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PREFACE

If I had only one day left to live, I would live it in my
statistics class—it would seem so much longer.
—Quote in a university student calendar

t's that time again—time to attempt once more to present the subject of

statistics in an interesting (and sometimes humorous) way so that a period

spent on the subject doesn’t seem to students to represent the eternity
suggested by the above quote.

Actually, most readers of this book accept the fact that an educated citizen
needs an understanding of basic statistical tools to function in a world that’s
becoming increasingly dependent on quantitative information. But most who
read this text have never placed the solving of mathematical problems at the
top of their list of favorite things to do. In fact, many probably don’t care
much for math (may even be terrified of the subject and consider it a foreign
language) and have probably heard numerous disturbing rumors about statistics
courses.

A motivating force behind the preparation of this text is the distinct possi-
bility that the misgivings and apathy implicit in the introductory quote are
related in some way to the unfortunate fact that many existing statistics books
are rigorously written, mathematically profound, precisely detailed—and ex-
cruciatingly dull!

THE PURPOSE OF THIS EDITION

The main difference between this text and many others is that an attempt is
made here to (1) communicate with students rather than lecture to them,
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(2) present material in a rather relaxed and informal way without omitting the
more important concepts, (3) show with integrated examples presented through-
out the text how computer statistical software packages are used to eliminate
computational drudgery and support analysis and decision-making efforts, (4)
recapture student attention with occasional quotes, ridiculous names, and unlikely
situations of a humorous nature, and (5) utilize an intuitive and/or commonsense
approach to develop concepts whenever possible. In short, this book is written
for students rather than statisticians, and its intent is to convince readers that
the study of statistics can be a lively, interesting, and rewarding experience.

More specifically, the purpose of this book is to introduce students at an early
stage in a college program to many of the important concepts and procedures
they’ll need to (1) evaluate such daily inputs as organizational reports, newspaper
and magazine articles, and radio and television commentaries, (2) improve their
ability to make better decisions over a wide range of topics, and (3) improve their
ability to measure and cope with changing conditions both at home and on the
job. And since users of this text may frequently be consumers rather than pro-
ducers of statistical information, the emphasis here is on explaining statistical
procedures and interpreting the resulting conclusions. However, the mathemat-
ical demands are modest—no college-level math background is required or as-
sumed. (The treatment of probability and probability distributions, for example,
is limited to the essentials.)

ORGANIZATION AND REVISION FEATURES IN GENERAL

This edition is organized into four parts. Each part is introduced by a brief essay

that explains the purpose of the part and identifies the chapters included in the

part. Each chapter, in turn, is introduced with opening pages containing the
following features:

* An opening vignette that highlights some aspect of the contents of the chapter.
These vignettes—many of which are new in this edition—provide statistical
applications, cases, and items of interest.

* A Looking Ahead section that previews the chapter contents and lists the
Learning Objectives for each chapter.

* A Chapter Outline.

In the body of the chapters, you'll find:

o Boxed inserts—many newly selected for this edition—that are included to
supply additional “real-world” applications and cases. These inserts help main-
tain student interest and stimulate discussions.

« Important new terms and concepts that are highlighted in boldface type and
then defined when they appear for the first time in a chapter and in the text.

« Outputs of statistical software packages, which are often used to support com-
puting, analysis, and decision-making efforts. Common input data are often
supplied to two statistical programs—Mystat and Minitab. Students can then
see that although output formats may differ the results produced are similar.
The presentation and integration of this statistical software material draws on
the experience I've gained from two decades of writing computer texts. These



books have” been translated into German, French, Spanish, and Portuguese
versions, and over a million of them have been used in college courses and
industry and government training programs.

At the end of each chapter you'll find:

* A Looking Back section that addresses the chapter learning ob]ectlves by
summarizing the main points found in the chapter.

* A listing of Key Terms and Concepts that includes the page numbers where
the boldfaced new terms/concepts and formulas are first mentioned.

* Sections that present Problems and Review and Discussion Topics. Scores of
new problems are added for this edition, and the solutions to selected problems
are now included in Appendix 12 at the back of the book. Additional problems
and questions are presented in the Self-Testing Review sections that are in-
cluded in most chapters.

* A new Projects/Issues section, added for this edition. This section suggests
topics for student research that are based on chapter material.

 Answers to Self-Testing Review Questions, supplied for student feedback. These
problems and questions support the learning objectives of the chapter.

* A new Closer Look Reading that gives-additional optional information to stim-
ulate discussion and provide more in-depth coverage of selected topics.

A brief summary of the four parts of the text, along with some more specific
comments about the revisions made in this edition, is presented below.

REVISING THE PARTS
Part One: Descriptive Statistics

The subject of the first four chapters is descriptive statistics. After introductory
materials are presented in Chapter 1, the focus in that chapter turns to a new
section on the role of computers in statistics. Computer software concepts and
categories are discussed, and the methods people use to communicate with
prewritten software packages are outlined. Two types of software packages used
to analyze statistical data—the electronic spreadsheet and the statistical analysis
program—are introduced. Several examples and illustrations give students a feel
for the functions performed by spreadsheet and statistical packages. For example,
procedures used to enter a data set into the Mystat and Minitab programs are
shown, and some of the results obtained when these programs analyze the data
set are presented. Mystat and/or Minitab operations are then integrated through-
out most of the remaining chapters of the book.

Chapter 2 still introduces examples of how statistical methods have been used
improperly. However, the proper use of statistical tables, line, bar, and pie charts,
and statistical maps is shown with the help of new tables and charts. A new
section on computer graphics programs is found in Chapter 2, and the full-color
gallery of photographs showing the types of output produced by such graphics
packages is also new.

Chapters 3 and 4 deal with measures of central tendency and dispersion. A
new discussion of computer-generated histograms is introduced in Chapter 3,
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and new sections on exploratory data analysis are added in Chapters 3 and 4. For
example, computer-generated stem-and-leaf displays are presented in Chapter 3,
and box-and-whiskers displays are introduced and discussed in Chapter 4. Begin-
ning in Chapter 3, important formulas are numbered and highlighted in boxes
for emphasis, and this approach continues throughout the book. The ease with
which statistical software packages produce central tendency values (in Chapter
3) and dispersion values (in Chapter 4) is demonstrated and explained.

Part Two: Sampling in Theory and Practice

Statistical inference concepts are considered in the seven chapters of Part 2. The
foundation for the material on sampling applications is presented in Chapters 5
and 6. The first of many computer simulation examples (ones that imitate 200
tosses of a coin and 180 rolls of a die by a random process) are presented in
Chapter 5. The material on probability computations is reworked and expanded
in Chapter 5, and calculations of binomial, Poisson, and normal probabilities by
a statistical software package are added. Central Limit Theorem concepts are
demonstrated in Chapter 6 with new computer simulations.

Chapter 7 shows how sample data are used to estimate population parameters
(new computer simulations help validate important concepts). Chapters 8 through
11 then focus on hypothesis-testing procedures. In Chapter 8, new statistical
quality control concepts are introduced, and new examples with computer solu-
tions are presented. The analysis of variance (ANOVA) testing procedure in
Chapter 10 is simplified, and a new section on the one-way ANOVA table and
the use of computers to ease ANOVA calculation efforts is added. New computer
techniques to reduce chi-square testing efforts are also introduced in Chapter 11.

Part Three: Coping with Change

The three chapters in Part 3 focus on the measurement and prediction of change.
Chapter 12 looks at how index number procedures are used to measure changes
in economic conditions. Index number examples are updated to reflect the
changes made in the base periods of popular series. Chapters 13 and 14 show
how time-series analysis and regression and correlation techniques are used in
forecasting. New time-series charts are found in Chapter 13, and new approaches
are used to compute regression equation and standard error of estimate values
in Chapter 14. A major new section on relationship tests and prediction intervals
is now included in Chapter 14. The relationship tests include a ¢ test for slope
and an ANOVA test, and prediction intervals are prepared for both large and
small samples. The use of Mystat and Minitab packages to carry out tedious
regression and correlation calculations is demonstrated. A lengthy Closer Look
reading on multiple linear regression and correlation—complete with example
problem and relevant calculations—is now available at the end of Chapter 14 for
those wishing to study this technique.
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Part Four: Concluding Topics

Several additional quantitative tools available to the decision maker that haven’t
been considered in the preceding 14 chapters are included in Part 4. For example,
Chapter 15 deals with some nonparametric statistical procedures, and this chap-
ter now shows how statistical programs can help carry out selected procedures.
And Chapter 16 is a brief essay that describes procedures that cannot be consid-
ered in any detail. New readings provide a general overview of several of these
important tools.

SUPPLEMENTS FOR THIS EDITION

Several supplements have been prepared to make this Statistics package a com-

plete teaching and learning tool. They include:

» Computer Supplement. A computer supplement is available for those interested
in learning how to use a statistical computer package. The components of the
computer supplement are: (1) Mystat diskette: An educational version of the
Systat statistical package. The diskette contains the Mystat program and disk
space for storing data. (2) Using Mystat: A complete user manual that teaches
the reader how to use the Mystat statistical package.

* The Student Study Guide. The Study Guide presents problems and exercises
to help students develop a better understanding of statistical reasoning and
analysis. Each chapter includes (1) an overview of key terms and important
formulas presented exactly as found in the textbook, (2) several illustrative
problems, with detailed solutions, (3) set of exercises, some of which reinforce
basic problem-solving skills while others explore variations on underlying
themes, (4) solutions to problems and exercises.

e The Instructor’s Manual. For each chapter of the text, the Instructor’s Manual
contains (1) solutions to the end-of-chapter problems that aren’t presented at
the end of the book, (2) a key to discussion questions, (3) possible true-false
test questions, (4) possible multiple-choice test questions, and (5) transparency
masters.

USE OF THIS BOOK

This book is written for use in an early one- or two-term course in statistics. As
noted earlier, no college-level math background is required or assumed. The
organization of this book into four parts permits a certain amount of modular
flexibility. Although the order of presentation is logical and is used successfully
by many instructors, there’s no necessary reason why chapters and even parts
must be covered in the sequence in which they appear in this volume. Depending
on the objectives of the course, some (but certainly not all) of the ways this book
might be used are as follows:
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PART PART PART PART PART
1 1 1} first 1 one 1
2| one 2| one 3) term 2 term Chapter 12
3[ term 3[ term Chapter 14 2 (selected | one
4 4 2} second chapters) ¢ or
4 term Chapter 15| two
Chapter 13| terms
Chapter 14

The chapters in Part 3 are essentially free-standing and may be covered in
sequence or independently. Chapter 15 may be included with the material in
Part 2, or it may be used in place of some of the material in Part 2.

One inevitable limitation of a book such as this involves the priorities given to
the various statistical topics. Some may feel that there’s an appalling lack of
coverage of topics that should be included. Certainly, many of the subjects briefly
discussed in the last chapter—“Where Do We Go from Here? “—could each have
been expanded to lengthy chapters with the possible result that the finished
product would be twice its present size. And others may feel that too much space
is devoted to some area—for example, sampling applications in Part 2. Since this
book is written for beginners, though, the preference here is to err in the direction
of keeping the size (and cost) of the book down.
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