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THE VALIDITY OF SOCIAL SCIENCE DATA

Benford’s law is a probability distribution for the likelihood of the
leading digit in a set of numbers. This book seeks to improve and
systematize the use of Benford’s law in the social sciences to assess the
validity of self-reported data. The authors first introduce a new
measure of conformity to the Benford distribution that is created
using permutation statistical methods and employs the concept of
statistical agreement. In a switch from a typical Benford application,
this book moves away from using Benford’s law to test whether the
data conform to the Benford distribution to using it to draw conclu-
sions about the validity of the data. The concept of “Benford validity”
is developed, which indicates whether a dataset is valid based on
comparisons with the Benford distribution, and in relation to this, a
diagnostic procedure is devised that assesses the impact on data
analysis of not having Benford validity.
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Preface

Benford’s law is a probability distribution for the leading digits in a set of
natural numbers in which the nine leading digits are not equally likely
(there are nine because zero is impermissible as a leading digit). Rather the
leading digit probabilities range in descending order from o.3010 for 1s to
just 0.0458 for 9s. The Benford probability distribution has been occa-
sionally used by mathematicians and other scientists to check the accuracy
of the data with which they are working. In short, comparing observed
data with the expected Benford distribution probabilities provides some
information on the accuracy of the data. The closer the probability
distribution of the observed data to the Benford probability distribution,
the more accurate the data.

It may seem strange that a group of five sociologists, criminologists, and
statisticians originally trained as sociologists decided to write a book about
Benford’s law. This is especially true, given that there are several books on
Benford’s law and its application. However, none of these existing works
has come from the perspective of social scientists, or has a focus on the
kinds of data that are frequently used by social scientists. Despite growing
interest in the application of Benford’s law, there is, to our knowledge, no
book that provides a workflow for Benford analyses in the social sciences
and software to conduct such analyses. The purpose of the current book is
to fill in this gap. Our book also introduces a new statistical measure to
assess conformity to the Benford distribution based on the statistical
concept of “agreement” and uses permutation statistical methods rather
than the more common frequentist approaches. The new measure —
symbolized by the Fraktur letter 9, the R computer program to calculate
it (and related information), and the workflow we propose — can be used
by social scientists to assess their data for agreement with the Benford
distribution. Thus researchers will be provided with a quantitative measure

of the validity of their data.

xiii
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Xiv Preface

The idea for this book came from three of its authors (Mike Long, Paul
Stretesky, and Mike Lynch) who, in their collaborative research, have
carried out empirical work in environmental sociology, green criminology,
and related areas for the past 20 years and have sometimes questioned the
validity of the often self-reported data that are used in empirical studies of
pollution and in related measures of environmental degradation. A search
of the literature returned a handful of uses of Benford’s law in assessing the
accuracy of social science data. We then came across Mark Nigrini’s book
Benford’s Law: Applications for Forensic Accounting, Auditing and Fraud
Detection (2012) in the field of accounting. Nigrini’s book is a well-
written, comprehensive introduction to the use of Benford’s law in applied
research, with numerous examples from accounting. However, the main
measure of conformity used by Nigrini, the mean absolute deviation
(MAD), while better than the other measures used in the Benford litera-
ture, left some room for improvement.

After reviewing the literature on the use of Benford’s law to assess the
accuracy of social science data, Long realized that the measurement of
conformity to the Benford distribution could be performed more effi-
ciently using permutation statistical methods, an area of statistics he had
worked on briefly in his early career. Long then recruited his previous
collaborators — Kenneth Berry and Janis Johnston, two leading scholars of
permutation statistical methods — to develop a permutation-based measure
of statistical agreement for testing the observed data against the Benford
distribution. The resulting team of five scholars decided it was time for a
more systematic use of Benford’s law to assess the validity of data used by
social scientists. And thus the idea for this book was born.

Our primary motivation for writing this book is to give social scientists a
method and a resource for analyzing the validity of self-reported (often
secondary) social science data that meet certain conditions. The use of self-
reported data in the social sciences is very common, and we believe that
more rigor is needed in assessing their validity. A great deal of attention is
given to diagnostics in statistical analysis; however, we believe that
Benford’s law can become a common diagnostic tool for data validity in
the social sciences.
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