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Preface

In writing this book, I have tried to achieve several important goals. First, I wanted
a book that really explained statistical thinking and the ideas of statistical inference
rather than just giving formulas and examples as do many business statistics books. I
also wanted to stress an intuitive understanding of statistical procedures and an un-
derstanding of what statistics is all about. For example, this book explains the logical
principle behind the analysis of variance rather than just the computations. Once the
student understands this principle, the complicated sums of squares suddenly make
sense and the final result is not just a number—it is a complete picture of what the
data are trying to tell us about an actual problem. As another example, this is one of
very few statistics books at this level that actually explain the meaning of degrees of
freedom.

My second goal was to write a book that is firmly rooted in the real world. I care-
fully chose exceptional problems and examples that I came across in actual business
situations; in doing so, I drew on my experience in the field of marketing research. I
also chose a wide selection of real problems and examples from the fields of finance,
management, transportation, tourism, accounting, public administration, econom-
ics, production, the fashion industry, advertising, and other areas. Many of the ex-
amples and problems originate in the professional business literature; other problems
are company-specific and originate in statistical consulting projects. The book also
contains nine cases where the student must apply several statistical concepts, use
statistical reasoning, and consider different methods of solution for a complicated
business problem.

My third goal was to present a wide range of statistical topics. I sought to write a
complete book of business statistics, and I included several important topics that are
avoided by other authors. This is the only book I know of at this level that includes a
chapter on multivariate statistical methods as well as a complete and thorough intro-
duction to the Box-Jenkins forecasting methodology. Since both of these areas of
modern statistics are indispensable in many situations in business, economics, and
other fields, the lack of an explanation of these topics in other books is surprising
and limits their usefulness.

After a brief introduction to descriptive statistics (Chapter 0), the book moves on
to a thorough treatment of probabilistic reasoning and the concepts of probability
theory—the basis for all of statistical inference. The book then provides the student
with a detailed explanation of random variables, expected values, the variance and
the standard deviation. There is an entire chapter devoted to the normal distribu-
tion—including some optional advanced topics not commonly covered as well as a
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wide range of problems demonstrating the usefulness of the normal probability
model. Once the student is comfortable with probability and random variables, the
ideas of sampling are carefully explained. Estimation and confidence intervals are
next, followed by a very thorough discussion of statistical hypothesis testing. Hy-
pothesis tests are explained at several different levels, including the philosophy be-
hind a statistical hypothesis test, when and how tests should be conducted, and how
to carefully interpret their results. This is one book that truly explains the meaning
of statistical significance.

Every chapter in this book introduces the basics of the theory and then expands
the discussion to include more advanced material. Chapter 10 on multiple regres-
sion, for example, contains many advanced topics. At the beginning undergraduate
level, however, an instructor may choose the earlier sections, leaving out more com-
plicated topics such as transformations. He or she is left with a thorough, clear, and
easy-to-understand discussion of multiple regression models. The presentation is
complete and includes a discussion of the pitfalls to avoid when conducting a regres-
sion analysis.

Books written specifically for an introductory course often fail to discuss the per-
ceived “difficult” topics in regression and other areas. This is one reason why statis-
ticians so often encounter misuse of statistical methods and the consequent distortion
of results and implications. This is especially true nowadays that computers and soft-
ware packages for statistical analysis are so prevalent that everyone has access to
“statistics.” It is now more important than ever before to teach business practitioners
and others the correct use of statistics. Computing power should go hand in hand
with—not replace—statistical reasoning, correct selection of a statistical model,
careful evaluation of the underlying assumptions, and cautious interpretation of re-
sults. It is my hope that this book stresses these aspects of any analysis more com-
pletely and understandably than other statistics texts. It is, in fact, the development
and implementation of new statistical software that made me realize just how impor-
tant it is that we teach the advanced topics. When a microcomputer can be used to
perform complicated multivariate analysis, statistical instruction that does not cover
such topics is behind the times.

The book integrates theory and examples with use of the computer. The main
computer package demonstrated is MINITAB. This package was chosen because it is
very easy to use. Each chapter where data analysis is conducted contains a section on
the use of the computer. MINITAB is explained in some detail to allow the student
to use it with little or no prior preparation. Two other packages are explained and
used in the book: SPSSX and SAS. These are used especially in the advanced sec-
tions, such as those on multivariate analysis where MINITAB lacks the appropriate
capabilities.

Many people were helpful to me in preparing this book. I would like to thank
Professor Robert Fetter of Yale University for his many helpful comments and sug-
gestions. I gratefully acknowledge the help of the following reviewers: Professor
Michael Sklar, Emory University; Professor John Sennetti, Texas Tech University;
Professor Jamie Eng, San Francisco State University; Professor Chaim M. Ehrman,
Loyola University of Chicago; Professor Samuel Kotz, University of Maryland; Pro-
fessor Andrew Seila, University of Georgia; Professor Paul Rubin, Michigan State
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University; Professor Amitava Mitra, Auburn University; Professor Randall Ander-
son, California State University; Professor Charles Feinstein, University of Santa
Clara; Professor Peter Seagle, State University of New York—Albany; Professor
Michael Broida, Miami University of Ohio; Professor Gary Franko, Siena College;
Professor Mary Sue Younger, University of Tennessee; Professor Robert Des
Jardines, University of North Carolina at Chapel Hill; Professor Marvin Puterman,
University of British Columbia; Professor Ralph St. John, Bowling Green State
University; Professor Charles Warnock, Hong Kong University; Professor Thomas
Knowles, Illinois Institute of Technology; Professor Donald Robinson, Illinois State
University; and Professor Peg Young, George Mason University.

I would like to thank the following colleagues, friends, and students, who also
helped with the project: Professor Sherman Chottiner, Syracuse University; Dr.
Beverly Beeton, Vice Chancellor of the University of Alaska; Dr. Michael Paradise,
AACIC; Professor Gary Anders and Professor Richard Hacker, University of
Alaska) Professor Paul D. Berger, Boston University; Nancy Koon Barto, Dennis
Burns, Linda Dwyer, Wayne Powers, Lyn Egolf, E. J. Caplan, Rev. Lorin Brad-
bury, Kathryn Daughhettee, Janice McLean, Anne Chi, Dennis Harris, Calvin
Crumrine. I would also like to thank many other people at the University of Alaska,
where I wrote much of this book.

I would like to thank Bruce Powell of Richard D. Irwin, Inc., who first suggested
that I write this book. Furthermore, I am indebted to my editor, Richard T. Hercher
Jr., for all his help, encouragement, enthusiasm, and support throughout this pro-
ject. I would also like to thank James E. Diestler, developmental editor; Margaret
Haywood, project editor; Karen Eichorst, editorial assistant; David Mason, copy ed-
itor; Paula Lang, designer; and many others of the highly professional staff at Irwin
for all their help and hard work.

Among others, I am indebted to the Biomerrika trustees for permission to reprint
various statistical tables from Biometrika publications, and to the American Market-
ing Association for permission to reprint many tables and other information from the
Journal of Marketing and the Journal of Marketing Research. 1 would also like to ac-
knowledge the New York Times Company for its kind permission to reprint several
articles. Finally, I thank my wife, Debra, for all her help in editing the manuscript
and for her many suggestions and ideas.

Amir D. Aczel
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