto know moreaboustatistics. They wantto know
how to dealwith numericaldata,how to judgeotherpeopleBanalysesand
how to choosebetweerall thetechniqueghatareon offer. This bookis for
such people: administrators and business executives, economists and tech-
nologists, social, natural, and biological scientists, and teachers and students
in these areas.
Therearealreadymanybookson statistics.This onediffers in anumber
of respectsFirstly, it recogniseshatoneis oftenfacedwith undigestedables
of numberswherethe authorhasin effectsaid Oldo not understandhese
data,perhapsyou can”. Theinitial emphasiss thereforeon how to reduce
datato meaningfulsummariespr how someoneelseshouldhavedoneso
in thefirst place.Thisis notadequatelydealtwith in mostbooks.
Secondly the book bringsout thereasondehindstatisticalprocedures.
It emphasisewhy things are done, rather than merely giving techniques to
be followed in a cookbookmanner Thirdly, althoughthe bookis primarily
a basictext, it alsoevaluatesnore advancedechniguessometimeswith
rather critical conclusions.Thesetechniquesare mostly employed by
statisticalspecialistsbut the generareademeedso learnsomethingabout
the broadprinciples,soasto be ableto useboththeresultsandthe specialists.
Next, many conventionaltaught statistical concepts such #requency-
distributions, probability, sampling, and tests of significance are described
and evaluated in therter partsof the book, becauseheyarerelevantonly
in certainlimited situationsFinally, thebookrecogniseshatresultsareonly
useful to the extentto which they generalise. Empirical generalisation iS
therefore the key concept.
The book concentrate®n teachingthe readerto be numerateto see
patternsandrelationshipghat existin numericaldataandto reducethese
to summarieghat canreadily beinterpretedused,andcommunicated’e
need is to let the data speak.



viil Preface

Beingnumerateloesnot meanbeingmathematicalTheuseof mathema-
tics in this book is minimal. The reader only has to be reasonably comfortable
with an equationlike y=2x+5, and occasionally with some simple
algebraandalogarithmor a squareroot. The realrole of mathematicgs in
thelater stagesof analysis,to helpin integratingmany different results.
There is a natural progression from seeing the simpler pattern indateOs
to developingmoregeneraimodelsandtheories andthis is touchedon in
variouspartsof the book,

To reducethe datato summaryresultsone mustseethe form that the
datatake. The book hasthereforebeenbuilt aroundnumericalexanples.
Some have been taken from work with which | have been personally involved
and deal with ordinary, humdrumproblems,not unlike thosewhich the
reader could also face.

Data Reductiontakesa radicallook at statisticalmethodsandproblems.

It aimsto makeexplicit whatis bestin everydaypracticeamongsstatisti-
ciansand scientists.The basic principle throughoutis that dataanalysis
mustproduceresultswhich areusablein subsequenork. Nothing could
be easierin analysingnew datathanto seewhetherthe new resultsagree
with the old ones(e.g.does.y=2x + 5 hold again?).Such use of prior
resultsalsoleadsto empiricalgeneralisationsfindings which areknownto
hold underawide rangeof differentconditionsof observationThatis how
scientific knowledge and understanding are usually generated.

The Structure of the Book

The book is in five partsPartsl and |l dealwith ways of seeingand
communicatingsystematicpatternsin different setsof data,primarily in
terms of a single variablein Part| and relationshipsbetween variables
in Part II.

Partlll discusseshe conventionaktatisticalproceduresisedfor describ-
ing irregularvariability within a singlesetof readingsandgivesa critical
evaluationof correlationand regressiomrmethodsStochasticmodelsare
also introduced in this part.

PartlV dealswith samplingandstatisticalinferencefrom sampledata.
(Statisticalteachersvishingto usethe book alongconventionalines may
be morecomfortablestartingwith someof the chaptersn Partslll andIV.)

PartV compareghe observationahndexperimentahpproacheso data
collection and discusses the link between the description and explanation ¢
observable phenomena.

Eachchapterendswith exercisequestionsandtheir discussionThesfill
in or elaboratevarious points which are eithertoo elementaryfor some
readersor too advancedfor othersand 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 printerOdifferent type-faces.(Two luxuries are proportional
spacing, which makes the headings look more attractive but is in fact
complicatedto use for tables, and a simple attachmentfor producing bold
lettering by repeatedovertyping.) Mr. Robin Hipps drew the figures.

Teacherswishing copies of the original tables or figures to make trans-
parencies or slidesshouldwrite to Aske Publicationsat 4 Woodsyre,London
SE246S8S. The originals are abouttwice as large as the tablesand figures in
the text (507 larger linearly).
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