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Preface to the first edition

A knowledge of statistics is essential for effective decision making in
business. It is not necessary, however, for managers to have the same depth
of technical knowledge as the professional statistician. What is needed for
practical purposes is a broad understanding of the underlying principles of
statistical analysis, an appreciation of the situations in which statistical
analyses may be helpful, an ability to communicate with professional
statisticians and an ability to interpret statistical findings.

The aim of this book, therefore, is two-fold. Firstly, it is intended to
bridge the communicdtion gap that often arises between professional
managers and professfonal statisticians. Consequently, we present the
essence of statistics with the emphasis on practical applications in the
context of business. Theoretical issues are not considered here and technical
jargon is kept to a minimum. Secondly, our aim is to develop the confidence
and competence of managers in the use of basic statistical techniques.

In recent years, the use of computers and statistical software packages in
business has mushroomed. This development has considerably widened
the application of statistical techniques, facilitating the analysis and solution
of complex problems, and made the subject more accessible to managers
and other users. In this book, we incliide some illustrations of the use of one
of the more popular general purpose statistical packages — MINITAB - in
problem solving and graphical presentation of business-related data. At the
same time, there is an inherent danger that the untutored non-specialist
may approach the subject matter rather slavishly, without a clear under-
standing of the mechanics of the ‘statistical black box’, oblivious of the
pitfalls in using and misusing statistical techniques. The development of
this understanding has been at the forefront of our minds in writing this
book.

To help managers uriravel the complexities of statistics, we steer a course
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I PREFACE PO THE FIRST EDITION

in this book between what may be described as a simple “primer’ on
statistics, which glosses over technical details, and the ‘heavy’ approach of
an advanced specialist textbook. In order to convey, therefore, the essence
of statistical judgement we focus our attention on the central concepts of
most relevance in business management.

The book is designed to meet the needs of a wide general audience. It will
be particularly attractive to managers working towards professional
management qualifications such as the Master of Business Administration
(MBA) and the Diploma in Management Studies (DMS) as well as for
managers attending the large range of continuing education and profes-
sional development courses of varying design and duration. We have also
had in mind the needs of others preparing for a range of other professional
qualifications, espedially those in the business and commerdal fields of
accounting, marketing, banking, financial services, etc. Finally, the book
may also usefully serve as a foundation text for students who require an
overview of the essential elements of statistics as part of any of a wide range
of courses in colleges of further 2rd higher education, polytechnics and
universities.

Itis a pleasure at this stage to acknowledge the help and support received
from others. We are particularly indebted to Ruth Fleming for the many
hours she spent in meticulously scrutinizing the manuscript and making
many suggestions for improvement. We are also indebted to Su Spencer for
typing several drafts of the manuscript with her customary speed, accuracy
and good humour. As always, any remaining errors are the sole
responsibility of the authors. A special word of thanks is due to our friends
M. and Mme Ferriére for their kindness during the writing of the book
while we were in ‘solitary confinement’ in Rue de la Prison, Vieil Hesdin,
France. _

Not unusually, the authors’ families have borne the brunt of authorship
as much as the authors themselves, and we are deeply grateful for their
support and understanding, and indeed for their forgiveness for many
hours and days of absence.

MicHAEL C. FLEMING
Loughborough

JoserH G. NELLIS
Cranfield

1991



Preface to the second edition

For this second edition we have introduced a number of changes throughout
the text to improve the overall style and usefulness of the book. In particular
we have incorporated a new chapter on multiple regression and correlation
analysis. We feel that this is an important addition given the widespread use
of this technique in business and many other fields and the ready availability
nowadays of personal computers and user-friendly software packages. We
have also included at the end of each chapter a set of key learning points in
order to condense the material into a convenient ready-reference guide.
These will also naturally serve as useful revision guides. On this occasion we
are indebted to Chris Williams for preparing the revised material.

MichagL C. FLEMING
Loughborough

JosepPH G. NELLIS
Cranfield

1995
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1

The essence of statistics for
business

The use of statistics

The word statistics has two meanings. At the simplest level, it refers to
numerical data such as weekly production figures, employment totals,
average earnings, profitability, etc. Such statistics merely provide descrip-
tive information. The word is also used to refer to techniques and procedures
for collecting, describing, analyzing and interpreting numerical data. In this
sense, statistics may be referred to as a science.

The application of statistics is evident in almost all areas of everyday life.
At the individual level, decisions are made, albeit in a rough and ready
fashion, by using whatever numerical information is available. These may
concern expectations about the future based on what has happened in the
past, involving matters such as house buying and selling, living standards,
life expectancy, etc. At government level, the science of statistics is applied
in virtually every department and laboratory for purposes of analysis and
forecasting as well as in the collection and presentation of economic,
financial, social and demographic data. Similarly, academics and research
workers use statistical techniques in their enquiries, again across many
fields of interest, including the economic, social and physical sciences as
well as in ‘non-quantitative’ subjects in which statistics have been used, for
example, to judge the authorship of anonymous works. '

In business, the science of statistics has a great number of applications.
Decision making by managers requires them to summarize and analyze the
various data available to them. This requires the application of a range of
statistical techniques. Examples of the areas in business where these
techniques are to be most frequently encountered are:

oty O -t £
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THE ESSENCE OF STATISTICS FOR BUSINFESS

Financial analysis
Managerial accounts and shareholder reports require a statistical analysis
of business performance based on costs and revenues.

Product planning

Forward planning in product development requires the statistical
analyses of economic and business trends, detailed sales budgeting,
inventory control systems, etc.

Forecasting
In conjunction with product planning, this involves the forecasting
of sales, determination of employment requirements, productivity
trends, etc.

Market research
T'his involves the collection and analysis of information about consumer
preferences and trends.

Process and quality controls
Statistical analysis aids the maintenance of standards and the enhance-
ment of productivity.

Employee records

Business monitoring, particularly in larger companies, is also likely to
involve the use of statistical procedures to analyze such matters as
turnover of staff, absenteeism, staff appraisal, etc.

Basic terms and concepts

In this book in the Essence series, we do not intend to use technical jargon

for its own sake but, as with any other specialist subject, certain terms are
commonly used in statistics for the sake of precision and clarity. We describe

the main ones here.

O Descriptive statistics

Tabular, graphical and numerical methods used to summarize data sets.
These can be used for data sets which relate to entire populations or
samples (see below).

O Inferential statistics

Techniques employed in making estimates and drawing conclusions
about the characteristics of a statistical ‘population’ using results from
a sample data set.
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O Population
The set of all items (such as products, individuals, customers, firms,
employees, prices, etc.) which are of interest in a particular study (also
sometimes referred to as a universe). Normally information is collected
from a sample set drawn from the population.

O Sample
A portion of the population, selected so as to represent the whole
population.

O Census
The collection of information about every member of a statistical
population.

0 Parameter
A numerical value, such as an average, used as a summary measure for
an entire population.

O Statistic
A numerical value, such as an average, used as a summary measure for
a sample (e.g. the sample average).

O Variable
A characteristic or phenomenon which takes on different values for
different members of the population or sample data sets (e.g. weight,
monthly sales, sex of employee, wages, etc.).

O Discrete variable
A numerical variable whose values can vary only in steps, often
associated with counts (e.g. number of employees, products, firms,
etc.).

O Continuous variable
A numerical variable which, in ¢ontrast to a discrete variable, is
measured on a continuous scale and, hence, is not restricted to specific,
discrete values (e.g. weights, ages, heights, etc., of objects or people).

Statistics for managers

Just as firms employ specialized staff to carry out certain specialized
functions (e.g. accountants, lawyers, corporate treasurers, etc.), so too
many large firms today will employ professnonal statisticians. The task of
these statisticians is to assist management in performing its wide range of
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functions. The aim of this book, however, is not to serve the needs of
professional statisticians. Instead the book is specifically designed to serve
the needs of general managers. It is important for general managers to
understand the relevance of statistical methods, to be able to interpret
statistical results and, where necessary, to be able to communicate with
professional statisticians. Hence we present in this book only the ‘essence’
of statistics for managers, concentrating on their use and interpretation in
business situations. Unnecessary theoretical proofs and derivations of
statistical formulae are avoided, although selected references for further
reading which may be found helpful are attached at the end.

Schematic overview of the book

The study of statistics covers a wide range of techniques for describing and
analyzing sets of data. In this book we cover the fundamental topics of
relevance to business managers. These range from simple graphical
presentations of data to a range of tests of statistical significance. A
schematic overview of the whole book, showing its structure and the
interrelationships between the various topics, is presented in Figure 1.1.
It will be seen that, starting with a set of data, the book subdivides into two
main branches:

O Descriptive techniques.
O Analytical techniques.

Descriptive technigues

These involve tabular and graphical presentations of data, methods for
describing sets of data by single summary measures (of central location and
variability), and the derivation of index numbers.

Analytical techniques

These represent the core of statistical theory. There are a large number of
techniques but, as indicated above, we confine our attention to those of
central importance, indicated in Figure 1.1.

The concepts of probability and probability distributions lie at the heart
of statistical analysis and, in particular, statistical inference and decision
making. The study of probability involves assessing, in the context of
uncertainty, the likelihood that something will occur by chance, e.g. that
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