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'PREFACE

The purpose of this book is to introduce you to statistical procedures used by
social researchers. Inasmuch as the book is intended for the introductory level,
do not expect too much, since you simply cannot learn everything there is to
know about statistics from an introductory text. If your ultimate goal is to
become competent in the use of sophisticated statistical techniques, you will
have to go beyond what is offered here. However, the material presented here
will give you the kind of foundation that will make it easy for you to master more
advanced material.

While you should not expect too much from this book, do not expect too lit-
tle. The book is designed to provide a self-contained set of ideas and techniques
that should be of substantial use even if you have no plans to go beyond in-
troductory-level statistics. It will give you sufficient background to engage in
statistical descriptions and carry out analyses of social data that are of interest
to you. The material is also designed to assist you in reading and evaluating
social research reports more critically. It is also true that more and more of the
information we must digest to make intelligent everyday choices in our roles as
consumers, employers, investors, voters, and community members is based on
statistically oriented reports. The material in this text should better enable you
to make these decisions.

Whatever your objectives in studying introductory statistics, a text should do
two things for you. First, it should familiarize you with the rationale around which
statistical work and decision making is organized. Statistics, like other formal
analytic approaches for interpreting the world, represents a particular way of
thinking. In order to use and understand statistics properly you must be
acquainted with the conceptual foundations on which statistical thinking is
based. Special effort has been made here to elaborate concepts and show how
they fit together to make up the logical models of statistics.

The second thing an introductory text should do is help you learn the
mechanics of applying and interpreting statistics. This means that you should
learn how various statistics are calculated, which statistics are most appropriate
for a given set of data, and what the precise meaning of the statistical result is.
While the calculation aspect of statistics is perhaps most often seen as responsi-
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ble for students’ lack of enthusiasm for enrolling in statistics courses, you will find
that in this text calculations have been reduced to relatively simple arithmetic.
And care has been taken to illustrate in detail the steps that must be followed in
calculating a statistic. Emphasis has also been placed on how to determine what
the most appropriate statistic is for a data set. And concrete examples have been
developed which help to illustrate the use and meaning of different statistical
procedures.

The chapters in the text have been designed to ease mastery of the material.
A topic outline has been placed at the opening of each chapter to give you a
road map of the topics the chapter will cover. You can also look at the outline as
a summary of the new ideas and techniques that are discussed. At the end of
each chapter you will find a section titled Key Terms, Symbols, and Formulas
that contains a summary and definitions of new terms, symbols, and formulas
introduced in the chapter. These summaries provide a convenient reference to
the material in the chapter as well as a guide in preparing for examinations.
Each chapter also contains a set of exercises you should complete to help in-
ternalize the material. Answers to the exercises are presented at the end of the
book. Finally, each chapter has a list of references to other texts on statistics.
The references are accompanied by brief comments indicating the particular
contribution that is to be gained from them.

The text consists of 13 chapters. The first chapter has the dual purpose of
showing how statistical work fits into the overall process of research, as well as
presenting some preliminary comments and reviews of the basic arithmetic that
will be used in the book. Chapters 2 and 3 contain techniques for descriptive sta-
tistics. Chapter 2 discusses measurement and various methods for displaying
data, whereas Chapter 3 presents summary descriptions including measures of
central tendency, the mode, median, and mean, and measures of variation,
that is, measures showing the differences among sample members.

Chapters 4 through 6 provide an introduction to statistical inference or the
process whereby the results of studies of small samples can be generalized to
large populations. Chapters 4 and 5 present two different models for determin-
ing the probability of a given sample result, and Chapter 6 details the basis for
generalizing the observations on relatively small samples to large populations.

Chapter 7 details the procedures for testing hypotheses with statistical
measures, and Chapter 8 shows how to determine whether a sample represents
a good fit to the population it is presumed to represent. Chapters 9 and 10 show
how to compare two samples to find out whether the populations they represent
are similar. Chapter 11 extends the concept of comparing samples to three or
more samples using methods of analysis of variance.

The last two chapters introduce measures of association. Regression analysis
and measures of correlation are presented in Chapter 12, and Chapter 13
presents a variety of additional measures of association.

Wihiting a text like this obviously requires the support and interest of a great
many people. Most important on that list is my wife, Loretta, who provided the
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encouragement and concern that is needed on a day-to-day basis. My children,
Richard and Jeannie, also played a vital supportive role. It would be impossible
to detail all those who were instrumental in the completion of the work, but the
foremost influence was that of my students at the Florence Heller Graduate
School at Brandeis University, who throughout the years have been patient and
consistent in providing the challenge and atmosphere necessary to encourage
the development of clear expression and meaningful organization of the subject
matter. | also wish to thank Judson Pearson of the University of Colorado who
first introduced me to statistics, and Howard E. Freeman of the University of
California, Los Angeles, who first encouraged me to write a statistics text. The
comments and criticisms of my reviewers were most helpful, including those of
Frank D. Bean, University of Texas, Austin; Sheldon Ekland-Olson, University
of Texas, Austin; Howard Fradkin, California State University, Long Beach;
Rebecca F. Guy, Memphis State University; Anita S. Harbert, San Diego State
University; Anthony A. Hickey, George Mason University; Sidney Kronus, Uni-
versity of North Carolina, Asheville; David D. McFarland, University of Califor-
nia, Los Angeles; James R. Marshall, State University of New York, Buffalo;
Kathleen Natalino, Cleveland State University; David E. Payne, University of
North Dakota; David J. Pratto, University of North Carolina, Greensboro; Ken-
neth M. Rothrock, Bowling Green State University; Marsha M. Seltzer, Boston
University; and Kenneth Southwood, University of lllinois, Urbana.

I am also indebted to the editorial staff of McGraw-Hill Book Company,
who were most diligent in guiding me through the process including Eric Mun-
son, Claudia Tantillo, Christina Mediate, and James W. Bradley. Finally, [ wish
to thank Frances Buckley who went above and beyond the call of duty in typ-
ing, assembling, and accomplishing all the other necessary work that trans-
forms a semilegible draft into a finished product.

Norman R. Kurtz
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NTRODUCTION The purpose of this book is to introduce you to the sub-

ject of social statistics. Before launching into the specifics of the subject, how-

ever, you should have a general idea of what statistics is about and the role it

plays in the process of social research. This chapter is intended to provide

you with such an overview. In addition the chapter will discuss the use of
mathematics in statistics so that you will know what to expect, and it will provide
you with a brief review of the basic mathematical symbols and procedures you
should be familiar with.

WHAT IS STATISTICS ABOUT?

Statistics is a body of methods; these methods are used to assemble, describe,
and analyze numerical data pertaining to various aspects of social life. So statisti-
cians are concerned with the same topics that are of interest to the social sciences
in general. What makes statistical work unique is its focus on numerical repre-
sentations of social life, that is, on things that can be counted, measured, or
quantified. For example, statistics are used to describe such things as the number
of members in an average family, the relationship between family size and
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amount of income, and the correspondence between amount of family income
and measures of attitudes.

The methods of statistics can be divided into two categories, descriptive sta-
fistics and inferential statistics. Descriptive statistics consist of exactly what the
name implies: They are methods for describing social phenomena and, more
specifically, they provide numerical descriptions. As you likely know from your
own experience, providing an exact description can be deceivingly difficult
unless you follow a well-organized set of procedures. Suppose, for example, that
you were asked to describe your home community in terms of three basic
characteristics—sex, age, and family income. The purpose of the description is
to provide a good understanding of the number of males and females, the age
structure of the community, and the proportion of families that fall into various
income categories.

Each of the three characteristics is a variable, that is, each is an entity that
can take different values for the members of your community. Thus sex is a vari-
able that has one of two possible values, male or female; age can have values
ranging from 1 day to more than 100 years; and income can take on a wide
range of values from very low to very high earnings. The variation in values for a
given characteristic is the primary concern of statistical description. The total set
of values for a particular characteristic is known as the distribution of the vari-
able. Each variable has a specific distribution for a given population. For ex-
ample, the members of your home community are distributed across the values
of male and female in a specific form, and this form is referred to as the distribu-
tion of males and females. If your home community consists of 39 percent males
and 61 percent females, this is its distribution on the variable of sex. Similarly,
the members of your community represent a specific distribution on the vari-
ables of age and income. These distributions differ from that of sex because they
represent more than two values. If age, for example, is reported in years, the dis-
tribution would have values all the way from 1 year and less to the age of the
oldest community member.

Descriptive statistics is the body of methods used to assemble, organize, and
display distributions of variables (also referred to as data). An important goal of
this book is to familiarize you with these descriptive techniques. The presentation
is intended not only to enable you to better understand the statistical descrip-
tions presented by others but will also prepare you to develop your own descrip-
tions of those aspects of social life that interest you.

The second category of statistical methods is inferential statistics which are
used to infer the characteristics-of apopulation from observations-made ona
sample. Inferential statistics make-it possible to describe large populations using
information from relatively small samples representing the populations. The
great majority of social research is based on inferential statistics, because ordi-
narily the study of large populations is too difficult and expensive.

Returning to the study of your community, suppose it consists of 4000 peo-
ple. Even for such a relatively small community it would be almost impossible for
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you to contact every one of the 4000 members and ask them about sex, age,
and family income. A much easier course of action would be to select a small
sample, perhaps as few as 250, collect the required information from them, and
based on this information infer what the distributions for the three variables are
for the total population. If the sample is selected properly and correct procedures
followed to derive the information, an accurate description of the population will
be obtained.

While numerical descriptions of samples and populations serve a somewhat
similar purpose, it is important to maintain a distinction between them. As we
shall see in studying stastistical inference, population values are fixed. For ex-
ample, the number of males and females in your community at any point in time
is a fixed value, such as 39 percent male. Such numerical descriptions of popula-
tions are referred to as parameters.

Sample descriptions, however, are not fixed values in that, if you draw sev-
eral samples from the same population at the same point in time, the value
provided by each sample may differ slightly. Thus one sample may show 38.2
percent males, another 39.8 percent, and so on. The techniques of statistical in-
ference are specifically concerned with evaluating the meaning of the variation in
sample estimates. The numerical descriptions derived from samples are referred
to as statistics and are estimates of population parameters.

Researchers are concerned not only with estimating the values for variables
describing one population, but often wish to compare the values of variables for
two or more populations. Thus, you may wish to compare the sex ratio of your
community to that of two neighboring communities. Suppose you did that and
found the following data.

Your South North
community, % community, % community, %
Male 39.0 47.1 51.2
Female 61.0 529 488
100.0 100.0 100.0

If the data were based on samples from the three communities, methods of sta-
tistical inference would enable you to determine whether the populations
represented by the three samples really differed in terms of their sex distribu-
tions.

The use of inferential procedures perhaps most familiar to the general public
relates to reports of election outcomes in which pollsters predict elections results
with amazing accuracy when 5 percent or fewer of the ballots have been
counted. They are able to do this because the use of small samples makes it pos-
sible to estimate accurately how the population at large will vote.

A major goal of this text is to introduce you to the methods and logic that
make statistical inference possible. You will not only learn about the procedures
that undergird the inferential process, but you will also find that methods are
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available for determining the margin of error that is likely to accompany a partic-
ular inference.

HOW IMPORTANT IS
STATISTICS TO SOCIAL RESEARCH?

While the general purpose of statistics is to describe characteristics and rela-
tionships within and between populations, statistical methods represent a small
part of a broader set of activities referred to as social research. But the part that
statistics plays is important. An example can serve to illustrate the role of statistics
in the research process. While the example simplifies the actual way in which
research is done, it will give you a better idea of why statistics is so important.

Reference group theory suggests that membership in a group furnishes in-
dividuals with frames of reference that among other things provide them with a
basis for self-evaluation. A researcher, Lorenz, wondered whether membership
in a racial group and the frame of reference it provides affect the way in which in-
dividuals evaluate their potential for future economic success.* Her theory
suggests that members of reference groups experiencing lower overall success,
even if it is due to an external force such as racial discrimination, are likely to
have lower aspirations for future economic achievements.

An important component of social research is developing and evaluating
theoretical schemes that provide explanations for social behaviors. Lorenz, who
was curious about potential differences in the aspirations of blacks and whites,
found that reference group theory provided a possible explanation.

However, the proposition that reference group membership affects future
economic aspirations is an abstract statement, and in order to evaluate its ef-
ficacy, it must be reduced to elements that can be measured. This means that
variables must be identified that correspond in some way to the abstract terms of
the theoretical proposition. Thus, for example, Lorenz defined the abstract term
reference groups in terms of the variable of membership in a racial group.
Only two racial groups, blacks and whites, were involved, thus the vari-
able of race had only two values. Aspirations were defined in terms of whether
individuals felt they would own a home someday. (Actually, Lorenz used sev-
eral measures, but for the sake of our example only one measure, aspirations
for future home ownership, will be considered.)

The process of moving from abstract concepts to measurable variables is
called opéﬁgﬁ Arralization. It consists of specifying the operations that must be
performed to observe or measure referents of abstract concepts. In our example,

*The example used here is based on a study reported by Gerda Lorenz, ‘‘Aspirations of
Low-Income Blacks and Whites: A Case Study of Reference Group Processes,” Ameri-
can Journal of Sociology, 78:371-398 (1972). While the discussion which follows draws
on the material from the article, the presentation represents a considerable simplification
of the study.



