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Preface to the Fourth Edition

For a reader who is new to this book, we suggest that you read the prefaces to the first
and second editions for an overview; what we wrote there is still relevant as an
introduction to our subject and the method of the book. For the teacher who has used
prior editions, this edition includes 14 new sections, 4 inserts to the statistical text,
and 6 new answers, including the following: §3.3.2 (Insert on priors); §3.6 (Insert on
the history of the word probability); §4.5.5 Lipitor and diabetes; §6.1.6 Harvard’s
affirmative action practices in admissions (with answers); §7.2.2 New York City
garbage trucks (with answers); §8.1 (Insert on tests of odds ratio homogeneity); §8.
1.4 Disparate impact of a pre-employment exam on minority applicants (with
answers); §8.2.3 Liraglutide and pancreatic cancer; §9.1 (Insert on representative
samples); §9.1.11 Reversals in death-penalty cases; §9.2.2 Technology assisted
review in e-discovery (with answers); §10.3.6 Asbestos and colon cancer; §13.2.5
Guilty pleas in the federal courts and the IRNC (implicit rate of non-conviction, with
answers); §14.1.8 The “financing secured” event study (with answers); and §14.11
Average marginal effects. As in the last edition, each data table that appears in the
book is available for download as a plaintext file at http://www.columbia.edu/~bl6/
sfldata.htm.

As in prior editions, much of the material for the new portions of this edition
was collected and explored with help from statisticians involved in the cases or
studies. We thank them all for their generosity in assisting us. In particular, we wish
to thank Nathan A. Schachtman, William B. Fairley, Joseph L. Gastwirth, Maura
R. Grossman, and Michael Hartzmark for their very helpful contributions to this
edition.

We especially thank our wives, Vivian Berger and Betty Levin, for their invalu-
able help and support in preparing this edition.

New York, NY, USA Michael O. Finkelstein
April 2024 Bruce Levin
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Preface to the Third Edition

For a reader new to this book, we suggest that you read the prefaces to the first and
second editions for an overview; what we wrote there is still relevant as an intro-
duction to our subject and the method of the book. For the teacher who has used prior
editions, this edition includes over twenty new sections, including the following: §1.
5.4 (SIDS tragedies), §5.5.2 (State trooper literacy exam), §8.1.3 (Rheumatoid
arthritis drug), §11.1.4 (Exonerations in death-sentence cases), §13.2.4 (Projecting
airline costs), §14.9.1 (New York City police stops), plus new expository material on
various statistical techniques. In addition, each data table that appears in the book is
available for download as a plaintext file at http://www.columbia.edu/~BL6/
SFLdata.htm.

As in prior editions, much of the material for the new portions of this edition was
collected and explored with help from lawyers and statisticians involved in the cases
or studies. We thank them all for their generosity in assisting us. In this connection,
we would like to thank in particular Nathan A. Schachtman for directing our
attention to a number of new cases that we found useful to include in this edition.
We also thank Ms. Dan Bai for helping us to update the references.

New York, NY, USA Michael O. Finkelstein
December 2014 Bruce Levin
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Preface to the Second Edition

In the decade that has passed since the first edition of this book appeared, the crest of
the wave of interest in statistical evidence has broadened and moved beyond its
origins in civil rights law. Significant new developments, reflected in this edition,
include, for example, DNA evidence (Sections 2.1.1, 3.1.2, and 3.2.2), epidemio-
logic studies in toxic substance litigation (Chapter 10), statistical models for
adjusting census counts (Section 9.2.1), and vote-dilution cases (Section 13.2.3). It
is emblematic of the importance of statistics in the pantheon of scientific evidence
that the leading Supreme Court precedent on such evidence—the Daubert'case—
involved toxic substance claims in which epidemiologic studies played a key role. In
Daubert, the Court rejected the old Frye test of general acceptance in the scientific
community as the basis for admissibility, and explicitly imposed on federal trial
judges a gatekeeping function: they must now assess whether the proffered evidence
is both relevant and reliable. The new formulation puts judges in the awkward
position not only of counting scientific noses, but also of understanding and apprais-
ing the scientific basis of what an expert proposes to say, or calculate, on the witness
stand. Fortuitously, about a year after Daubert, in 1994, the Federal Judicial Center
issued and distributed to all federal judges a Reference Manual on Scientific Evi-
dence, which is largely a primer on the applications of statistical methods. A new
edition of the Manual, which unexpectedly turned out to be a best seller, is due to
appear this year. Those who find this book heavy going may wish to consult the
Manual as a useful introduction to at least some subjects.

But new, case-driven applications of statistics are only part of the development.
Perhaps even more important, in the long run, is the continuing flow of statistical
studies of the legal system itself. Studies of this sort can offer insights that sometimes
challenge commonly held views of venerable legal institutions. Section 5.6.3 gives
an example of such a study, involving peremptory challenges of prospective jurors,
in which the authors analyze data and find that most peremptory challenges are

'"Daubert v. Merrill Dow Pharmaceuticals, 509 U.S. 579 (1993).
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Xiv Preface to the Second Edition

“guesses.” For another example, as this is being written, the media are prominently
reporting a large-scale statistical study of the death penalty, undertaken at Columbia
Law School, which paints a startling picture of the high rate of serious errors in
criminal trials leading to death sentences. The study will almost certainly influence
pending legislation and promises to provide important data in the debate over capital
punishment itself. One must note that in both these studies it is the statistical pattern,
emerging from the details of individual cases, that tells the most compelling story.

As in the first edition, much of the material for the new portions of this second
edition was collected from lawyers, statisticians, or economists who were involved
in the cases. We thank them all for their generosity in assisting us. In this connection,
we would like to acknowledge in particular Orley Ashenfelter, David Baldus,
William Fairley, David Freedman, and Sol Schreiber for their help in furnishing us
with their materials and consulting with us on matters of interpretation.

New York, NY, USA Michael O. Finkelstein
June 2000 Bruce Levin



Preface to the First Edition

For the rational study of the law the black letter man may be the man of the present, but the
man of the future is the man of statistics and the master of economics.

—Oliver Wendell Holmes

The Path of the Law (1897)

The aim of this book is to introduce lawyers and prospective lawyers to methods of
statistical analysis used in legal disputes. The vehicle of this entertainment is a series
of case studies interlaced with sections of mathematical exposition. The studies
consist of summaries drawn primarily (but not exclusively) from actual cases,
which are cast in the form of problems by questions posed to focus discussion.
They are designed to illustrate areas of the law in which statistics has played a role
(or at least has promised to do so), and to illustrate a variety of ways to reason
quantitatively. Also included are some statistical studies of the legal system, and of
the impact of proposed legislation or regulation. Wherever possible, excerpts of data
are given to expose the reader to the sobering, hands-on experience of calculating
statistics and drawing inferences. Judicial opinions are not given because they
generally do not elucidate the statistical issues that are our primary concern. On
the other hand, some judicial missteps are included so that the reader may exercise
critical faculties and enhance self-esteem as a newly minted expert by correcting the
bench.

Knowledge of probability or statistics is not required to calculate most of the
answers called for by the snippets of data in the case studies. For the uninitiated, the
statistical notes supply the technical tools. Some of these notes deal (in rather
condensed fashion) with material that is covered in elementary texts; others go
beyond that. For a more leisurely, detailed, or expansive discussion of the material,
the reader may wish to consult a statistics text; some references are given in the text
sections and in the bibliography. Our calculations for the mathematical questions in
the case studies are given in Appendix L. The legal issues and the statistical issues not
involving calculation are for the most part left to the reader.

Apart from the riveting intellectual interest of the subject, the lawyer or prospec-
tive lawyer may fairly question whether one needs to know quite as much about
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XVi Preface to the First Edition

statistics as this book would teach. Of course, not all will. But for increasing numbers
of legal scholars, lawyers, judges, and even legislators, an acquaintance with statis-
tical ideas, to paraphrase Justice Holmes, is not a duty, it is only a necessity. In
diverse fields of learning, our knowledge is expressed in data that are appraised
statistically. What is true of the general world has filtered into the courtroom.
Economists of all stripes, social scientists, geneticists, epidemiologists, and others,
testifying in their fields of expertise, make use of statistical tools for description and
inference. In economics in particular, and in problems translated into economic
terms, the ubiquity of data and computers, and the current fashion, have encouraged
the creation of elaborate econometric models that are sufficiently plausible to be
accepted in learned journals. But even models with impressive and intimidating
technical apparatus may rest on shaky assumptions that, when exposed, undermine
their credibility.

Frequently, statistical presentations in litigation are made not by statisticians but
by experts from other disciplines, by lawyers who know a little, or by the court itself.
This free-wheeling approach distinguishes statistical learning from most other
expertise received by the courts and undoubtedly has increased the incidence of
models with inappropriate assumptions, or just plain statistical error. The knowl-
edgeable lawyer will be far more effective in proposing useful studies, exposing
serious failings in complex models, and making the issues intelligible to a lay
decisionmaker than one who is wholly dependent on a consultant for the next
question. And although the lawyer usually will not need to make calculations, an
appreciation of the principles—which is needed—is best gained from some modest
grappling with the data.

Do statistics really matter? This is a question that sometimes vexes statisticians.
In the legal setting, the questions are whether statistical models are fairly evaluated
in the adversary process and whether statistical findings are given their due in the
decisions. Unfortunately, the record here is spotty, even perverse. In some cases the
courts have appraised statistical evidence well, but in some important public-issue
litigation very good statistical models have been summarily rejected (and very bad
ones uncritically embraced) by judges and justices in pursuit of their own agendas.
The lawyer of the future predicted by Holmes ninety years ago has not yet come into
his or her own.

Despite the trampling of statistical evidence that has occurred in some notable
cases, it seems inevitable that studies based on data will continue to be pursued by
the scholarly community and presented with increasing frequency in litigated mat-
ters involving public issues. A fuller appreciation of the standards for analyzing data
and making inferences should at least lead to more accurately focused studies and
more discerning treatment of such evidence by the courts. Beyond that, one may
hope that the realities exposed by statistical work will in time influence perceptions
of justice, even in the courtroom. A knowledgeable lawyer may not dispatch
questions of legal policy with statistics, but by knowing more of the subject may
hope to contribute to the store of rational and civilized discourse by which insights
are gained and new accommodations reached. That, in any event, is the larger
purpose of this book.
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Much of the material in this book was collected from lawyers and statisticians
who were involved in the cases. We thank them all for their generosity in furnishing
us with their papers. They are too numerous to list, but we would like to mention in
particular David Baldus, Jack Boger, Will Fairley, David Freedman, Elizabeth
Holtzman, Jay Kadane, and Jack Weinstein. We would also like to acknowledge
Joseph Fleiss, Mervyn Susser, and Zena Stein, and their respective institutions, the
Division of Biostatistics, the Sergievsky Center of the Faculty of Medicine, Colum-
bia University, and the New York State Psychiatric Institute, for their liberal support
of this project.

We would like especially to thank Margaret Murphy, who steadfastly typed and
retyped the manuscript until the error rate was vanishingly small; Marcia Schoen,
who typed the calculation notes; Stephen Sullivan, Lynn Cushman, and Matthew
Herenstein for checking the citations; and Ann Kinney for editing the case studies
and checking the calculations.

We owe a debt of gratitude to our families—Claire, Katie, Matthew, Betty, Joby,
Laura, and also Julie—for their patience, encouragement, and support during the
long evolution of this book.

New York, NY, USA Michael O. Finkelstein
August 1989 Bruce Levin
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