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Preface

While an undergraduate, I enrolled in the first of many statistics courses.
At that time the course frequently left me and my classmates confused and
floundering to the extent that we learned little about statistics; however, 1 was
unable to express the faults I found with the assigned text. The book lacked
interesting and relevant examples, omitted computational steps, introduced but
did not define new concepts, and seldom presented the relevance or logic of
the techniques it purported to teach. I was frequently juggling numbers that
were not placed into a meaningful context rather than engaging in any real
problem solving.

My first experience with statistics would have been far more pleasant had
the instructor assigned a book that was less vulnerable to these criticisms. One
of my primary reasons for writing this book was to create a text that is not
deficient in these areas. Often, I have found that my experience as a statistics
professor has been shaped by my initial statistics course. When a textbook
presents the subject clearly, logically, and completely—not in abstract terms,
but through concrete examples—students understand better and enjoy the ma-
terial more. Students can learn statistics and have a satisfying experience,
provided the material is presented appropriately. I hope that you find this text
far more useful than the one I first used.

This book is the second edition of a major revision of the best-selling
behavioral science statistics textbook, Fundamentals of Behavioral Statistics,
by Richard P. Runyon and Audrey Haber. Their book is now in the sixth edition
and has been used by over one-quarter of a million students. Rewriting one of
the most widely acclaimed behavioral science textbooks for use by social
scientists was a challenge I could not resist. I was asked to preserve the strength
of the book that had made it such a success with students, professors, and
practitioners, yet write a text that would meet the specific needs of those in
sociology and the related areas of criminology, family and urban studies,
political science, and social welfare.

Student and faculty response to the first edition has been very satisfying.
This current edition features a broader emphasis on the interpretation of data.
To illustrate, Case Examples have been prominently displayed throughout the
text. These examples are excerpted from a rich and varied selection of contem-
porary research in the social sciences. With each of these Case Examples, raw
data are presented and analyzed in terms of the topics featured in a given
chapter. Later, they are subjected to more advanced analyses. The effect of
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these Case Examples is to bring cohesion to statistical topics that are often
perceived as separate and discrete. Statistics in Action, another new feature,
presents a recently published article or other research including design, research
goals, and raw data. The boxed examples demonstrate statistical analysis at a
level appropriate to student understanding, then offer additional data for anal-
ysis followed by solutions. The same study is often repeated later in the text
with more advanced analyses, so students can observe the continuity and
connectedness of statistical analysis.

The chapter on probability has undergone considerable revision, including
the addition of tree and Venn diagrams, as well as conditional and joint
probabilities. A new chapter, ‘‘Statistical Inference with Ordinally Scaled
Variables,”” has been added. It discusses such topics as the Mann—Whitney
U-test, nonparametric tests involving correlated samples, the sign test, and the
Wilcoxon matched-pairs signed-rank test. A new section on goals of statistical
research has been added in Chapter 1, Kendall's tau-b has been added to
Chapter 8, and approximately 20 percent of the exercises at the end of each
chapter are new.

Features of the Book

A number of important features have been included in this text. Key terms
appear in boldface, and terms that require emphasis have been italicized. Visual
devices, such as charts, figures, and graphs are also incorporated to ensure
minimum understanding by the student. New equations are discussed fully
rather than mechanically applied, and ample examples are initially provided to
ensure comprehension.

Each chapter begins with a content listing to provide the student with an
overview of the included material and ends with a glossary of key terms and
chapter summary. A student workbook has been designed to provide review
practice and feedback for the student. The workbook incorporates a pro-
grammed review of terms, symbols, and concepts; selected computational
exercises for application purposes; and test questions. A software statistics disk
for IBM microcomputers is available for students to learn statistical concepts
by calculating basic statistical measures.

The Appendix includes a review of basic mathematics, a glossary of
symbols keyed to the first page on which the symbols appear, and a complete
set of tables accompanied by explicit directions for their use. Other features of
the book are a master glossary of key terms, a chronological listing (inside the
front and back covers of the text) of the most frequently used equations, and
a comprehensive index.
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1.1 What Is Statistics?

Think for a moment of the thousands of incredibly complex things you do
during the course of a day. You are absolutely unique. No one else possesses
your physical features, your intellectual makeup, your personality character-
istics, and your value system. Yet, like billions of others of your species, you
are among the most finely tuned and enormously sophisticated statistical in-
struments ever devised by natural forces. Every moment of your life provides
testimony to your ability to receive and process a variety of information and
then to use this information instantly to determine possible courses of action.

To illustrate, imagine you are driving in heavy traffic. You are continu-
ously observing the road conditions, noting the speed of cars in front of you
compared to your own speed, the position and rate of approach of vehicles to
your rear, and the presence of automobiles in the oncoming lane. If you are
an alert driver, you are constantly summarizing this information—usually with-
out words or even awareness.

Imagine next that, without warning, the driver of the car in front of you
suddenly jams on the brakes. In an instant you must act upon this prior
information. You must brake the car, turn left, turn right, or pray. Your brain
instantly considers alternative courses of action: If you jam on the brakes, what
is the possibility that you will stop in time? Is the car behind you far enough
away to avoid a rear-end collision? Can you avoid an accident by turning into
the left lane or onto the right shoulder? Most of the time your decision is
correct. Consequently, most of us live to a ripe old age.



The Definition of Statistical Analysis

BOX 1.1

Acquired Immunodeficiency Syndrome (AIDS) in Europe

Statistics is one of the most widely
used tools in the behavioral, social,
medical, and physical sciences. Statis-
tical information is collected on vir-
tually every aspect of life and death.
The resulting data are then subjected to
various levels of statistical processing,
inferences are drawn, and decisions are
made that directly and indirectly affect
our daily lives.

Often, observations are made at vary-
ing times to permit the comparison of
changes over time. The records of these
observations are then analyzed and the

results are summarized visually in
graphic form. The data summarized in
the following graph (Figure 1.1) show
the number of cases and the number of
deaths ascribed to acquired immunode-
ficiency syndrome (AIDS) in 21 Euro-
pean countries from 1981 through the
first 6 months of 1985 [MMWR, 35(3),
1986]. The graph leaves little to the
imagination. It shows a progressive in-
crease over time in both the number of
new cases and the number of deaths
from previously diagnosed cases.

Table 1.1 shows the risk groups that

Figure 1.1 Acquired immunodeficiency syndrome cases and deaths, by 6-month period of
diagnosis—21 European countries, January 1, 1981 to June 30, 1985.
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1.1 What Is Statistics?

are identified according to the country
of origin. Among native Europeans, the
overwhelming majority of victims are
either homosexual or bisexual. Known
risk factors have been identified as any
practices that involve the sharing of
body fluids with individuals infected
with AIDS. These include sexual inter-
course, the shared use of intravenous
drug paraphernalia, and blood transfu-
sions if the donor blood contains the
AIDS virus. Note that the majority of
AIDS victims from the Caribbean Is-
lands and Africa do not appear to be
among risk groups that are known to be
highest in Europe and the United
States—homosexual and bisexual males.
Rather, among African nationals AIDS
appears to be more common among het-
erosexuals than homosexuals (124 out
of 157 are males and females presumed
to be heterosexual, whereas only 11 out

of 157 were identified as homosexual or
bisexual). The same appears to be true
of Caribbean nationals (only 4 out
of 39 were identified as homosexual or
bisexual).

As of this writing, there is neither a
vaccine nor a cure for AIDS, nor does
any breakthrough appear imminent. For
the present, prevention appears to be the
only available option in the efforts to
stem the tide in the spread of AIDS.
Large-scale educational efforts—enlist-
ing the active participation of medical,
social, and mental health profession-
als—are underway to convince those at
greatest risk to modify many aspects of
their sexual behavior [MMWR, 35(10),
1986].

Source: From Centers for Disease Control (1986)
*‘Acquired Immunodeficiency Syndrome—Eu-
rope’’, Morbidity and Mortality Weekly Report,
35, 35-46.

- Table 1.1 Acquired immunodeficiency syndrome cases, by patient risk group and
' geographic origin—21 European countries, through September 30,

1985
Origin Total
Caribbean
Patient risk group Europe Islands Africa Other No. (%)
1. Male homosexual
or bisexual 1,031 4 11 39 1,085 (69)
2. IV drug abuser 90 — —_ — 90 (6)
3. Hemophilia pa-
tient 52 — — 1 53 (3)
4. Transfusion re-
cipient (without
other risk factors) 30 — 5 — 35 (2)
5. 1- and 2-associ-
ated” 21 — 1 2 24 2
6. No known risk
~ factor
~ Male 59 24 81 3 167 (11)
. Female 31 10 43 — 84 (5)
7. Unknown 16 1 16 2 35 (2)
Total 1,330 (85%) 39 (2%) 157 (10%) 47 (3%) 1,573 (100)

*Individuals were IV drug users and either homosexual or bisexual.




