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Preface

V¥ To the Student

This book is intended for the student learning business statistics who
likes the idea of using Excel to help that learning. If you already know
Excel, using that knowledge to help you learn statistics probably seems
like a good idea. If you don’t know Excel, or don’t feel fully comfortable
with it, using this book will enable you to learn it and become better at
using it. No knowledge of Excel is assumed and the use of Excel is ex-
plained with clear and easy to follow steps.

There is a synergy between knowing computers and knowing statistics.
Knowing how to use computers not only will help you solve practical sta-
tistical problems, it can also belp you understand statistical concepts. The
computer can empower you. Like any good tool, a computer enables you
to do things you could not do without it. When you learn statistics, a
computer will enable you to literally see statistical concepts which other-
wise could only be imagined. An example of this is a sampling
distribution, a concept involving the selection of all possible samples
from a population. This fundamental concept of statistics would be much
easier to understand if you didn’t have to depend entirely on your imagi-
nation. In a lesson in this book you will be guided in using Excel to select
1,000 samples from a population and in a single graph observe how a
sampling distribution actually looks. You will then easily explore how
changes in the population affect this sampling distribution. Concepts
which might otherwise seem abstract can be brought to life through the
use of computers and thereby made easier to understand. Too many peo-
ple approach statistics as a topic to memorize rather than to understand,
and these people are never comfortable with the use of statistics. A good
working knowledge of statistics doesn’t require a rigorous mathematical
approach, but it does require an intuitive understanding. Using comput-
ers to explore statistical concepts can make that intuition easier to
acquire.

There are other good reasons why a knowledge of computers in general,
and Excel in particular, would be useful. Too often, people try to learn a
program like Excel by itself without a place to apply it. This is a very inef-
ficient way to learn how to use a computer. For most people, computers
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are not so inherently interesting as to be an appropriate subject in them-
selves. You don’t learn how to hammer by studying hammers. You learn
how to hammer by needing to hit a nail. You learn computers by having
a need the computer can help you fulfill. Do you need to learn business
statistics? That’s the nail. That’s what you should focus on. Using this
book will enable you to learn Excel not for its own sake, but because it’s
going to help you learn business statistics.

If you already have a good working knowledge of Excel, you may feel
that some of the steps in the beginning are too detailed. This feeling will
not persist. My assumption is that by the end of the book, everyone will
have learned Excel. As the book progresses, the Excel instructions be-
come less detailed and less effort is made to explain the features of Excel.
Excel is rich with features, and there are many alternative ways of accom-
plishing the same end. Even if you feel you know Excel well, you may
well learn some new tricks from this book which will help you use Excel
more efficiently.

e This is not a book you just sit down and read at your desk (unless your
desk has a computer). This is a book you need to use with a computer.
Many of the paragraphs of this book have bullets (like this one). These
paragraphs contain step-by-step instructions for you to carry out on
your computer.

Using this book will help you learn business statistics, but it won’t make
the process automatic. Although the approach is often step-by-step, you
must not follow the steps mindlessly. The objective of the steps is not to
get the computer to display a particular number, it’s to help you under-
stand either a statistical concept or the process of solving a statistical
problem. After you have completed a series of steps, reflect on what you
have done. Read carefully the paragraphs which do not have bullets; they
are designed to help you integrate your computer experiences with your
growing understanding of statistical concepts and methods. Do the exer-
cises at the end of each chapter before you look up the answers. Applying
the methods you have learned in the text to a new problem can some-
times seem like a struggle, but it is in this struggle that learning occurs.
You can test your understanding by doing the problems at the end of
each chapter after the first. Getting through a chapter and yet being un-
able to do the problems indicates that you need to devote more thought
to what the chapters are leading you through. Answers to most of the
questions are in an appendix and are provided to enable you to check
your work and thus your level of understanding.

This book is primarily intended for use in an undergraduate or MBA in-
troductory college business or economics statistics course. You may find
this book’s approach helpful for such a course even if it is not required
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by the instructor. It also can be used by those who wish to learn the fun-
damentals of business statistics (and Excel) and who are not taking a
formal course.

V¥ To the Professor

I have had almost twenty years of experience as both a teacher and a user
of statistics. During that time there has been tremendous advance in com-
puting technology. This has brought about enormous change in the
practice of statistics in business and by researchers. Sadly, it has had al-
most no effect on the pedagogy of statistics. As every college instructor
knows, this is not owing to a lack of commercially available texts. You,
like I, are probably inundated with textbooks and advertisements for text-
books, most of which are almost identical in their pedagogical approach.
The problem is not that computers are ignored. Hardly a text today is
published without an optional or accompanying data diskette. Most texts
illustrate computer printouts in their pages. Many have supplements deal-
ing with a particular software package—M initab, SAS, and, increasingly,
Excel. All of this, however, is very much of an add-on. The pedagogy of
most texts has hardly changed over the past 20 years, and doesn’t really
depend on computers at all.

Most statistical programs have really been developed with the researcher
or statistical user in mind, not the student. This is enormously valuable
to those using statistics because it makes it easy to do complex statistical
analysis on larger and larger sets of data. The intended users of these
packages are expected to already understand the statistical concepts im-
plemented in their code. It is, of course, important for students to gain
some familiarity with these tools since that is how statistics is actually
done. Unfortunately, these programs may hinder learning for the very rea-
son that they are so easy to use. Why struggle with an understanding of
regression when it can be done with a few mouse clicks? The response to
this has tended to be a separation between learning statistics, which is
done by hand or with a calculator, and using statistics, which is done
with a computer. Even the widespread use of statistical tools has had re-
markably little effect on pedagogy. How many textbooks continue to use
the critical value approach as the primary method of teaching hypothesis
testing even though the standard for computer programs is p values? Al-
though both approaches are obviously equivalent, p values are more
intuitive, but they are not as convenient to use with statistical tables. Sta-
tistical tables have more and more become used only by students. For
most uses of statistics (certainly not all), they are an anachronism foisted
upon students.
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How is the approach used in this book different? Excel differs from most
special purpose statistical packages in its versatility in handling all types
of numeric manipulations, and it is easier for most computer novices to
use than a statistical program. Consider the generation of a new variable.
To do this in most statistical programs, you merely write an equation
showing the new variable as a calculation of existing variables. Those of
us who are used to using statistics have no difficulty visualizing this as op-
erating on each of many observations generating a new value for each.
Compare this to the approach with Excel. Each observation is seen as a
row in a spreadsheet. A formula is entered into a new cell to calculate a
new value using the values in existing cells. This value appears as soon as
the formula is finished. That formula is then copied down the column,
and the new value is immediately visible. This is inherently more visual
and more intuitive than the approach taken by most statistical packages.
Although it may not be more convenient for the researcher, it is prefer-
able for the student.

Excel contains procedures much like those in the standard packages
which automatically do such analyses as regression. These are fully cov-
ered in this book. What sets the approach of this book apart, however,
are the other ways in which Excel is used to help students understand sta-
tistical concepts. Consider Chapter 8. Students explore the concepts of
Type I and Type II error by performing 1,000 hypothesis tests in which
the Null Hypothesis is either known to be correct or known to be
wrong. A table showing the outcome of these tests is constructed, and
the student actually sees the impact of significance level on incidence of
Type I error and the impact of the difference between hypothesized and
actual population parameter on the incidence of Type II error. Or con-
sider Chapter 14 . If you, like many of us, think it is a good idea for
students to have some experience estimating a simple regression by hand,
you may like the approach taken there. Rather than immediately intro-
ducing the student to the use of the Regression Tool, the computer is first
used to explore regression’s concepts. Students experiment with trying to
fit a line to data by guessing the regression coefficient. The regression co-
efficients are introduced by having the student construct the type of table
which would be used in an estimation by hand. The relationship between
the values in that table and scatter plots are also shown. Is this better
than simply calculating the coefficients by hand? Yes. First the arithmeti-
cal drudgery is eliminated, and it becomes a simple matter to change the
data estimated. Students can see the difference in the calculations be-
tween data which are well-fit by a regression line and for which there is
no clear relationship.

This book should be used by instructors who are interested in pedagogi-
cal innovation. It probably is best used as a supplemental text to a more
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conventional textbook. Its use requires a commitment to computers, and
students will have to spend many hours working through the instruc-
tions. This is probably best done in a lab setting where all students are
working together, but it can be done out of class. You will have to pro-
vide reinforcement in your lectures to the concepts students are working
through. The careful step-by-step approach used in this book makes it
possible for students to proceed on their own, but some will have a ten-
dency to focus too much on the steps and may not fully grasp the
concepts unless you reinforce them by referring to the process they go
through on the computer.

The traditional approach to teaching statistics has been exhaustively
worked out and is backed by enormous quantities of instructional mate-
rial. Such a course is difficult for students to learn, but it is not a
particularly difficult course to teach. This is probably a factor in the sub-
ject’s pedagogical inertia. The approach used in this book is new. It will
undoubtedly be improved. I believe that by using it you will provide
greater value to your students. Your course may become more exciting
and more effective, but it will not be easier for you. It is my fervent hope
that the approach taken here will be taken up by others and that we will
have a choice among high quality material which makes effective use of
computers in the pedagogy of statistics.

V¥ Which Version of Excel?

This book was primarily written using Excel 5.0 for Windows 3.1. This
is almost identical to Excel 5.0 for the Macintosh. The two versions
share the same software manual. The differences arise primarily from the
different mouse and keyboard used by the two systems. I have tried in
the text to accommodate Macintosh users, but I have not tested this
book on a Macintosh. I anticipate no problems in using it on a Macin-
tosh, and I would appreciate any observations or comments from
Macintosh users on improvements I could make for them.

Microsoft also has released Excel 7.0 for Windows 95. (There was no Ex-
cel 6.0.) Although the new version has a few minor enhancements,
including cosmetics, version 7.0 is primarily the same as version 5.0. The
biggest changes are in the help system and in the dialog boxes used for
reading or writing files. Although most of the screen captures in this
book come from version 5.0, users of version 7.0 will have no difficulty.
When the differences were substantial, I have separate instructions for
the two versions. Since students are more likely to know which version
of Windows they are using than which version of Excel, I have referred
to 7.0 as the Windows 95 version and to 5.0 as the Windows 3.1 version.



It is possible to use version 5.0 in Windows 95, however, and the win-
dows in that case will be something of a hybrid. Since the discussions of
the two separate versions are brief and together, I do not expect this to
cause any problem.

V¥ The Data Diskette

A data diskette is required for several of the lessons in this book. By not
including the diskette with the book, Prentice Hall is able to charge a
lower price than would otherwise be necessary. Copies of the diskette
can be provided by Prentice Hall representatives. The data can also be
downloaded from the internet in the form of a program in a file named
neufeld.exe. Download the file, have a blank formatted diskette ready,
and run the program from a DOS prompt or by choosing “Run” from
the “File” menu of the Windows 3.1 Program Manager. The program
will give you instructions and then write all of the data files to a diskette.
If this program is placed on a network, students can run it individually to
create their own data diskettes. The file can be downloaded either from
Prentice Hall’s anonymous ftp site, ftp.prenhall.com, in the directory
pub/be/decision_science.d-012/neufeld/bus.stat, or from my WWW site
given at the end of this preface.

V¥ A Note on Student Computer Files

All of the lessons have students develop material in Excel workbooks.
The instructions tell them to save their work frequently so that a com-
puter problem will not cause them to lose what they have already done.
It is best if these files are not saved to diskette while doing a lesson. It
takes significantly longer to save a file to a diskette than a hard disk or
network disk. When the student is finished working, the file can be cop-
ied to a diskette in situations where students cannot permanently store
files on a local hard disk or network drive.

In some cases (including chapters 6 and 8) the files required to store the
workbooks will become too large to fit on a diskette. Either hard disks or
network drives will have to be used in these cases. Compression/decom-
pression utilities (like PKZip, WinZip, and others) can be used to shrink
the file so that it will fit on a diskette. A set of utilities to do this is in-
cluded on the data diskette, and instructions for their use can be found in
Appendix D. Your computing center may have alternative programs
which are easier to use.
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