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Preface

Instructors who teach a single one-semester (one-quarter) introductory statistics
course may find that many of the available texts have been written for a two-
semester sequence. A First Course in Statistics is designed to cope with this
problem.

The fourth edition of A First Course in Statistics maintains the style and flavor
of our other introductory text, Statistics, but is greatly reduced in size. This
reduction in content was achieved by deleting “optional” topics—that is, topics
an instructor might want to cover in a two-semester sequence but not in a one-
semester (one-quarter) course. For example, the optional section on counting rules
was deleted from the chapter on probability (Chapter 3). This change reduces
the level of difficulty for the student while still providing a good introduction
to the probabilistic concepts needed for a study of statistical inference. Optional
sections on the Poisson, hypergeometric, geometric, exponential, and uniform
random variables were deleted, enabling us to combine coverage of the important
binomial and normal probability distributions into a single chapter (Chapter 4).
Material on the comparison of population means and proportions was split into
two chapters, one (Chapter 8) describing the methodology for comparing two
or more population means and the other (Chapter 9), the methodology for
comparing two or more population proportions. Nonparametric tests are included
in brief optional sections in Chapters 7 and 8. The lengthy chapter on the analysis
of variance is omitted, and the chi-square analysis of contingency tables is intro-
duced as an optional section at the end of Chapter 9. Simple linear regression
analysis is included in Chapter 10, but multiple regression analysis—a topic
usually presented in the second semester of a two-semester course—has been
omitted.

These changes have produced a text that is suitable for a one-semester intro-
ductory course in statistics. In addition, the text allots a modest amount of space
to topics that would not usually be covered in an introductory course but might
serve as a reference source for the student. Like Statistics, the text provides a
good introduction to the basic concepts of statistics and to the important concepts
and methods of statistical inference.

In addition to making important changes in wording that improve readability
of the text, the fourth edition of A First Course in Statistics contains the following
major changes:

L. Measurement. We introduce the concept of variables in Chapter 1. We do
this by redefining the population to consist of “units” rather than “data,” and
then defining a variable to be the characteristic of these units. Data are then
obtained by measuring the variable of interest. This will focus more attention
on measurement and will make an easier transition to the concept of random
variables and their probability distributions.
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2. Types of Data. In the same vein, in Chapter 2 we have added more on the
concept of measuring different types of variables, introducing and defining
the four types of data: nominal, ordinal, interval, and ratio.

3. Estimation and Hypothesis Tests. The introduction to the classical infer-
ential techniques of estimation and tests of hypotheses had made for a very
long Chapter 6 in the third edition, especially with the (optional) material
on Type II errors. In the fourth edition we have separated single-sample
inference into two chapters: one on estimation (Chapter 6) and the second
on tests of hypotheses (Chapter 7).

4. Exercises. New exercises have been added throughout, this time concen-
trating on new and better mechanical exercises in the Learning the Mechanics
sections at the beginning of most exercise sets. Some new applied exercises
have been added as well, especially accompanying the new material.

The flexibility of past editions is maintained in this edition. Sections that are
not prerequisite to succeeding sections and chapters are marked “(Optional).”
For example, an instructor who wishes to devote significant time to exploratory
data analysis might cover all topics in Chapter 2. In contrast, an instructor who
wishes to move rapidly into inferential procedures might omit the optional section
on box plots and devote only several lectures to this chapter.

We have maintained the features of this text that we believe make it unique
among introductory statistics texts. These features, which assist the student in
achieving an overview of statistics and an understanding of its relevance in the
sciences, business, and everyday life, are as follows:

1. Case Studies. (See the list of case studies on page xv.) Many important
concepts are emphasized by the inclusion of case studies, which consist of
brief summaries of actual applications of statistical concepts and are often
drawn directly from the research literature. These case studies allow the
student to see applications of important statistical concepts immediately after
their introduction. The case studies also help to answer by example the often-
asked questions, “Why should I study statistics? Of what relevance is statistics
to my program?” Finally, the case studies constantly remind the student that
each concept is related to the dominant theme—statistical inference.

2. The Use of Examples as a Teaching Device. We have introduced and illus-
trated almost all new ideas by examples. Our belief is that most students will
better understand definitions, generalizations, and abstractions after seeing
an application. In most sections, an introductory example is followed by a
general discussion of the procedures and techniques, and then a second exam-
ple is presented to solidify the understanding of the concepts.

3. A Simple, Clear Style. We have tried to achieve a simple and clear writing
style. Subjects that are tangential to our objective have been avoided, even
though some may be of academic interest to those well versed in statistics.
We have not taken an encyclopedic approach in the presentation of material.

4. Many Exercises—Labeled by Type. The text has a large number of exercises
illustrating applications in almost all areas of research. (The answers for odd-
numbered exercises are included at the end of the text.) However, we believe
that many students have trouble learning the mechanics of statistical tech-
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niques when problems are all couched in terms of realistic applications—the

concept becomes lost in the words. Thus, the exercises at the ends of all

sections are divided into two parts:

a. Learning the Mechanics. These exercises are intended to be straightfor-
ward applications of the new concepts. They are introduced in a few words
and are unhampered by a barrage of background information designed to
make them “practical,” but which often detracts from instructional objec-
tives. Thus, with a minimum of labor, the student can recheck his or her
ability to comprehend a concept or a definition.

b. Applying the Concepts. The mechanical exercises described above are
followed by realistic exercises that allow the student to see applications of
statistics across a broad spectrum. Once the mechanics are mastered, these
exercises develop the student’s skills at comprehending realistic problems
that describe situations to which the techniques may be applied.

5. On Your Own . . . Each chapter ends with an exercise entitled On Your
Own . . . . The intent of this exercise is to give the student some hands-on
experience with an application of the statistical concepts introduced in the
chapter. In most cases, the student is required to collect, analyze, and interpret
data relating to some real application.

6. Using the Computer. We continue to encourage the use of computers in
the analysis of real data. A demographic database, consisting of 1,000 obser-
vations on 15 variables, has been described in Appendix B and is available
on diskette from the publisher. Most chapters include a suggested computer
application, Using the Computer . . . , which provides one or more computer
exercises that utilize the data in Appendix B and enhance the new material
covered in the chapter.

7. Where We've Been . . . Where We're Going . . . The first page of each
chapter is a “unification” page. Our purpose is to allow the student to see
how the chapter fits into the scheme of statistical inference. First, we briefly
show how the material presented in previous chapters helps us to achieve
our goal (Where We've Been). Then, we indicate what the next chapter (or
chapters) contributes to the overall objective (Where We're Going). This
feature allows us to point out that we are constructing the foundation block
by block, with each chapter an important component in the structure of
statistical inference. Furthermore, this feature provides a series of brief résu-
més of the material covered as well as glimpses of future topics.

8. Footnotes. Although the text is designed for students with a noncalculus
background, footnotes explain the role of calculus in various derivations.
Footnotes are also used to inform the student about some of the theory
underlying certain results. The footnotes allow additional flexibility in the
mathematical and theoretical level at which the material is presented.

9. Supplementary Material. ~Solutions manuals, a study guide, a Minitab sup-
plement, an integrated companion software system, a computer-generated test
system, and a 1,000-observation demographic database are available.

a. Solutions Manuals (by Nancy Shafer Boudreau). The solutions manuals
present detailed solutions to most exercises in the text. Many points are
clarified and expanded to provide maximum insight into and benefits from
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each exercise. The student’s manual provides solutions to odd-numbered
exercises, while the instructor’s manual provides solutions to the even-
numbered exercises.

. Study Guide (by Susan L. Reiland). For each chapter, the study guide

includes (1) a brief summary that highlights the concepts and terms intro-
duced in the textbook; (2) section-by-section examples with detailed solu-
tions; and (3) exercises (with answers provided at the end of the study
guide) that allow the student to check mastery of the material in each
section.

Minitab Supplement (by Ruth K. Meyer and David D. Krueger). The
Minitab computer supplement was developed to be used with Minitab
Release 7.0, a general-purpose statistical computing system. The supple-
ment, which was written especially for the student with no previous expe-
rience with computers, provides step-by-step descriptions of how to use
Minitab effectively as an aid in data analysis. Each chapter begins with a
list of new commands introduced in the chapter. Brief examples are then
given to explain new commands, followed by examples from the text
illustrating the new and previously learned commands. Where appropriate,
simulation examples are included. Exercises, many of which are drawn
from the text, conclude each chapter.

A special feature of the supplement is a chapter describing a survey
sampling project. The objectives of the project are to illustrate the eval-
uation of a questionnaire, provide a review of statistical techniques, and
illustrate the use of Minitab for questionnaire evaluation.

. DellenStat (by Michael Conlon). DellenStat is an integrated statistics

package consisting of a workbook and an IBM PC floppy diskette with
software and example sets of data. The system contains a file creation and
management facility, a statistics facility, and a presentation facility. The
software is menu-driven and has an extensive help facility. It is completely
compatible with the text.

The DellenStat workbook describes the operation of the software and
uses examples from the text. After an introductory chapter for new com-
puter users, the remaining chapters follow the outline of the text. Addi-
tional chapters show how to create new sets of data. Technical appendices
cover material for advanced users and programmers.

DellenStat runs on any IBM PC or close compatible with at least 256K
of memory and at least one floppy disk drive.

. DellenTest. This unique computer-generated random test system is avail-

able to instructors without cost. Utilizing an IBM PC computer and a
number of commonly used dot-matrix printers, the system will generate
an almost unlimited number of quizzes, chapter tests, final examinations,
and drill exercises. At the same time, the system produces an answer key
and student worksheet with an answer column that exactly matches the
column on the answer key.

Database. A demographic data set was assembled based on a systematic
random sample of 1,000 U.S. zip codes. Demographic data for each zip
code area selected were supplied by CACI, an international demographic
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and market information firm. Fifteen demographic measurements
(including population, number of households, median age, median house-
hold income, variables related to the cost of housing, educational levels,
the work force, and purchasing potential indexes based on the Bureau of
the Census Consumer Expenditure Surveys) are presented for each zip

code area.

Some of the data are referenced in the Using the Computer sections.
The objectives are to enable the student to analyze real data in a relatively
large sample using the computer, and to gain experience using the statistical
techniques and concepts on real data.
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WHERE WE'RE GOING. ..

Statistics? Is it a field of study, a group of
numbers that summarizes the state of our
national economy, the performance of a foot-
ball team, the social conditions in a particular
locale, or, as the title of a popular book
(Tanur et al., 1989) suggests, “a guide to the
unknown”? We will see in Chapter 1 that each
of these descriptions has some applicability
in understanding statistics. We will see that
descriptive statistics focuses on developing
numerical summaries that describe some phe-
nomenon, whereas inferential statistics uses
these numerical summaries to assist in making
decisions. The primary theme of this text is
inferential statistics. Thus, we concentrate on
showing you how statistics can be used to
interpret and use data to make decisions.
Since many jobs in industry, government,
medicine, and other fields require this facility,
we show you how statistics can be beneficial
to you.
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1.1

1 WHAT IS STATISTICS?

Statistics: What Is It?

What does statistics mean to you? Does it bring to mind batting averages, Gallup
polls, unemployment figures, numerical distortions of facts (lying with statistics!),
or simply a college requirement you have to complete? We hope to convince you
that statistics is a meaningful, useful science with a broad, almost limitless scope
of application to business, government, and the sciences. We also want to show
that statistics lie only when they are misapplied. Finally, our objective is to paint
a unified picture of statistics to leave you with the impression that your time
was well spent studying a subject that will prove useful to you in many ways.

Statistics means “numerical descriptions” to most people. Monthly unem-
ployment figures, the failure rate of a particular type of steel-belted automobile
tire, and the proportion of women who favor the Equal Rights Amendment all
represent statistical descriptions of large sets of data collected on some phenom-
enon. Often the purpose of calculating these numbers goes beyond the description
of the set of data. Frequently, the data are regarded as a sample selected from
some larger set of data whose characteristics we may wish to estimate. For
example, a sampling of unpaid accounts for a large merchandiser would allow
you to calculate an estimate of the average value of unpaid accounts. This estimate
could be used as an audit check on the total value of all unpaid accounts held
by the merchandiser. So, the applications of statistics can be divided into two
broad areas: (1) describing large masses of data and (2) drawing conclusions
(making estimates, decisions, predictions, etc.) about some set of data based on
sampling. So, the applications of statistics can be divided into two broad areas:
descriptive and inferential statistics.

Although both descriptive and inferential statistics are discussed in the following
chapters, the primary theme of the text is inference. Let us examine some case
studies that illustrate applications of statistics.

A SURVEY: WHERE "WOMEN'S WORK” IS DONE BY MEN

The 1980 February/March issue of Public Opinion describes the results of a sur-
vey of several hundred married men from each of nine countries who responded
to the following question:

In the following list, which household jobs would you say it would be
reasonable that the man would often take over from his wife: washing up
(doing dishes), changing baby’s napkin (diaper), cleaning house, ironing,
organizing meal, staying at home with sick child, shopping, none of these?



