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THE PURPOSE OF STATISTICAL ANALYSIS is to clarify and not confuse. It is a
tool for answering questions. It allows us to take large bodies of infor-
mation and summarize them with a few simple statements. It lets us
come to solid conclusions even when the realities of the research world
make it difficult to isolate the problems we seek to study. Without statis-
tics, conducting research about crime and justice would be virtually im-
possible. Yet, there is perhaps no other subject in their university studies
that criminal justice students find so difficult to approach.

A good part of the difficulty lies in the links students make between
statistics and math. A course in statistics is often thought to mean long
hours spent solving equations. In developing your understanding of sta-
tistics in criminal justice research, you will come to better understand the
formulas that underlie statistical methods, but the focus will be on con-
cepts and not on computations. There is just no way to develop a good
understanding of statistics without doing some work by hand. But in the
age of computers, the main purpose of doing computations is to gain a
deeper understanding of how statistics work.

Researchers no longer spend long hours calculating statistics. In the
1950s, social scientists would work for months developing results that
can now be generated on a computer in a few minutes. Today, you do
not need to be a whiz kid in math to carry out a complex statistical
analysis. Such analyses can be done with user-friendly computer pro-
grams. Why then do you need a course in statistics? Why not just leave it
to the computer to provide answers? Why do you still need to learn the
basics?

The computer is a powerful tool and has made statistics accessible to
a much larger group of criminal justice students and researchers. How-
ever, the best researchers still spend many hours on statistical analysis.
Now that the computer has freed us from long and tedious calculations,
what is left is the most challenging and important part of statistical analy-
sis: identifying the statistical tools that will best serve researchers in inter-
preting their research for others.
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The goal of this text is to provide you with the basic skills you will
need to choose statistics for research and interpret them. It is meant for
students of criminology and criminal justice. As in other fields, there are
specific techniques that are commonly used and specific approaches that
have been developed over time by researchers who specialize in this
area of study. These are the focus of this text. Not only do we draw our
examples from crime and justice issues; we also pay particular attention
to the choices that criminal justice researchers make when approaching
statistical problems.

Before we begin our study of statistics in criminal justice, it is useful
to state some basic principles that underlie the approach taken in this
text. They revolve around four basic questions. First, what should our
purpose be in choosing a statistic? Second, why do we use statistics to
answer research questions? Third, what basic principles apply across
very different types of statistics? And finally, what are the different uses
for statistics in research?

of Statistics Is to Clarify

It sometimes seems as if researchers use statistics as a kind of secret lan-
guage. In this sense, statistics provide a way for the initiated to share
ideas and concepts without including the rest of us. Of course, it is nec-
essary to use a common language to report research results. This is one
reason why it is important for you to take a course in statistics. But the
reason we use statistics is to make research results easier—not more dif-
ficult—to understand. For example, if you wanted to provide a description
of three offenders you had studied, you would not need to search for statis-
tics to summarize your results. The simplest way to describe your sample
would be just to tell us about your subjects. You could describe each
offender and his or her criminal history without creating any real
confusion. But what if you wanted to report on 20 offenders? It would
take quite a long time to tell us about each one in some detail, and it
is likely that we would have difficulty remembering who was who.
It would be even more difficult to describe 100 offenders. With
thousands of offenders, it would be just about impossible to take this
approach.

This is one example of how statistics can help to simplify and clarify
the research process. Statistics allow you to use a few summary state-
ments to provide a comprehensive portrait of a large group of offenders.
For example, instead of providing the name of each offender and telling
us how many crimes he or she committed, you could present a single
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statistic that described the average number of crimes committed by the
people you studied. You might say that, on average, the people you
studied committed two to three crimes in the last year. Thus, although it
might be impossible to describe each person you studied, you could, by
using a statistic, give your audience an overall picture. Statistics make it
possible to summarize information about a large number of subjects with
a few simple statements.

Given that statistics should simplify the description of research results,
it follows that the researcher should utilize the simplest statistics appro-
priate for answering the research questions that he or she raises.
Nonetheless, it sometimes seems as if researchers go out of their way to
identify statistics that few people recognize and even fewer understand.
This approach does not help the researcher or his or her audience.
There is no benefit in using statistics that are not understood by those in-
terested in your research findings. Using a more complex statistic when a
simpler one is appropriate serves no purpose beyond reducing the num-
ber of people who will be influenced by your work.

The best presentation of research findings will communicate results in
a clear and understandable way. When using complex statistics, the re-
searcher should present them in as straightforward a manner as possible.
The mark of good statisticians is not that they can mystify their audi-
ences, but rather that they can communicate even complex results in a
way that most people can understand.

Statistics Are Used to Solve Problems

Statistics develop because of a need to deal with a specific type of ques-
tion or problem. In the example above, you were faced with the
dilemma that you could not describe each person in a very large study
without creating a good deal of confusion. We suggested that an average
might provide a way of using one simple statistic to summarize a charac-
teristic of all the people studied. The average is a statistical solution. It is
a tool for solving the problem of how to describe many subjects with a
short and simple statement.

As you will see in later chapters, statistics have been developed to
deal with many different types of problems that researchers face. Some
of these may seem difficult to understand at the outset, and indeed it is
natural to be put off by the complexities of some statistics. However, the
solutions that statisticians develop are usually based on simple common
sense. Contrary to what many people believe, statistics follow a logic
that you will find quite easy to follow. Once you learn to trust your com-
mon sense, learning statistics will turn out to be surprisingly simple. Indeed,
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our experience is that students who have good common sense, even
if they have very little formal background in this area, tend to become
the best criminal justice statisticians. But in order to be able to use com-
mon sense, it is important to approach statistics with as little fear as
possible. Fear of statistics is a greater barrier to learning than any of the com-
putations or formulas that we will use. It is difficult to learn anything when
you approach it with great foreboding. Statistics is a lot easier than you think.
The job of this text is to take you step by step through the principles and
ideas that underlie basic statistics for criminal justice researchers. At the
beginning, we will spend a good deal of time examining the logic behind
statistics and illustrating how and why statisticians choose a particular
solution to a particular statistical problem. What you must do at the outset
is take a deep breath and give statistics a chance. Once you do, you will find
that the solutions statisticians use make very good sense.

Basic Principles Apply Across Statistical Techniques

A few basic principles underlie much of the statistical reasoning you will
encounter in this text. Stating them at the outset will help you to see
how statistical procedures in later chapters are linked one to another. To
understand these principles, you do not need to develop any computa-
tions or formulas; rather, you need to think generally about what we are
trying to achieve when we develop statistics.

The first is simply that in developing statistics we seek to reduce the
level of error as much as possible. The purpose of research is to provide
answers to research questions. In developing these answers, we want to
be as accurate as we can. Clearly, we want to make as few mistakes as
possible. The best statistic is one that provides the most accurate state-
ment about your study. Accordingly, a major criterion in choosing which
statistic to use—or indeed in defining how a statistic is developed—is the
amount of error that a statistic incorporates. In statistics, we try to mini-
mize error whenever possible.

Unfortunately, it is virtually impossible to develop any description
without some degree of error. This fact is part of everyday reality. For
example, we do not expect that our watches will tell perfect time or that
our thermostats will be exactly correct. At the same time, we all know
that there are better watches and thermostats and that one of the factors
that leads us to define them as “better” is that they provide information
with less error. Similarly, although we do not expect our stockbroker to
be correct all of the time, we are likely to choose the broker who we
believe will make the fewest mistakes.
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In choosing a statistic, we also use a second principle to which we
will return again and again in this text: Statistics based on more informa-
tion are generally preferred over those based on less information. This
principle is common to all forms of intelligence gathering and not just
those that we use in research. Good decision making is based on infor-
mation. The more information available to the decision maker, the better
he or she can weigh the different options that are presented. The same
goes for statistics. A statistic that is based on more information, all else
being equal, will be preferred over one that utilizes less information.
There are exceptions to this rule, often resulting from the quality or form
of the information or data collected. We will discuss these in detail in the
text. But as a rule, the best statistic utilizes the maximum amount of
information.

Our third principle relates to a danger that confronts us in using statis-
tics as a tool for describing information. In many studies, there are cases
that are very different from all of the others. Indeed, they are so different
that they might be termed deviant cases or, as statisticians sometimes call
them, “outliers.” For example, in a study of criminal careers, there may
be one or two offenders who have committed thousands of crimes,
whereas the next most active criminal in the sample has committed only
a few hundred crimes. Although such cases form a natural part of the
research process, they often have very significant implications for your
choice of statistics and your presentation of results.

In almost every statistic we will study, outliers present a distinct and
troublesome problem. A deviant case can make it look as if your offend-
ers are younger or older than they really are—or less or more criminally
active than they really are. Importantly, deviant cases often have the
most dramatic effects on more complex statistical procedures. And it is
precisely here, where the researcher is often preoccupied with other sta-
tistical issues, that deviant cases go unnoticed. But whatever statistic is
used, the principle remains the same: Outliers present a significant prob-
lem in choosing and interpreting statistics.

The final principle is one that is often unstated in statistics, because it
is assumed at the outset: Whatever the method of research, the researcher
must strive to systematize the procedures used in data collection and
analysis. As Albert J. Reiss, Jr., a pioneer in criminal justice methodolo-
gies, has noted, “systematic” means in part “that observation and record-
ing are done according to explicit procedures which permit replication
and that rules are followed which permit the use of scientific inference.””

'A. J. Reiss, Jr., “Systematic Social Observation of Social Phenomenon,” in Herbert
Costner (ed.), Sociological Methodology (San Francisco: Jossey Bass, 1971), pp. 3-33.
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While Reiss’s comment will become clearer as statistical concepts are
defined in coming chapters, his point is simply that you must follow
clearly stated procedures and rules in developing and presenting statisti-
cal findings. It is important to approach statistics in a systematic way. You
cannot be sloppy or haphazard, at least if the statistic is to provide a good
answer to the research question you raise. The choice of a statistic should
follow a consistent logic from start to finish. You should not jump from
statistic to statistic merely because the outcomes are favorable to the the-
sis you raise. In learning about statistics, it is also important to go step by
step—and to be well organized and prepared. You cannot learn statistics
by cramming in the last week of classes. The key to learning statistics is
to adopt a systematic process and follow it each week.

Statistical procedures are built on all of the research steps that pre-
cede them. If these steps are faulty, then the statistics themselves will be
faulty. In later chapters, we often talk about this process in terms of the
assumptions of the statistics that we use. We assume that all of the rules
of good research have been followed up to the point where we decide
on a statistic and calculate it. Statistics cannot be disentangled from the
larger research process that comes before them. The numbers that we
use are only as good as the data collection techniques that we have
employed. Very complex statistics cannot hide bad research methods. A
systematic approach is crucial not only to the statistical procedures that
you will learn about in this text but to the whole research process.

The Uses of Statistics

In the chapters that follow, we will examine three types of statistics or
three ways in which statistics are used in criminal justice. The first is
called descriptive statistics, because it helps in the summary and de-
scription of research findings. The second, inferential or inductive sta-
tistics, allows us to make inferences or statements about large groups
from studies of smaller groups, or samples, drawn from them. Finally,
we introduce multivariate statistics toward the end of the text. Multi-
variate statistics, as the name implies, allow us to examine a series of
variables at one time.

Descriptive Statistics

We are all familiar in some way with descriptive statistics. We use them
often in our daily lives, and they appear routinely in newspapers and on
television. Indeed, we use them so often that we sometimes don’t think
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of them as statistics at all. During an election year, everyone is con-
cerned about the percentage support that each candidate gains in the
primaries. Students at the beginning of the semester want to know what
proportion of their grades will be based on weekly exercises. In deciding
whether our salaries are fair, we want to know what the average salary is
for other people in similar positions. These are all descriptive statistics.
They summarize in one simple statement the characteristics of many
people. As discussed above in the example concerning criminal histories,
descriptive statistics make it possible for us to summarize or describe
large amounts of information.

In the chapters that follow, we will be concerned with two types of
descriptive statistics: measures of central tendency and measures of
dispersion. Measures of central tendency are measures of typicality.
They tell us in one statement what the average case is like. If we could
take only one person as the best example for all of the subjects we stud-
ied, who would it be? If we could choose only one level of criminal ac-
tivity to typify the frequency of offending of all subjects, what level
would provide the best snapshot? If we wanted to give our audience a
general sense of how much, on average, a group of offenders stole in a
year, what amount would provide the best portrait? Percentages, propor-
tions, and means are all examples of measures of central tendency that
we commonly use. In the coming chapters, you will learn more about
these statistics, as well as more complex measures with which you may
not be familiar, such as correlation and regression coefficients.

Having a statistic that describes the average case is very helpful in de-
scribing research results. However, we might also want to know how
typical this average case is of the subjects in our study. The answer to
this question is provided by measures of dispersion. They tell us to what
extent the other subjects we studied are similar to the case or statistic we
have chosen to represent them. Although we don’t commonly use mea-
sures of dispersion in our daily lives, we do often ask similar questions
without the use of such statistics.

For example, in deciding whether our income is fair, we might want
to know not only the average income of others in similar positions, but
also the range of incomes that such people have. If the range was very
small, we would probably decide that the average provides a fairly good
portrait of what we should be making. If the range was very large, we
might want to investigate more carefully why some people make so
much more or less than the average. The range is a measure of disper-
sion. It tells us about the spread of scores around our statistic. In the
chapters that follow, we will look at other measures of dispersion—for
example, the standard deviation and variance, which may be less famil-
iar to you. Without these measures, our presentation of research findings
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would be incomplete. It is not enough simply to describe the typical
case; we must also describe to what degree other cases in our study are
different from or similar to it.

Inferential Statistics

Inferential statistics allow us to make statements about a population, or
the larger group of people we seek to study, on the basis of a sample
drawn from that population. Without this very important and powerful
tool, it would be very difficult to conduct research in criminal justice.
The reason is simple. When we conduct research, we do so to answer
questions about populations. But in reality we seldom are able to collect
information on the whole population, so we draw a sample from it. Sta-
tistical inference makes it possible for us to infer characteristics from that
sample to the population.

Why is it that we draw samples if we are really interested in making
statements about populations? In good part it is because gaining informa-
tion on most populations is impractical and/or too expensive. For exam-
ple, if we seek to examine the attitudes of U.S. citizens toward criminal
justice processing, we are interested in how all citizens feel. However,
studying all citizens would be a task of gigantic proportion and would
cost billions of dollars. Such surveys are done every few years and are
called censuses. The last census in the United States took many years to
prepare and implement and cost over $5 billion to complete. If every re-
search study of the American population demanded a census, then we
would have very few research projects indeed. Even when we are interested
in much smaller populations in the criminal justice system, examination of
the entire population is often beyond the resources of the criminal justice
researcher. For example, to study all U.S. prisoners, we would have to
study over 1 million people.

Even if we wanted to look at the 100,000 or so women prisoners, it
would likely cost millions of dollars to complete a simple study of their
attitudes. This is because the most inexpensive data collection can still
cost tens of dollars for each subject studied. When you consider that the
National Institute of Justice, the primary funder of criminal justice re-
search in the United States, provides a total of about $100 million a year
for all research, it is clear that criminal justice research cannot rely on
studies of whole populations.

It is easy to understand, then, why we want to draw a sample or sub-
set of the larger population to study, but it is not obvious why we should
believe that what we learn from that sample applies to the population
from which it is drawn. How do we know, for example, that the atti-
tudes toward criminal justice expressed by a sample of U.S. citizens are
similar to the attitudes of all citizens? The sample is a group of people
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drawn from the population; it is not the population itself. How much
can we rely on such estimates? And to what extent can we trust such statis-
tics? You have probably raised such issues already, in regard to either the
surveys that now form so much a part of public life or the studies that
you read about in your other college classes. When a news organization
conducts a survey of 1,000 people to tell us how all voters will vote in the
next election, it is using a sample to make statements about a population.

The criminal justice studies you read about also base their conclu-
sions about populations—whether of offenders, criminal justice agents,
crime-prone places, or criminal justice events—on samples. Statistical in-
ference provides a method for deciding to what extent you can have
faith in such results. It allows you to decide when the outcome observed
in a sample can be generalized to the population from which it was
drawn. Statistical inference is a very important part of statistics and one
we will spend a good deal of time discussing in this text.

Taking into Account Competing Explanations: Multivariate Statistics
Multivariate statistics allow us to solve a different type of problem in re-
search. It is often the case that the issue on which we want to focus is
confounded by other factors in our study. Multivariate statistics allow us
to isolate one factor while taking into account a host of others. For ex-
ample, a number of criminal justice studies examine the impact of im-
prisonment on the future criminal behavior of offenders. In general, they
compare offenders who are found guilty in court and sentenced to
prison with those who are found guilty but do not receive a prison sanction.
Such studies focus on whether the criminal behavior of prisoners,
once they are released into the community, is different from that of non-
prisoners. Researchers conducting these studies face a very difficult re-
search problem. Prisoners and nonprisoners are often very different
types of people, and some of these differences are likely to affect their
criminal behavior in the community. For example, prisoners are more likely
than nonprisoners to have been arrested before, since a prior arrest is often
an important factor in the judge’s decision to incarcerate a convicted oft-
ender in the first place. And we know from research about criminal careers
that people with a prior history of arrest are much more likely than people
without such a history to commit a crime in the future. Accordingly, prisoners
are more likely to commit a crime in the future, irrespective of the fact that
they have served a prison sentence. This makes it very difficult to assess the
impact of imprisonment on future offending. If we discover that prison-
ers, once released into the community, are more likely than nonprison-
ers to commit a crime, how can we tell whether this was a result of the
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experience of imprisonment? It might be due to the simple fact that pris-
oners are more likely than nonprisoners to commit crimes in the first
place. Their more serious arrest histories would predict this result.

The complex task facing the criminal justice researcher is to isolate
the specific impact of imprisonment itself from all of the other possible
explanations for differences in reoffending between prisoners and non-
prisoners. Multivariate analysis provides a statistical solution to this prob-
lem. It allows the criminal justice researcher to isolate the impact of one
factor—in this case, imprisonment—from those of other factors, such as
prior criminal history, that might confound the researcher’s conclusions.

Chapter Summary

Statistics seem intimidating because they are associated with complex
mathematical formulas and computations. Although some knowledge of
math is required, an understanding of the concepts is much more im-
portant than an in-depth understanding of the computations. Today’s
computers, which can perform complex calculations in a matter of sec-
onds or fractions of seconds, have drastically cut the workload of the
researcher. They cannot, however, replace the key role a researcher
plays in choosing the most appropriate statistical tool for each research
problem.

The researcher’s aim in using statistics is to communicate findings in a
clear and simple form. As a result, the researcher should always choose
the simplest statistic appropriate for answering the research question.

Statistics offer commonsense solutions to research problems. The follow-
ing principles apply to all types of statistics: (1) In developing statistics,
we seek to reduce the level of error as much as possible. (2) Statistics
based on more information are generally preferred over those based on
less information. (3) Outliers present a significant problem in choosing
and interpreting statistics. (4) The researcher must strive to systematize
the procedures used in data collection and analysis.

There are three principal uses of statistics discussed in this book. In
descriptive statistics, the researcher summarizes large amounts of in-
formation in an efficient manner. Two types of descriptive statistics that
g¢o hand in hand are measures of central tendency, which describe
the characteristics of the average case, and measures of dispersion,
which tell us just how typical this average case is. We use inferential
statistics to make statements about a population on the basis of a sam-
ple drawn from that population. Finally, in multivariate statistics, we
isolate the impact of one factor from others that may distort our results.
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Key Terms

descriptive statistics A broad area of sta-
tistics that is concerned with summarizing
large amounts of information in an efficient
manner. Descriptive statistics are used to
describe or represent in summary form the
characteristics of a sample or population.

inferential, or inductive, statistics A
broad area of statistics that provides the re-
searcher with tools for making statements
about populations on the basis of knowl-
edge about samples. Inferential statistics
allow the researcher to make inferences re-
garding populations from information
gained in samples.

measures of central tendency Descrip-
tive statistics that allow us to identify the

typical case in a sample or population.
Measures of central tendency are measures
of typicality.

measures of dispersion Descriptive sta-
tistics that tell us how tightly clustered or
dispersed the cases in a sample or popula-
tion are. They answer the question “How
typical is the typical case?”

multivariate statistics Statistics that
examine the relationships among vari-
ables while taking into account the possi-
ble influences of other confounding factors.
Multivariate statistics allow the resear-
cher to isolate the impact of one
variable from others that may distort his
or her results.
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