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PREFACE

Many managers, whether in manufacturing or processing industries, in service
organisations, government, education, or health, think that statistics is not rele-
vant to their jobs. Perhaps this is because they view statistics as a collection of
complicated techniques for which they see little application,

However, all business activities are subject to variability, and hence uncertainty,
and managers have to make decisions in this environment. Managers need to
understand the nature of variability. Otherwise they end up making wrong or
inappropriate decisions that can be very costly to their organisations, As well as
understanding variability, managers should understand that good decision making
involves the use of meaningful information. Without good information, or data,
managers have to resort to gut feelings or hunches, neither of which can be relied
on. Statistics tells us how to deal with variability and how to collect and use data
so that we can make informed decisions. All managers need to be able to think
statistically and to appreciate basic statistical ideas.

The aim of the book is to introduce you to this way of thinking and to some
of these ideas. Statistical thinking should be an integral and important part of
any manager’s knowledge. H. G. Wells" said that statistical thinking would one
day be as necessary for efficient citizenship as the ability to read and write. It
should not be regarded as some separate activity done rarely or left to others
to do. Most managers would accept that they need a variety of different skills
to inform and enhance their decision making. For example, being able to
correctly assess the financial implications of a certain decision and being able
to see how it might affect staff and colleagues are undeniably important. But
these are, in a sense, secondary issues. If you have failed to find the right course of
action in the first place by not being able to fully appreciate the significance
of the available data, then knowing what this action will cost to implement is
of little consequence.

" Mankind in the Making, Chapman and Hall: London, 1914, p. 204. This is not exactly what
Wells wrote, but it is commonly paraphrased in this form.
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xii Preface

Unlike many books concerned with statistics for business or managers, this
book does not emphasise mathematics or computation. Statisticians use math-
ematics extensively in their work, and the computer has become an indispens-
able tool for the analysis of data. However, our purpose is not to set out the
mathematical basis of statistics or to give a series of statistical techniques that
require considerable computation. Statistical ideas can be understood with the
minimum of arithmetical work, and this is what we aim to do in the book. This
does not necessarily make the book simple or basic. Recognising how statistics
and statistical thinking fit into the overall business picture is important, and it
requires careful thought and understanding. For example, being able to calculate
a standard deviation or the equation of a line of best fit is not an end in itself.
It is just a tool for describing data and is the beginning of a process of under-
standing and diagnosis, leading to effective decision making.

A thorough statistical analysis can involve complex ideas and extensive
computation, for which specialised knowledge and computer programmes are
indispensable. At times, therefore, additional assistance from a qualified statis-
tician will be needed, but this need has to be recognised. Knowing what you
can confidently do for yourself and where expert advice is needed are key
characteristics of effective management.

It will be necessary to draw graphs, construct tables, and do some calcula-
tions. However, all these things can be done quite easily on the computer. In
the book we make extensive use of the spreadsheet package Microsoft Excel.
Spreadsheets are now standard on all computers and are, therefore, readily
accessible. They are also widely used in business, and not just for statistical
work. If you have not used a spreadsheet package before or are new to Excel,
you may find the introduction given on the CD-ROM a useful starting point. In
the book you will be shown how to use Excel for analysing and plotting data.
It will be well worthwhile working though the examples and exercises involving
Excel on a computer. Excel is easy to use; the more familiar you become with
it, the easier it will be to work though those sections involving its use.,

A few of the graphs and calculations we use in the book cannot be easily
done with Excel 2003. In particular, there is no easy way to obtain a stem and
leaf plot or a box plot. We have, therefore, provided an add-in that allows you
to construct these plots and has a couple of other features. A copy of this STiBstat
add-in is on the CD-ROM. We suggest you load it into Excel following the
instructions given in the introduction to Excel on the CD-ROM.

One of the innovative features of this book is the inclusion of a number of
hands-on exercises and experiments. It is another way we hope to encourage
a process of learning by involvement. The questions contained within each
chapter are there to actively involve you in the learning process by making you
think about important issues to check your understanding. The experiments are
a part of this same process, providing (we hope!) an active demonstration of a
key concept through participation in a meaningful simulation. The most impor-
tant of these experiments is the red beads experiment, which is introduced in
Chapter 1 and forms the basis of many of the important ideas introduced in the
book. To get the most out of this experiment, it should be run in the classroom
so that you can see actual results occurring, If this is not possible, we have
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provided a spreadsheet version of the experiment that you can run in Excel. A
copy of this spreadsheet is on the CD-ROM. Instructions for using the spread-
sheet are provided on the opening sheet. If you cannot participate in a classroom
experiment, then substitute your own results from the beads spreadsheet.

In later chapters, you will find four other experiments that can be run either
in the classroom or, in most cases, on your own. Two of these, the dice
experiment and the guincunx experiment, have spreadsheet alternatives you
can get from the CD-ROM and run so that you can simulate the actual experiment
for yourself. Again, you can use your own results instead of those produced in
the classroom or contained in the book. Each experiment demonstrates a key
learning point. Think carefully about what these learning points are, and try to
relate them to real situations that you have experienced.

In addition to the experiments, we provide a number of demonstrations of
important statistical techniques we find useful in our teaching. These are
explained in the appropriate places of the text. They also are available on the
CD-ROM.

In the text you will find numerous questions to answer. They are there to
encourage you to think about the various issues involved. You will often get a
greater understanding by first thinking things through for yourself. We strongly
advise that you attempt to answer these questions as you work through each
chapter. Suggested answers will be found on the CD-ROM. At the end of each
chapter are exercises for you to do. You will also find over 300 multiple choice
questions on the CD-ROM, designed to test your understanding of the statistical
issues involved. Some of them are relatively simple, but many will require some
thought. A few will require simple calculations. You can check your answers
either as you do each question or after you have done a number of them.

Most of the examples in the book are based on our experiences working
with a range of organisations throughout New Zealand and the United Kingdom
or on those of our colleagues and associates. For confidentiality reasons we do
not name those organisations, but we have tried to preserve the realism of the
examples. Although the context often relates to New Zealand, most, if not all,
examples can be put into the context of any other country. We encourage you
to think about similar problems or examples in your country.

The material in the book can be used in a number of different ways. All
of it can be adequately covered in a one-semester course of about 3640
hours. Additional tutorial time should also be allowed in which a selection
from the exercises at the end of each chapter can be used. We also suggest
you attempt some of the multiple choice questions on the CD-ROM. We see
no need for separate computer laboratory sessions, for our focus throughout
is on developing your understanding of the role statistics plays in business,
rather than on the arithmetic detail. The book can be used for a shorter course
by skipping through some of the material previously covered elsewhere or
by omitting certain topics. We have used it on a short course by assuming
prior knowledge of most of the material in Chapter 3 and by omitting Chapters
2, 9, and 13. Alternatively, or in addition, Chapter 10 could be omitted. For
example, omitting Chapters 2, 9, 10, and 13 leaves sufficient material for a
one-semester course of about 22-25 hours, supplemented by five to ten
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tutorials or problem classes. This is not to say that these chapters are unim-
portant but simply that time constraints sometimes mean not everything can
be covered. It is better to work carefully through parts of the book than to
attempt to cover it all superficially.

Many people have been involved, either directly or indirectly, in the devel-
opment of this book. We particularly wish to acknowledge the contribution of
Tim Ball, a consultant statistician in Wellington, New Zealand. Tim has freely
made material available to us and has been a consistent advocate of the impor-
tance of statistical thinking in business. We also wish to acknowledge Jocelyn
Dale, Maurice Fletcher, Jock MacKay, Bruce Miller, Peter Mullins, and Peter
Scholtes, all of whom have made contributions in various ways. We would also
like to thank Kirsty Stroud, formerly our editor at CRC Press, for her encour-
agement and suggestions on this book. Over the years many undergraduate
and MBA students as well as managers and workers in industry have been
involved in courses based on all or part of this book. Their feedback and
suggestions have been constructive and most welcome. Of course, any mistakes
and errors are our responsibility alone.
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Chapter 1

Variation

1.1 Variation

We live in a variable world. Managers have to make decisions in an environment
subject to variability. Without understanding the nature of variability, managers
face the danger of making wrong decisions and mistakes that can be very costly
to their organisations. Variation exists in all processes, and reducing variation
is the key to improving productivity, quality, and profitability. However, as
W. Edwards Deming said, “The central problem in management and in
leadership ... is failure to understand the information in variation.” Statistics tells
us how to deal with variation, and how to collect and use data so that we can
make informed decisions.

In this chapter we discuss four problems involving variability. In each case,
we would like you to think carefully about what you would do if you were
the manager involved and to compare what you think with what the manager
actually did. Then we shall run Deming’s red beads experiment and revisit
these examples in light of this experiment. The lessons learned should give
you insight into the nature of variability and an indication of what should be
done.

1.2 Airport Immigration

The data in Figure 1.1 represent the number of passengers processed by immi-
gration officers at an international airport over a typical 1-hour period when
the officers would be expected to be quite busy. The passengers processed
were those requiring a visa to enter the country. Management expected their
officers to process ten passengers during this period. The manager of immigra-
tion services, in reviewing these figures, was concerned about the performance
of Colin and was thinking about how best to reward Frank. He decided to send
a letter to Colin giving him an official warning about his poor performance.

1



2 Statistical Thinking in Business

Immigfation officer Number of passengers processed
Alan 9
Barbara 10
Colin
Dave 8
Enid
Frank 14

Figure 1.1 Customers processed.

He made it clear that unless his results improved, they would have to consider
terminating his employment. He then rang Frank and congratulated him on his
good work and said that the company was looking at him as future management
material.

1.3 Debt Recovery

In Albion Cleaning, an office cleaning company in New Zealand, the level of unre-
covered debt has been a cause of concem for some time. The data in Figure 1.2
give the percentage of invoices that have been paid within the due month.
The company is aiming for a target recovery level of 80%. When the amount of
recovered debt is much lower than this (percentages in the low to mid-70s, for
instance), the general manager visits all the district offices in New Zealand to
remind the district managers of the importance of customers paying on time.
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Figure 1.2 Percentage of debts collected within due month.

He tells them their future performance bonuses are at risk unless they quickly
reduce the amount of unrecovered debt.

1.4 Timber Mill Accidents

Joe Birch, the Managing Director of Greenfields Forestry and Forest Products
Ltd., was concerned about the number of accidents occurring in the company’s
timber mills. In an attempt to reduce the number of accidents, Joe wrote a letter
to all timber mill workers informing them that anyone involved in an accident
in the future would immediately be dismissed from his or her job.
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% Deviation
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Figure 1.3 Budget deviations.

1.5 Budget Deviations

Jodi Maison, the financial director of Henford Construction Ltd., has been looking
at the financial performance of the company over the last year or so. She has
collected data on budget deviations, which measure the difference between the
amounts budgeted and the actual amounts, expressed as a percentage of the
budgeted amounts. The graph in Figure 1.3 gives the budget deviations for a
particular account over a 16-month period. The aim, of course, is to have a zero
deviation, but some variation is inevitable. Most of the variation lies between —3%
and 4%. Jodi was concerned about the 7% deviation in March 2004, so she asked
John Allsop, the account manager, to prepare a report explaining why the
deviation had been so large that month.

1.6 Red Beads Experiment

W. Edwards Deming was a prominent guru of quality management. In 1950 he
started to teach the Japanese how to improve quality through the use of statistical
quality control methods. His management philosophy had a big impact on indus-
try in the United States and elsewhere from 1980 on. Mary Walton, in her book
The Deming Management Metbod (Putnam Publishing, 1986), gives a fascinating
account of Deming’s methods, including his 14 points of management, and
devotes a whole chapter to an important experiment on variability that Deming
used to carry out in his teaching: the red beads experiment.
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We strongly recommend that you experience the beads experiment in a group
situation. We run it in a large class using the equipment described below. A number
of people get directly involved in the exercise; others take on a managerial role
and tell the workers how they can do better! Apart from being very instructive, it
is also a fun exercise. If you do not have the equipment, then an alternative is to
use the Excel spreadsheet (Beads.xls) provided on the CD-ROM. This will allow
you to simulate the results from a typical beads experiment.

In the remainder of this section we first describe how to run the experiment
using the equipment. Then we explain how to use the beads spreadsheet. The
experiment is then run and the data collected, discussed, and plotted. A discussion
of the results follows. Finally, we consider what would happen if the experiment
were run a large number of times.

% Running the Experiment

The tools for the experiment are:

B A large number of small plastic beads, the majority of which are white and
the others red

B A paddle with 50 bead-size holes in five rows of 10 each, as shown in Figure 1.4

B Two plastic boxes, at least one of which is large enough for dipping the paddle

Red Beads

White Beads

Worker Day 1 Day2  Dav3d  Dayd Day5 | Week Total
Matt 0

Viki
Mahuta
Bob

Floyd
Total 0 0 0 0 0

oS|I O O o

Figure 1.4 Beads experiment spreadsheet.



