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Preface

We live in the information age. The half-life of human
knowledge is currently ten years overall, and only two
years in science. This means that new knowledge
accumulates so fast that in ten years (and a mere two
years in science), half of what we now know will no
longer be valid and will be replaced with new knowl-
edge. The methods for gathering, assessing, under-
standing and interpreting, and drawing inferences from
data constitute the field of szatistics.

Yet, despite the great importance of the field of
statistics, it seems that we have not been able to teach
this discipline well. In almost two decades of dealing
with students of different levels, backgrounds, and
prior statistical education, I have rarely met a student
who—a semester or more after completing an intro-
ductory statistics course—could demonstrate a true
understanding of basic statistical concepts. I believe
that one of the culprits is poorly written statistics
textbooks.

Most statistics textbooks have fallen into one of
two categories. In the first group are books that are
theoretically correct, but abstract, mathematical, and
intimidating to the student. They have no direct
relevance to, or bearing on, the real world. These
books perpetuate the well-known “Oh no! Not statis-
tics!” mentality among beginning students. In the
second category are books designed to be very user
friendly. These books aim at what their authors
perceive as the level of understanding of today’s
student—they focus on simple ‘“‘cookbook” proce-
dures and calculations. In my opinion, such books
miss the boat completely. They tend to avoid the
important concepts, their explanations tend to be
superficial, and ultimately they do not really motivate

or teach statistics. Students who use such books come
out of the introductory course with no lasting under-
standing of this important discipline or appreciation
of its applications. Days after taking the final exam,
students cannot remember what a p-value is, and in
the future they are likely to misuse statistical methods
and misinterpret results.

WHAT’S DIFFERENT, AND WHY?

The key features of this book that distinguish it from
the competition are

* Superior treatment of the topics that usually cause
the most difficulty for students, such as sampling,
confidence intervals, and hypothesis testing.

» Optimal, research-based choice of topics to be
covered.

e Careful selection of stimulating, relevant, and in-
structive examples that motivate the student and
clarify key concepts.

* Wide variety of problems covering all levels and
application areas.

» A flexible, modern introduction to statistical use of
the computer, which stresses application rather than
“syntax.”

* A unique cross-referencing system for key concepts.

A friendly writing style and an approach that makes
statistics understandable and interesting.

In writing this book, I felt that I could make
statistics both interesting and useful to students—I
have been doing this for many years, teaching stu-
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dents of very different backgrounds and interests in
many locations. The variety of students and their
interests and abilities helped me develop methods for
teaching statistics in a meaningful way to anyone. 1
have been aided as well by my academic research and
publications, which have kept me on the leading edge
of statistical knowledge. This book goes the extra
mile in the sense that rather than shy away from the
important and beautiful theory of statistics, the expla-
nations of statistical ideas are thorough and relevant.
I have tried to explain every concept in a clear way,
often with a picture, to show the student what these
important elements of statistics actually mean. Over-
all, reviewers have been uniformly and genuinely
enthusiastic in their assessment of how well I was
able to accomplish this task.

HOW THE BOOK WAS DEVELOPED

More than any other statistics book, this text was
designed specifically for the needs of the student and
the instructor in an introductory course. Richard D.
Irwin collaborated with Burrston House, Ltd., a pub-
lishing house specializing in developing the highest-
quality textbooks, for the purpose of researching the
market to define the optimal content for a text
designed to meet the objectives of this course.

In the first phase of this exhaustive research effort,
a survey was sent to a large random sample of
instructors of statistics. Respondents were asked a
variety of questions about their courses, the compo-
sition of the class in terms of majors and interests,
and which topics students found to be most difficult
or confusing. The information and insights gleaned
from the survey became the cornerstone of this book.

In the next phase, a prospectus, table of contents
and detailed questionnaire were sent out for review
by a total of 72 experienced instructors. Their de-
tailed feedback was used in writing the initial draft.
Next, a group of eight instructors carefully reviewed
and critiqued the entire manuscript. This process was
followed by a conference with first-draft reviewers at
the Joint Statistical Meetings in San Francisco in
1993. Based on this input, the second draft was
composed. A panel of 15 instructors evaluated each
chapter in the revised manuscript. Finally, in the third
draft, reviewers’ comments were used in yet another
revision of the text.

Here is a summary of some of what we learned
from this research and reviewing process.

e The three topics causing the most difficulty for
students in this course are probability, hypothesis
testing (including p-values), and sampling distribu-
tions. All three topics as covered in this book
received extremely high marks from reviewers.
Most said that the treatment of these critical topics
was superior to that in any other book they have
used.

e Very few instructors (less than 15%) teach the
Poisson distribution at this level; the same holds
true for multiple regression, two-way ANOVA, and
nonparametrics. Congruent with this virtual con-
sensus, we do not cover these topics.

* Reviewers responded favorably to the integrated
inclusion of the topics of sampling distributions
and confidence intervals within the same chapter,
and found the combination especially successful in
teaching both topics more effectively.

* Reviewers were uniformly impressed with and
enthusiastic about the novel use of contemporary
news articles and other excerpts in teaching statis-
tics in the examples and problems.

This book contains the following additional features,
all endorsed by the majority of reviewers, and very
important for effective teaching of modern statistics.

Chapter Opening Stories. Statistics is more than a
science, and more than an art. One new approach to
teaching statistics is to view it as a liberal art. Every
chapter in the book opens with what I believe is a
fascinating story. I have collected these stories over
years of research, often going to the exact geographi-
cal location—an island in the Mediterranean, West-
minster Abbey, or the Bancroft Library—in search of
original material with statistical relevance and inter-
est. Based on their use in my own teaching, I am
confident that these stories will make the students
more interested in the subject matter. Virtually all the
reviewers of this book were complimentary about the
chapter openers, describing them as a great motivat-
ing tool for the student.

Extensive Illustrations. Nowhere is the saying “a
picture is worth a thousand words” truer than here, in
trying to explain statistical concepts. This text has a
number of photos as well as graphs that are unique. In
the regression chapter, for example, I use a human
eye looking at a data set from different angles to



demonstrate the idea of the variance of Y as com-
pared with the variance of the data around the
regression line. The figures aim to enhance the stu-
dent’s intuition for, and comfort with, data and their
display and analysis.

Everyday-Life Examples from Current Newspapers
and Magazines. Statistics surround us. One cannot
open a newspaper without seeing the results of some
poll showing that 70 percent of Americans do not
exercise, or that 47 percent approve of the manner the
president handled this or that issue; and what causes
cancer? or heart attacks? is a Mediterranean diet
healthier than others? Statistical issues—in fact, sta-
tistical inference in the essence—are everywhere. By
reprinting interesting and relevant articles from The
New York Times and other leading newspapers as well
as leading national magazines, I was able to bring
these issues from everyday life to the students’ atten-
tion. I often ask the student to analyze the statistical
issues raised in the articles. This feature, too, was
highly praised as a key element in differentiating this
book.

Cross-Referencing System. For students to under-
stand and use statistics, they need certain key con-
cepts, or building blocks, of the subject (e.g. standard
deviation, central limit theorem, or a random vari-
able). To assist the students in this process I have
included a unique cross-referencing system. Through-
out this text, when students encounter an icon sym-
bolizing links in a chain following a term, they should
recognize it as a key concept. In later chapters, when
this building block is used with other concepts, the
icon will appear again, with the page reference to
where the concept was originally developed directly
underneath the icon. If the students need a quick
review of the earlier topic to enhance their under-
standing of the current concept, they can easily do so.
This study aid was ranked first (out of twelve) in
utility by students in recent research conducted by the
publisher.

Interviews. 1 was fortunate enough to have a group
of leading experts and real-world practitioners in a
number of fields agree to be interviewed for the book.
The interviewees talk to the student about their
professions and how statistics is important in their
areas of expertise. For example, celebrated defense
attorney and Harvard Professor Alan M. Dershowitz
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discusses how the concepts of probability and statis-
tical inference are used—and how, in his opinion,
they should be used—by defense attorneys in crimi-
nal trials. One of this century’s leading statisticians,
Professor Bradley Efron of Stanford University, tells
us how he used statistics in verifying Hubble’s Law,
as well as his view of the future of statistics and the
role computing will have. Other interviews span a
variety of fields and subjects, including television, the
NFL, government, quality control, and medicine.
Each interview is placed in a stand-alone module
between chapters.

A Global Perspective. In today’s world, a text that
does not address global issues—population, econom-
ics, or the environment—does a disservice to the
student. A highlight of this book is the international
setting and character of many of the problems and
examples. A graphical comparison of life in India and
China, the risk of malaria in various countries, prob-
lems on exchange rates at Orly airport in Paris, the
number of miles driven by a tourist in Europe, and
using statistics in scientific efforts to save the Collos-
seum in Rome from collapse are just a few examples.

Comprehensive, Thoroughly Explained Examples.
There are few things in an introductory textbook that
are as important as the examples. I have chosen
examples carefully from a large variety of fields. The
situations are all realistic and often include the actual
data. The student is taken through each example step
by step, de-emphasizing formulas and concentrating
on concepts and their application. The examples do
not end with a numerical answer—interpretations are
offered to show the student how to use and under-
stand the results obtained from statistics.

Ample Real-World Problems. The problem sets in
this book were highly praised during the review
process. They were chosen from many fields—
medicine, education, archaeology, social science, psy-
chology, engineering, nursing, business, economics,
and more. The problems are leveled: Starting with
simple exercises in each section to build the student’s
confidence, and leading to more involved problems
that make the student think not only about statistics,
but about the problem area and its relevance. I have
also included some problems that refer to large data
sets at the end of the book, and some that ask for a
written summary or report.
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Integrated Computer Use. Since statistics is most
often applied with the aid of computers, the computer
applications are developed throughout the text, start-
ing in Chapter 1. The package MINITAB was chosen
as the example package for its ease of use. The
commands are explained throughout the book as
needed, so that the student does not need to consult a
manual and can use the computer with ease early on.
Certain problems are designated as Computer Prob-
lems and marked with an icon. These problems may
also be solved by hand, but their preferred solution is
by computer.

The Entire Package. The book is accompanied by
a complete array of teaching and learning aids. These
include:

* An Instructor’s Solutions Manual.

e A Student’s Solutions Guide.

e An Instructor Resource Guide.

* An Instructor’s Transparency Master.
e A Data Disk.

e A Test Bank.

* A Computerized Test Bank.

In addition, there are several packaging options avail-
able from the publisher.
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f the several archaeological studies begun in Crete in the 1800s, the most
famous is Arthur Evans’s excavation of King Minos’s palace at Knossos.
But farther south on Crete lies the site of the 3,500-year-old palace of
Phaestos. Many artifacts were recovered from the site, and archaeologists
~ were able to understand the purpose of most of the objects they discovered.
Then they discovered the Phaestos disk. The disk is like no other object ever seen. It
is a flat, light round disk of clay about 7 inches in diameter. Hieroglyphic-like
characters, similar to the ones seen in Egypt, are impressed on it in a spiral. The disk
was a compact and unusual device for storing and displaying large amounts of
information in the ancient Minoan civilization. Yet the Phaestos disk remains
undeciphered.
In this chapter we discuss information: its collection, display, and summarization.
These are the first steps of any statistical analysis.




