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system. It was established by Congress in 1967 (28 U.S.C. §§ 620-629), on the recom-
mendation of the Judicial Conference of the United States, with the mission to “further
the development and adoption of improved judicial administration in the courts of the
United States.” By statute, the Chief Justice of the United States chairs the Federal Judicial
Center’s Board, which also includes the director of the Administrative Office of the U.S.
Courts and seven judges elected by the Judicial Conference.

The Center undertakes empirical and exploratory research on federal judicial processes,
court management, and sentencing and its consequences, often at the request of the Judicial
Conference and its committees, the courts themselves, or other groups in the federal system.
In addition to orientation and continuing education programs for judges and court staff on
law and case management, the Center produces publications, videos, and online resources.
The Center provides leadership and management education for judges and court employees,
and other training as needed. Center research informs many of its educational efforts. The
Center also produces resources and materials on the history of the federal courts, and it
develops resources to assist in fostering effective judicial administration in other countries.

Since its founding, the Center has had nine directors. Judge Barbara J. Rothstein became
director of the Federal Judicial Center in 2003
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furtherance of science and technology and to their use for the general welfare. Upon the
authority of the charter granted to it by the Congress in 1863, the Academy has a man-
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Dr. Ralph J. Cicerone is president of the National Academy of Sciences.

The National Academy of Engineering was established in 1964, under the charter
of the National Academy of Sciences, as a parallel organization of outstanding engineers.
It is autonomous in its administration and in the selection of its members, sharing with
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The National Academy of Engineering also sponsors engineering programs aimed at
meeting national needs, encourages education and research, and recognizes the superior
achievements of engineers. Dr. Charles M. Vest is president of the National Academy of
Engineering.

The Institute of Medicine was established in 1970 by the National Academy of Sciences
to secure the services of eminent members of appropriate professions in the examination
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be an adviser to the federal government and, upon its own initiative, to identify issues of
medical care, research, and education. Dr. Harvey V. Fineberg is president of the Institute
of Medicine.
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purposes of furthering knowledge and advising the federal government. Functioning in
accordance with general policies determined by the Academy, the Council has become
the principal operating agency of both the National Academy of Sciences and the National
Academy of Engineering in providing services to the government, the public, and the scien-
tific and engineering communities. The Council is administered jointly by both Academies
and the Institute of Medicine. Dr. Ralph J. Cicerone and Dr. Charles M. Vest are chair and
vice chair, respectively, of the National Research Council.

www.national-academies.org

Copyright © National Academy of Sciences. All rights reserved.



Reference Manual on Scientific Evidence: Third Edition

Committee on the Development of the Third Edition of the
Reference Manual on Scientific Evidence

Co-Chairs:

JEROME P. KASSIRER (IOM), Distinguished Professor, Tufts University
School of Medicine
GLADYS KESSLER, Judge, U.S. District Court for the District of Columbia

Members:

MING W. CHIN, Associate Justice, The Supreme Court of California

PAULINE NEWMAN, Judge, U.S. Court of Appeals for the Federal Circuit

KATHLEEN MCDONALD O’MALLEY, Judge, U.S. Court of Appeals for
the Federal Circuit

JED S. RAKOFF, Judge, U.S. District Court, Southern District of New York

CHANNING R. ROBERTSON, Ruth G. and William K. Bowes Professor,
School of Engineering, and Professor, Department of Chemical Engineering,
Stanford University

JOSEPH V. RODRICKS, Principal, Environ

ALLEN WILCOZX, Senior Investigator, Institute of Environmental Health
Sciences

SANDY L. ZABELL, Professor of Statistics and Mathematics, Weinberg
College of Arts and Sciences, Northwestern University

Consultant to the Committee:

JOE S. CECIL, Project Director, Program on Scientific and Technical Evidence,
Division of Research, Federal Judicial Center

Staff:
ANNE-MARIE MAZZA, Director

STEVEN KENDALL, Associate Program Officer
GURUPRASAD MADHAVAN, Program Officer (until November 2010)

Copyright © National Academy of Sciences. All rights reserved.



Reference Manual on Scientific Evidence: Third Edition

Board of the Federal Judicial Center

The Chief Justice of the United States, Chair

Judge Susan H. Black, U.S. Court of Appeals for the Eleventh Circuit

Magistrate Judge John Michael Facciola, U.S. District Court for the District of
Columbia

Judge James B. Haines, U.S. Bankruptcy Court for the District of Maine

Chief Judge James F. Holderman, U.S. District Court for the Northern District
of Mlinois

Judge Edward C. Prado, U.S. Court of Appeals for the Fifth Circuit

Chief Judge Loretta A. Preska, U.S. District Court for the Southern District of
New York

Chief Judge Kathryn H. Vratil, U.S. District Court for the District of Kansas

James C. Duff, Director of the Administrative Office of the U.S. Courts

vi

Copyright © National Academy of Sciences. All rights reserved.



Reference Manual on Scientific Evidence: Third Edition

Committee on Science, Technology, and Law
National Research Council

DAVID KORN (Co-Chair), Professor of Pathology, Harvard Medical School,
and formerly, Inaugural Vice Provost for Research, Harvard University

RICHARD A. MESERVE (Co-Chair), President, Carnegie Institution for
Science, and Senior of Counsel, Covington & Burling LLP

FREDERICK R. ANDERSON, JR., Partner, McKenna, Long & Aldridge
LLP

ARTHUR I. BIENENSTOCK, Special Assistant to the President for Federal
Research Policy, and Director, Wallenberg Research Link, Stanford
University

BARBARA E. BIERER, Professor of Medicine, Harvard Medical School,
and Senior Vice President, Research, Brigham and Women’s Hospital

ELIZABETH H. BLACKBURN, Morris Herzstein Professor of Biology and
Physiology, University of California, San Francisco

JOHN BURRIS, President, Burroughs Wellcome Fund

ARTURO CASADEVALL, Lco and Julia Forchheimer Professor of
Microbiology and Immunology; Chair, Department of Biology and
Immunology; and Professor of Medicine, Albert Einstein College of
Medicine

JOE S. CECIL, Project Director, Program on Scientific and Technical
Evidence, Division of Research, Federal Judicial Center

ROCHELLE COOPER DREYFUSS, Pauline Newman Professor of Law
and Director, Engelberg Center on Innovation Law and Policy, New York
University School of Law

DREW ENDY, Assistant Professor, Bioengineering, Stanford University, and
President, The BioBricks Foundation

PAUL G. FALKOWSKI, Board of Governors Professor in Geological and
Marine Science, Department of Earth and Planetary Science, Rutgers, The
State University of New Jersey

MARCUS FELDMAN, Burnet C. and Mildred Wohlford Professor of
Biological Sciences, Stanford University

ALICE P. GAST, President, Lehigh University

JASON GRUMET, President, Bipartisan Policy Center

BENJAMIN W. HEINEMAN, JR., Senior Fellow, Harvard Law School and
Harvard Kennedy School of Government

D. BROCK HORNBY, U.S. District Judge for the District of Maine

ALAN B. MORRISON, Lerner Family Associate Dean for Public Interest and
Public Service, George Washington University Law School

PRABHU PINGALI, Deputy Director of Agricultural Development, Global
Development Program, Bill and Melinda Gates Foundation

vii

Copyright © National Academy of Sciences. All rights reserved.



Reference Manual on Scientific Evidence: Third Edition

HARRIET RABB, Vice President and General Counsel, Rockefeller
University

BARBARA JACOBS ROTHSTEIN, Director, The Federal Judicial Center

DAVID S.TATEL, Judge, U.S. Court of Appeals for the District of Columbia
Circuit

SOPHIE VANDEBROEK, Chief Technology Officer and President, Xerox
Innovation Group, Xerox Corporation

Staff

ANNE-MARIE MAZZA, Director
STEVEN KENDALL, Associate Program Officer

viii

Copyright © National Academy of Sciences. All rights reserved.



Reference Manual on Scientific Evidence: Third Edition

Foreword

In 1993, in the case Daubert v. Merrell Dow Pharmaceuticals, Inc., the Supreme
Court instructed trial judges to serve as “gatekeepers” in determining whether the
opinion of a proffered expert is based on scientific reasoning and methodology.
Since Daubert, scientific and technical information has become increasingly impor-
tant in all types of decisionmaking, including litigation. As a result, the science and
legal communities have searched for expanding opportunities for collaboration.

Our two institutions have been at the forefront of trying to improve the use
of science by judges and attorneys. In Daubert, the Supreme Court cited an amicus
curiae brief submitted by the National Academy of Sciences and the American
Association for the Advancement of Science to support the view of science as “a
process for proposing and refining theoretical explanations about the world that
are subject to further testing and refinement.” Similarly, in Kumho Tire Co. v.
Carmichael (1999) the Court cited an amicus brief filed by the National Academy
of Engineering for its assistance in explaining the process of engineering.

Soon after the Daubert decision the Federal Judicial Center published the first
edition of the Reference Manual on Scientific Evidence, which has become the leading
reference source for federal judges for difficult issues involving scientific testimony.
The Center also undertook a series of research studies and judicial education pro-
grams intended to strengthen the use of science in courts.

More recently the National Research Council through its Committee on Sci-
ence, Technology, and Law has worked closely with the Federal Judicial Center to
organize discussions, workshops, and studies that would bring the two communi-
ties together to explore the nature of science and engineering, and the processes
by which science and technical information informs legal issues. It is in that spirit
that our organizations joined together to develop the third edition of the Reference
Manual on Scientific Evidence. This third edition, which was supported by grants from
the Carnegie Foundation and the Starr Foundation, builds on the foundation of the
first two editions, published by the Center. This edition was overseen by a National
Research Council committee composed of judges and scientists and engineers who
share a common vision that together scientists and engineers and members of the
judiciary can play an important role in informing judges about the nature and work
of the scientific enterprise.

Our organizations benefit from the contributions of volunteers who give
their time and energy to our efforts. During the course of this project, two of
the chapter authors passed away: Margaret Berger and David Friedman. Both
Margaret and David served on NRC committees and were frequent contributors
to Center judicial education seminars. Both were involved in the development of
the Reference Manual from the beginning, both have aided each of our institutions
through their services on committees, and both have made substantial contribu-
tions to our understanding of law and science through their individual scholarship.
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They will be missed but their work will live on in the thoughtful scholarship they
have left behind.

We extend our sincere appreciation to Dr. Jerome Kassirer and Judge Gladys
Kessler and all the members of the committee who gave so generously to make
this edition possible.

THE HONORABLE BARBARA J. ROTHSTEIN RarpH J. CICERONE

Director President

Federal Judicial Center National Academy of Sciences
X
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Preface

Supreme Court decisions during the last decade of the twentieth century man-
dated that federal courts examine the scientific basis of expert testimony to ensure
that it meets the same rigorous standard employed by scientific researchers and
practitioners outside the courtroom. Needless to say, this requirement places a
demand on judges not only to comprehend the complexities of modern science
but to adjudicate between parties’ differing interpretations of scientific evidence.
Science, meanwhile, advances. Methods change, new fields are born, new tests
are introduced, the lexicon expands, and fresh approaches to the interpretation of
causal relations evolve. Familiar terms such as enzymes and molecules are replaced
by microarray expression and nanotubes; single-author research studies have now
become multi-institutional, multi-author, international collaborative efforts.

No field illustrates the evolution of science better than forensics. The evi-
dence provided by DNA technology was so far superior to other widely accepted
methods and called into question so many earlier convictions that the scientific
community had to reexamine many of its time-worn forensic science practices.
Although flaws of some types of forensic science evidence, such as bite and foot-
print analysis, lineup identification, and bullet matching were recognized, even
the most revered form of forensic science—fingerprint identification—was found
to be fallible. Notably, even the “gold standard” of forensic evidence, namely
DNA analysis, can lead to an erroncous conviction if the sample is contaminated,
if specimens are improperly identified, or if appropriate laboratory protocols and
practices are not followed.

Yet despite its advances, science has remained fundamentally the same. In its
ideal expression, it examines the nature of nature in a rigorous, disciplined manner
in, whenever possible, controlled environments. It still is based on principles of
hypothesis generation, scrupulous study design, meticulous data collection, and
objective interpretation of experimental results. As in other human endeavors,
however, this ideal is not always met. Feverish competition between researchers
and their parent institutions, fervent publicity secking, and the potential for daz-
zling financial rewards can impair scientific objectivity. In recent years we have
experienced serious problems that range from the introduction of subtle bias in
the design and interpretation of experiments to overt fraudulent studies. In this
welter of modern science, ambitious scientists, self-designated experts, billion-
dollar corporate entities, and aggressive claimants, judges must weigh evidence,
judge, and decide.

As with previous editions of the Reference Manual, this edition is organized
according to many of the important scientific and technological disciplines likely
to be encountered by federal (or state) judges. We wish to highlight here two
critical issues germane to the interpretation of all scientific evidence, namely issues
of causation and conflict of interest. Causation is the task of attributing cause
and effect, a normal everyday cognitive function that ordinarily takes little or

xiii
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no effort. Fundamentally, the task is an inferential process of weighing evidence
and using judgment to conclude whether or not an effect is the result of some
stimulus. Judgment is required even when using sophisticated statistical methods.
Such methods can provide powerful evidence of associations between variables,
but they cannot prove that a causal relationship exists. Theories of causation
(evolution, for example) lose their designation as theories only if the scientific
community has rejected alternative theories and accepted the causal relation-
ship as fact. Elements that are often considered in helping to establish a causal
relationship include predisposing factors, proximity of a stimulus to its putative
outcome, the strength of the stimulus, and the strength of the events in a causal
chain. Unfortunately, judges may be in a less favorable position than scientists to
make causal assessments. Scientists may delay their decision while they or others
gather more data. Judges, on the other hand, must rule on causation based on
existing information. Concepts of causation familiar to scientists (no matter what
stripe) may not resonate with judges who are asked to rule on general causation
(i.e., 1s a particular stimulus known to produce a particular reaction) or specific
causation (i.e., did a particular stimulus cause a particular consequence in a spe-
cific instance). In the final analysis, a judge does not have the option of suspending
judgment until more information is available, but must decide after considering
the best available science. Finally, given the enormous amount of evidence to be
interpreted, expert scientists from different (or even the same) disciplines may not
agree on which data are the most relevant, which are the most reliable, and what
conclusions about causation are appropriate to be derived.

Like causation, conflict of interest is an issue that cuts across most, if not all,
scientific disciplines and could have been included in each chapter of the Reference
Manual. Conflict of interest manifests as bias, and given the high stakes and adver-
sarial nature of many courtroom proceedings, bias can have a major influence on
evidence, testimony, and decisionmaking. Conflicts of interest take many forms
and can be based on religious, social, political, or other personal convictions. The
biases that these convictions can induce may range from serious to extreme, but
these intrinsic influences and the biases they can induce are difficult to identify.
Even individuals with such prejudices may not appreciate that they have them, nor
may they realize that their interpretations of scientific issues may be biased by them.
Because of these limitations, we consider here only financial conflicts of interest;
such conflicts are discoverable. Nonetheless, even though financial conflicts can
be identified, having such a conflict, even one involving huge sums of money,
does not necessarily mean that a given individual will be biased. Having a financial
relationship with a commercial entity produces a conflict of interest, but it does
not inevitably evoke bias. In science, financial conflict of interest is often accom-
panied by disclosure of the relationship, leaving to the public the decision whether
the interpretation might be tainted. Needless to say, such an assessment may be
difficult. The problem is compounded in scientific publications by obscure ways
in which the conflicts are reported and by a lack of disclosure of dollar amounts.

Xiv
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Judges and juries, however, must consider financial conflicts of interest when
assessing scientific testimony. The threshold for pursuing the possibility of bias
must be low. In some instances, judges have been frustrated in identifying expert
witnesses who are free of conflict of interest because entire fields of science seem
to be co-opted by payments from industry. Judges must also be aware that the
research methods of studies funded specifically for purposes of litigation could
favor one of the parties. Though awareness of such financial conflicts in itself is
not necessarily predictive of bias, such information should be sought and evaluated
as part of the deliberations.

The Reference Manual on Scientific Evidence, here in its third edition, is formu-
lated to provide the tools for judges to manage cases involving complex scientific
and technical evidence. It describes basic principles of major scientific fields
from which legal evidence is typically derived and provides examples of cases in
which such evidence was used. Authors of the chapters were asked to provide an
overview of principles and methods of the science and provide relevant citations.
We expect that few judges will read the entire manual; most will use the volume
in response to a need when a particular case arises involving a technical or sci-
entific issue. To help in this endeavor, the Reference Manual contains completely
updated chapters as well as new ones on neuroscience, exposure science, mental
health, and forensic science. This edition of the manual has also gone through the
thorough review process of the National Academy of Sciences.

As in previous editions, we continue to caution judges regarding the proper
use of the reference guides. They are not intended to instruct judges concern-
ing what evidence should be admissible or to establish minimum standards for
acceptable scientific testimony. Rather, the guides can assist judges in identifying
the issues most commonly in dispute in these selected areas and in reaching an
informed and reasoned assessment concerning the basis of expert evidence. They
are designed to facilitate the process of identifying and narrowing issues concern-
ing scientific evidence by outlining for judges the pivotal issues in the areas of
science that are often subject to dispute. Citations in the reference guides identify
cases in which specific issues were raised; they are examples of other instances
in which judges were faced with similar problems. By identifying scientific areas
commonly in dispute, the guides should improve the quality of the dialogue
between the judges and the parties concerning the basis of expert evidence.

In our committee discussions, we benefited from the judgment and wisdom
of the many distinguished members of our committee, who gave time with-
out compensation. They included Justice Ming Chin of the Supreme Court
of California; Judge Pauline Newman of the U.S. Court of Appeals for the
Federal Circuit in Washington, D.C.; Judge Kathleen MacDonald O’Malley of
the U.S. Court of Appeals for the Federal Circuit; Judge Jed Rakoft of the U.S.
District Court for the Southern District of New York; Channing Robertson,
Ruth G. and William K. Bowes Professor, School of Enginering, and Professor,
Department of Chemical Engineering, Stanford University; Joseph Rodricks,

XV
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Principal, Environ, Arlington, Virginia; Allen Wilcox, Senior Investigator, Insti-
tute of Environmental Health Sciences, Research Triangle Park, North Carolina;
and Sandy Zabell, Professor of Statistics and Mathematics, Weinberg College of
Arts and Sciences, Northwestern University.

Special commendation, however, goes to Anne-Marie Mazza, Director of
the Committee on Science, Technology, and Law, and Joe Cecil of the Federal
Judicial Center. These individuals not only shepherded each chapter and its
revisions through the process, but provided critical advice on content and editing.
They, not we, are the real editors.

Finally, we would like to express our gratitude for the superb assistance of
Steven Kendall and for the diligent work of Guru Madhavan, Sara Maddox, Lillian
Maloy, and Julie Phillips.
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Introduction
STEPHEN BREYER

Stephen Breyer, L.L.B., is Associate Justice of the Supreme Court of the United States.

Portions of this Introduction appear in Stephen Breyer, The Interdependence of Science and Law, 280
Science 537 (1998).
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IN THIS AGE OF SCIENCE, SCIENCE SHOULD EXPECT TO find a warm wel-
come, perhaps a permanent home, in our courtrooms. The reason is a simple
one. The legal disputes before us increasingly involve the principles and tools of
science. Proper resolution of those disputes matters not just to the litigants, but
also to the general public—those who live in our technologically complex society
and whom the law must serve. Our decisions should reflect a proper scientific and
technical understanding so that the law can respond to the needs of the public.

Consider, for example, how often our cases today involve statistics—a tool
familiar to social scientists and economists but, until our own generation, not to
many judges. In 2007, the U.S. Supreme Court heard Zuni Public Schools District
No. 89 v. Department of Education,! in which we were asked to interpret a statis-
tical formula to be used by the U.S. Secretary of Education when determining
whether a state’s public school funding program “equalizes expenditures” among
local school districts. The formula directed the Secretary to “disregard” school
districts with “per-pupil expenditures . . . above the 95th percentile or below the
5th percentile of such expenditures . . . in the State.” The question was whether
the Secretary, in identifying the school districts to be disregarded, could look to
the number of pupils in a district as well as the district’s expenditures per pupil.
Answering that question in the affirmative required us to draw upon technical
definitions of the term “percentile” and to consider five different methods by
which one might calculate the percentile cutoffs.

In another recent Term, the Supreme Court heard two cases involving con-
sideration of statistical evidence. In Hunt v. Cromartie,”> we ruled that summary
judgment was not appropriate in an action brought against various state officials,
challenging a congressional redistricting plan as racially motivated in violation of
the Equal Protection Clause. In determining that disputed material facts existed
regarding the motive of the state legislature in redrawing the redistricting plan, we
placed great weight on a statistical analysis that offered a plausible alternative inter-
pretation that did not involve an improper racial motive. Assessing the plausibility
of this alternative explanation required knowledge of the strength of the statistical
correlation between race and partisanship, understanding of the consequences of
restricting the analysis to a subset of precincts, and understanding of the relation-
ships among alternative measures of partisan support.

In Department of Commerce v. United States House of Representatives,” residents
of a number of states challenged the constitutionality of a plan to use two forms
of statistical sampling in the upcoming decennial census to adjust for expected
“undercounting” of certain identifiable groups. Before examining the constitu-
tional issue, we had to determine if the residents challenging the plan had standing
to sue because of injuries they would be likely to suffer as a result of the sampling

1. 127 S. Ct. 1534 (2007).
2. 119'S. Ct. 1545 (1999).
3. 119'S. Ct. 765 (1999).
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plan. In making this assessment, it was necessary to apply the two sampling strate-
gies to population data in order to predict the changes in congressional apportion-
ment that would most likely occur under each proposed strategy. After resolving
the standing issue, we had to determine if the statistical estimation techniques were
consistent with a federal statute.

In each of these cases, we judges were not asked to become expert statisti-
cians, but we were expected to understand how the statistical analyses worked.
Trial judges today are asked routinely to understand statistics at least as well, and
probably better.

But science is far more than tools, such as statistics. And that “more” increas-
ingly enters directly into the courtroom. The Supreme Court, for example, has
recently decided cases involving basic questions of human liberty, the resolution
of which demanded an understanding of scientific matters. Recently we were
asked to decide whether a state’s method of administering a lethal injection to
condemned inmates constituted cruel and unusual punishment in violation of the
Eighth Amendment.* And in 1997, we were asked to decide whether the Consti-
tution protects a right to physician-assisted suicide.> Underlying the legal questions
in these cases were medical questions: What effect does a certain combination of
drugs, administered in certain doses, have on the human body, and to what extent
can medical technology reduce or eliminate the risk of dying in severe pain? The
medical questions did not determine the answer to the legal questions, but to do
our legal job properly, we needed to develop an informed—although necessarily
approximate—understanding of the science.

Nor were the lethal-injection and “right-to-die” cases unique in this respect.
A different case concerned a criminal defendant who was found to be mentally
competent to stand trial but not mentally competent to represent himself. We
held that a state may insist that such a defendant proceed to trial with counsel.®
Our opinion was grounded in scientific literature suggesting that mental illness
can impair functioning in different ways, and consequently that a defendant may
be competent to stand trial yet unable to carry out the tasks needed to present
his own defense.

The Supreme Court’s docket is only illustrative. Scientific issues permeate
the law. Criminal courts consider the scientific validity of, say, DNA sampling or
voiceprints, or expert predictions of defendants’ “future dangerousness,” which
can lead courts or juries to authorize or withhold the punishment of death. Courts
review the reasonableness of administrative agency conclusions about the safety of
a drug, the risks attending nuclear waste disposal, the leakage potential of a toxic
waste dump, or the risks to wildlife associated with the building of a dam. Patent
law cases can turn almost entirely on an understanding of the underlying technical

4. Baze v. Rees, 128 S. Ct. 1520 (2008).
5. Washington v. Glucksberg, 521 U.S. 702 (1997); Vacco v. Quill, 521 U.S. 793 (1997).
6. Indiana v. Edwards, 128 S. Ct. 2379 (2008).
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or scientific subject matter. And, of course, tort law often requires difficult deter-
minations about the risk of death or injury associated with exposure to a chemical
ingredient of a pesticide or other product.

The importance of scientific accuracy in the decision of such cases reaches
well beyond the case itself. A decision wrongly denying compensation in a toxic
substance case, for example, can not only deprive the plaintiff of warranted com-
pensation but also discourage other similarly situated individuals from even trying
to obtain compensation and encourage the continued use of a dangerous substance.
On the other hand, a decision wrongly granting compensation, although of imme-
diate benefit to the plaintiff, can improperly force abandonment of the substance.
Thus, if the decision is wrong, it will improperly deprive the public of what can
be far more important benefits—those surrounding a drug that cures many while
subjecting a few to less serious risk, for example. The upshot is that we must search
for law that reflects an understanding of the relevant underlying science, not for law
that frees companies to cause serious harm or forces them unnecessarily to abandon
the thousands of artificial substances on which modern life depends.

The search is not a search for scientific precision. We cannot hope to inves-
tigate all the subtleties that characterize good scientific work. A judge is not a
scientist, and a courtroom is not a scientific laboratory. But consider the remark
made by the physicist Wolfgang Pauli. After a colleague asked whether a certain
scientific paper was wrong, Pauli replied, “That paper isn’t even good enough
to be wrong!”” Our objective is to avoid legal decisions that reflect that paper’s
so-called science. The law must seck decisions that fall within the boundaries of
scientifically sound knowledge.

Even this more modest objective is sometimes difficult to achieve in practice.
The most obvious reason is that most judges lack the scientific training that might
facilitate the evaluation of scientific claims or the evaluation of expert witnesses
who make such claims. Judges typically are generalists, dealing with cases that can
vary widely in subject matter. Our primary objective is usually process-related:
seeing that a decision is reached fairly and in a timely way. And the decision in a
court of law typically (though not always) focuses on a particular event and specific
individualized evidence.

Furthermore, science itself may be highly uncertain and controversial with
respect to many of the matters that come before the courts. Scientists often express
considerable uncertainty about the dangers of a particular substance. And their
views may differ about many related questions that courts may have to answer.
What, for example, is the relevance to human cancer of studies showing that a
substance causes some cancers, perhaps only a few, in test groups of mice or rats?
What is the significance of extrapolations from toxicity studies involving high
doses to situations where the doses are much smaller? Can lawyers or judges or
anyone else expect scientists always to be certain or always to have uniform views

7. Peter W. Huber, Galileo’s Revenge: Junk Science in the Courtroom 54 (1991).
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with respect to an extrapolation from a large dose to a small one, when the causes
of and mechanisms related to cancer are generally not well known? Many difficult
legal cases fall within this area of scientific uncertainty.

Finally, a court proceeding, such as a trial, is not simply a search for dispas-
sionate truth. The law must be fair. In our country, it must always seck to protect
basic human liberties. One important procedural safeguard, guaranteed by our
Constitution’s Seventh Amendment, is the right to a trial by jury. A number of
innovative techniques have been developed to strengthen the ability of juries to
consider difficult evidence.? Any effort to bring better science into the courtroom
must respect the jury’s constitutionally specified role—even if doing so means that,
from a scientific perspective, an incorrect result is sometimes produced.

Despite the difficulties, I believe there is an increasingly important need for
law to reflect sound science. I remain optimistic about the likelihood that it will
do so. It is common to find cooperation between governmental institutions and
the scientific community where the need for that cooperation is apparent. Today,
as a matter of course, the President works with a science adviser, Congress solicits
advice on the potential dangers of food additives from the National Academy of
Sciences, and scientific regulatory agencies often work with outside scientists, as
well as their own, to develop a product that reflects good science.

The judiciary, too, has begun to look for ways to improve the quality of
the science on which scientifically related judicial determinations will rest. The
Federal Judicial Center is collaborating with the National Academy of Sciences
through the Academy’s Committee on Science, Technology, and Law.” The
Committee brings together on a regular basis knowledgeable scientists, engineers,
judges, attorneys, and corporate and government officials to explore areas of inter-
action and improve communication among the science, engineering, and legal
communities. The Committee is intended to provide a neutral, nonadversarial
forum for promoting understanding, encouraging imaginative approaches to prob-
lem solving, and discussing issues at the intersection of science and law.

In the Supreme Court, as a matter of course, we hear not only from the par-
ties to a case but also from outside groups, which file amicus curiae briefs that help
us to become more informed about the relevant science. In the “right-to-die”
case, for example, we received about 60 such documents from organizations of
doctors, psychologists, nurses, hospice workers, and handicapped persons, among
others. Many discussed pain-control technology, thereby helping us to identify
areas of technical consensus and disagreement. Such briefs help to educate the
justices on potentially relevant technical matters, making us not experts, but
moderately educated laypersons, and that education improves the quality of our
decisions.

8. See generally Jury Trial Innovations (G. Thomas Munsterman et al. eds., 1997).
9. A description of the program can be found at Committee on Science, Technology, and Law,
http://www.nationalacademies.org/stl (last visited Aug. 10, 2011).
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Moreover, our Court has made clear that the law imposes on trial judges the
duty, with respect to scientific evidence, to become evidentiary gatekeepers.'”
The judge, without interfering with the jury’s role as trier of fact, must determine
whether purported scientific evidence is “reliable” and will “assist the trier of
fact,” thereby keeping from juries testimony that, in Pauli’s sense, isn’t even good
enough to be wrong. This requirement extends beyond scientific testimony to all
forms of expert testimony.!!" The purpose of Dauberf's gatekeeping requirement
“is to make certain that an expert, whether basing testimony upon professional
studies or personal experience, employs in the courtroom the same level of intel-
lectual rigor that characterizes the practice of an expert in the relevant field.”!?

Federal trial judges, looking for ways to perform the gatekeeping func-
tion better, increasingly have used case-management techniques such as pretrial
conferences to narrow the scientific issues in dispute, pretrial hearings where
potential experts are subject to examination by the court, and the appointment
of specially trained law clerks or scientific special masters. For example, Judge
Richard Stearns of Massachusetts, acting with the consent of the parties in a
highly technical genetic engineering patent case,'® appointed a Harvard Medical
School professor to serve “as a sounding board for the court to think through
the scientific significance of the evidence” and to “assist the court in determining
the validity of any scientific evidence, hypothesis or theory on which the experts
base their testimony.”!* Judge Robert E. Jones of Oregon appointed experts from
four different fields to help him assess the scientific reliability of expert testimony
in silicone gel breast implant litigation."> Judge Gladys Kessler of the District of
Columbia hired a professor of environmental science at the University of Califor-
nia at Berkeley “to answer the Court’s technical questions regarding the meaning
of terms, phrases, theories and rationales included in or referred to in the briefs
and exhibits” of the parties.'® Judge A. Wallace Tashima of the Ninth Circuit has
described the role of technical advisor as “that of a ... tutor who aids the court
in understanding the jargon and theory’ relevant to the technical aspects of the
evidence.”!”

Judge Jack B. Weinstein of New York suggests that courts should some-

3

times “go beyond the experts proffered by the parties” and “appoint indepen-

10. Gen. Elec. Co. v. Joiner, 522 U.S. 136 (1997); Daubert v. Merrell Dow Pharms., Inc., 509
U.S. 579 (1993).

11. Kumbho Tire Co. v. Carmichael, 119 S. Ct. 1167 (1999).

12. Id. at 1176.

13. Biogen, Inc. v. Amgen, Inc., 973 F. Supp. 39 (D. Mass. 1997).

14. MediaCom Corp. v. Rates Tech., Inc., 4 F. Supp. 2d 17 app. B at 37 (D. Mass. 1998)
(quoting the Affidavit of Engagement filed in Biogen, Inc. v. Amgen, Inc., 973 F. Supp. 39 (D. Mass.
1997) (No. 95-10496)).

15. Hall v. Baxter Healthcare Corp., 947 F. Supp. 1387 (D. Or. 1996).

16. Conservation Law Found. v. Evans, 203 F. Supp. 2d 27, 32 (D.D.C. 2002).

17. Ass’n of Mexican-American Educators v. State of California, 231 F.3d 572, 612 (9th Cir.
2000) (en banc) (Tashima, J., dissenting).
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dent experts” as the Federal Rules of Evidence allow.!® Judge Gerald Rosen of
Michigan appointed a University of Michigan Medical School professor to testify
as an expert witness for the court, helping to determine the relevant facts in a
case that challenged a Michigan law prohibiting partial-birth abortions.!” Chief
Judge Robert Pratt of Iowa hired two experts—a professor of insurance and an
actuary—to help him review the fairness of a settlement agreement in a complex
class-action insurance-fraud case.’® And Judge Nancy Gertner of Massachusetts
appointed a professor from Brandeis University to assist the court in assessing a
criminal defendant’s challenge to the racial composition of the jury venire in the
Eastern Division of the District of Massachusetts.?!

In what one observer has described as “the most comprehensive attempt to
incorporate science, as scientists practice it, into law,”?? Judge Sam Pointer, Jr.,
of Alabama appointed a “neutral science panel” of four scientists from different
disciplines to prepare a report and testimony on the scientific basis of claims in sili-
cone gel breast implant product liability cases consolidated as part of a multidistrict
litigation process.?> The panel’s report was cited in numerous decisions exclud-
ing expert testimony that connected silicone gel breast implants with systemic
injury.>* The scientists’ testimony was videotaped and made part of the record
so that judges and jurors could consider it in cases returned to the district courts
from the multidistrict litigation process. The use of such videotape testimony can
result in more consistent decisions across courts, as well as great savings of time
and expense for individual litigants and courts.

These case-management techniques are neutral, in principle favoring neither
plaintiffs nor defendants. When used, they have typically proved successful. None-
theless, judges have not often invoked their rules-provided authority to appoint
their own experts.?> They may hesitate simply because the process is unfamiliar
or because the use of this kind of technique inevitably raises questions. Will use
of an independent expert, in effect, substitute that expert’s judgment for that of
the court? Will it inappropriately deprive the parties of control over the presenta-
tion of the case? Will it improperly intrude on the proper function of the jury?
Where is one to find a truly neutral expert? After all, different experts, in total
honesty, often interpret the same data differently. Will the search for the expert

18. Jack B. Weinstein, Individual Justice in Mass Tort Litigation: The Effect of Class Actions,
Consolidations, and Other Multiparty Devices 116 (1995).

19. Evans v. Kelley, 977 F. Supp. 1283 (E.D. Mich. 1997).

20. Grove v. Principal Mutual Life Ins. Co., 200 FR.D. 434, 443 (S.D. Towa 2001).

21. United States v. Green, 389 F. Supp. 2d 29, 48 (D. Mass. 2005).

22. Olivia Judson, Slide-Rule Justice, Nat’l J., Oct. 9, 1999, at 2882, 2885.

23. In re Silicone Gel Breast Implant Prod. Liab. Litig., Order 31 (N.D. Ala. filed May 30,
1996) (MDL No. 926).

24. See Laura L. Hooper et al., Assessing Causation in Breast Implant Litigation: The Role of Science
Panels, 64 Law & Contemp. Probs. 139, 181 n.217 (collecting cases).

25. Joe S. Cecil & Thomas E. Willging, Accepting Daubert’s Invitation: Defining a Role for Court-
Appointed Experts in Assessing Scientific Validity, 43 Emory L.J. 995, 1004 (1994).
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create inordinate delay or significantly increase costs? Who will pay the expert?
Judge William Acker, Jr., of Alabama writes:

Unless and until there is a national register of experts on various subjects and a
method by which they can be fairly compensated, the federal amateurs wear-
ing black robes will have to overlook their new gatekeeping function lest they
assume the intolerable burden of becoming experts themselves in every discipline
known to the physical and social sciences, and some as yet unknown but sure

to blossom.?®

A number of scientific and professional organizations have come forward
with proposals to aid the courts in finding skilled experts. The National Confer-
ence of Lawyers and Scientists, a joint committee of the American Association for
the Advancement of Science (AAAS) and the Science and Technology Section
of the American Bar Association, has developed a program to assist federal and
state judges, administrative law judges, and arbitrators in identifying indepen-
dent experts in cases that present technical issues, when the adversarial system is
unlikely to yield the information necessary for a reasoned and principled resolu-
tion of the disputed issues. The program locates experts through professional and
scientific organizations and with the help of a Recruitment and Screening Panel
of scientists, engineers, and health care professionals.?’

The Private Adjudication Center at Duke University—which unfortunately
no longer exists—established a registry of independent scientific and technical
experts who were willing to provide advice to courts or serve as court-appointed
experts.?® Registry services also were available to arbitrators and mediators and
to parties and lawyers who together agreed to engage an independent expert at
the early stages of a dispute. The registry recruited experts primarily from major
academic institutions and conducted targeted searches to find experts with the
qualifications required for particular cases. Registrants were required to adhere to
a code of conduct designed to ensure confidence in their impartiality and integrity.

Among those judges who have thus far experimented with court-appointed
scientific experts, the reaction has been mixed, ranging from enthusiastic to dis-
appointed. The Federal Judicial Center has examined a number of questions
arising from the use of court-appointed experts and, based on interviews with
participants in Judge Pointer’s neutral science panel, has offered lessons to guide
courts in future cases. We need to learn how better to identify impartial experts,
to screen for possible conflicts of interest, and to instruct experts on the scope of

26. Letter from Judge William Acker, Jr., to the Judicial Conference of the United States et al.
(Jan. 2, 1998).

27. Information on the AAAS program can be found at Court Appointed Scientific Experts,
http://www.aaas.org/spp/case/case.htm (last visited Aug. 10, 2011).

28. Letter from Corinne A. Houpt, Registry Project Director, Private Adjudication Center, to
Judge Rya W. Zobel, Director, Federal Judicial Center (Dec. 29, 1998) (on file with the Research
Division of the Federal Judicial Center).
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their duties. Also, we need to know how better to protect the interests of the par-
ties and the experts when such extraordinary procedures are used. We also need to
know how best to prepare a scientist for the sometimes hostile legal environment
that arises during depositions and cross-examination.?’

It would also undoubtedly be helpful to recommend methods for efficiently
educating (i.e., in a few hours) willing scientists in the ways of the courts, just as
it would be helpful to develop training that might better equip judges to under-
stand the ways of science and the ethical, as well as practical and legal, aspects of
scientific testimony.?

In this age of science we must build legal foundations that are sound in sci-
ence as well as in law. Scientists have offered their help. We in the legal com-
munity should accept that offer. We are in the process of doing so. This manual
seeks to open legal institutional channels through which science—its learning,
tools, and principles—may flow more easily and thereby better inform the law.
The manual represents one part of a joint scientific—legal effort that will further
the interests of truth and justice alike.

29. Laura L. Hooper et al., Neutral Science Panels: Two Examples of Panels of Court-Appointed
Experts in the Breast Implants Product Liability Litigation 93-98 (Federal Judicial Center 2001);
Barbara S. Hulka et al., Experience of a Scientific Panel Formed to Advise the Federal Judiciary on Silicone
Breast Implants, 342 New Eng. J. Med. 812 (2000).

30. Gilbert S. Omenn, Enhancing the Role of the Scientific Expert Witness, 102 Envtl. Health Persp.
674 (1994).
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[. Supreme Court Cases

In 1993, the Supreme Court’s opinion in Daubert v. Merrell Dow Pharmaceuticals'
ushered in a new ecra with regard to the admissibility of expert testimony. As
expert testimony has become increasingly essential in a wide variety of litigated
cases, the Daubert opinion has had an enormous impact. If plaintiffs’ expert proof is
excluded on a crucial issue, plaintiffs cannot win and usually cannot even get their
case to a jury. This discussion begins with a brief overview of the Supreme Court’s
three opinions on expert testimony—often called the Daubert trilogy>—and their
impact. It then examines a fourth Supreme Court case that relates to expert testi-
mony, before turning to a variety of issues that judges are called upon to resolve,
particularly when the proffered expert testimony hinges on scientific knowledge.

A. Daubert v. Merrell Dow Pharmaceuticals, Inc.

In the seminal Daubert case, the Court granted certiorari to decide whether the
so-called Frye (or “general acceptance™) test,> which some federal circuits (and
virtually all state courts) used in determining the admissibility of scientific evi-
dence, had been superseded by the enactment of the Federal Rules of Evidence
in 1973. The Court held unanimously that the Frye test had not survived. Six
justices joined Justice Blackmun in setting forth a new test for admissibility after
concluding that “Rule 702 . . . clearly contemplates some degree of regulation of
the subjects and theories about which an expert may testify.”* While the two other
members of the Court agreed with this conclusion about the role of Rule 702,
they thought that the task of enunciating a new rule for the admissibility of expert
proof should be left to another day.’

The majority opinion in Daubert sets forth a number of major themes that run
throughout the trilogy. First, it recognized the trial judge as the “gatekeeper” who
must screen proffered expert testimony.® Second, the objective of the screening
is to ensure that expert testimony, in order to be admissible, must be “not only
relevant, but reliable.”” Although there was nothing particularly novel about the
Supreme Court finding that a trial judge has the power to make an admissibility
determination—Federal Rules of Evidence 104(a) and 702 pointed to such a
conclusion—and federal trial judges had excluded expert testimony long before

1. 509 U.S. 579 (1993).
2. The other two cases are Gen. Elec. Co. v. Joiner, 522 U.S. 136 (1997) and Kumho Tire Co. v.
Carmichael, 526 U.S. 137 (1999). The disputed issue in all three cases was causation.
3. Frye v. United States, 293 F. 1013 (D.C. Cir. 1923).
4. Daubert, 509 U.S. at 589.
. Id. at 601.
. Id. at 589.
Id.

N ow
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Daubert, the majority opinion in Daubert stated that the trial court has not only
the power but the obligation to act as gatekeeper.®

The Court then considered the meaning of its two-pronged test of relevancy
and reliability in the context of scientific evidence. With regard to relevancy, the
Court explained that expert testimony cannot assist the trier in resolving a factual
dispute, as required by Rule 702, unless the expert’s theory is tied sufficiently to
the facts of the case. “Rule 702’s ‘helpfulness’ standard requires a valid scientific
connection to the pertinent inquiry as a precondition to admissibility.” This
consideration, the Court remarked, “has been aptly described by Judge Becker
as one of ‘fit.””1”

To determine whether proffered scientific testimony or evidence satisfies
the standard of evidentiary reliability,!" a judge must ascertain whether it is
“ground|ed] in the methods and procedures of science.”'> The Court, empha-
713 then

examined the characteristics of scientific methodology and set out a nonexclusive

sizing that “[t]he inquiry envisioned by Rule 702 is . . . a flexible one,

list of four factors that bear on whether a theory or technique has been derived
by the scientific method.'* First and foremost, the Court viewed science as an
empirical endeavor: “[Wlhether [a theory or technique| can be (and has been)
tested” is the “methodology [that] distinguishes science from other fields of human
inquiry.”!®
technique or theory has been subjected to peer review or publication, whether

The Court also mentioned as indicators of good science whether the

the existence of known or potential error rates has been determined, and whether
standards exist for controlling the technique’s operation.!® In addition, although
general acceptance of the methodology within the scientific community is no
longer dispositive, it remains a factor to be considered.!”

The Court did not apply its new test to the eight experts for the plaintiffs
who sought to testify on the basis of in vitro, animal, and epidemiological studies

8. Id.

9. Id. at 591-92.

10. Id. at 591. Judge Becker used this term in discussing the admissibility of expert testimony
about factors that make eyewitness testimony unreliable. See United States v. Downing, 753 F.2d
1224, 1242 (3d Cir. 1985) (on remand court rejected the expert testimony on ground of “fit” because
expert discussed factors such as the high likelihood of inaccurate cross-racial identifications that were
not present in the case) and United States v. Downing, 609 F. Supp. 784, 791-92 (E.D. Pa. 1985),
aff’d, 780 F.2d 1017 (3d Cir. 1985).

11. Commentators have faulted the Court for using the label “reliability” to refer to the concept
that scientists term “validity.” The Court’s choice of language was deliberate. It acknowledged that
scientists typically distinguish between validity and reliability and that “[i]n a case involving scientific
evidence, evidentiary reliability will be based upon scientific validity.” Daubert, 509 U.S. at 590 n.9.

12. Id. at 590.

13. Id. at 594.

14. Id. at 593-94. “[W]e do not presume to set out a definitive checklist or test.” Id. at 593.

15. Id.

16. Id. at 593-94.

17. Id. at 594.
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that the drug Bendectin taken by the plaintiffs’ mothers during pregnancy could
cause or had caused the plaintifts’ birth defects. Instead, it reversed and remanded
the case. Nor did the Court deal with any of the procedural issues raised by the
Daubert opinion, such as the burden, if any, on the party seeking a ruling exclud-
ing expert testimony, or the standard of review on appeal.

The Daubert opinion soon led to Daubert motions followed by Daubert hear-
ings as parties moved in limine to have their opponents’ experts precluded from
testifying at trial for failure to satisfy the new requirements for expert testimony.
The motions raised numerous questions that the Court had not dealt with, some
of which were dealt with in the next two opinions by the Supreme Court.

B. General Electric v. Joiner

In General Electric Co. v. Joiner,'® the second case in the trilogy, certiorari was
granted in order to determine the appropriate standard an appellate court should
apply in reviewing a trial court’s Daubert decision to admit or exclude scientific
expert testimony. In Joiner, the 37-year-old plaintiff, a longtime smoker with a
family history of lung cancer, claimed that exposure to polychlorinated biphenyls
(PCBs) and their derivatives had promoted the development of his small-cell lung
cancer. The trial court applied the Daubert criteria, excluded the opinions of the
plaintiffs experts, and granted the defendants’ motion for summary judgment.'”
The court of appeals reversed the decision, stating that “[b]ecause the Federal
Rules of Evidence governing expert testimony display a preference for admis-
sibility, we apply a particularly stringent standard of review to the trial judge’s
exclusion of expert testimony.”?"

All the justices joined Chief Justice Rehnquist in holding that abuse of discre-
tion is the correct standard for an appellate court to apply in reviewing a district
court’s evidentiary ruling, regardless of whether the ruling allowed or excluded
expert testimony.?! The Court unequivocally rejected the suggestion that a more
stringent standard is permissible when the ruling, as in joiner, is “outcome deter-
minative” because it resulted in a grant of summary judgment for the defendant
because the plaintiff failed to produce evidence of causation.?? In a concurring
opinion, Justice Breyer urged judges to avail themselves of techniques, such as the
use of court-appointed experts, that would assist them in making determinations

about the admissibility of complex scientific or technical evidence.??

18. 522 U.S. 136 (1997).

19. Joiner v. Gen. Elec. Co., 864 F. Supp. 1310 (N.D. Ga. 1994).

20. Joiner v. Gen. Elec. Co., 78 E.3d 524, 529 (11th Cir. 1996).

21. Gen. Elec. Co. v. Joiner, 522 U.S. at 141-43.

22. Id. at 142-43.

23. Id. at 147-50. This issue is discussed in further detail in Justice Breyer’s introduction to
this manual.
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With the exception of Justice Stevens, who dissented from this part of the
opinion, the justices then did what they had not done in Daubert—they examined
the record, found that the plaintiff’s experts had been properly excluded, and
reversed the court of appeals decision without a remand to the lower court. The
Court concluded that it was within the district court’s discretion to find that the
statements of the plaintiftf’s experts with regard to causation were nothing more
than speculation. The Court noted that the plaintiff never explained “how and
why the experts could have extrapolated their opinions”?* from animal studies
far removed from the circumstances of the plaintiff’s exposure.?® It also observed
that the district court could find that the four epidemiological studies the plaintiff
relied on were insufficient as a basis for his experts” opinions.?® Consequently, the
court of appeals had erred in reversing the district court’s determination that the
studies relied on by the plaintiff’s experts “were not sufficient, whether individu-
ally or in combination, to support their conclusions that Joiner’s exposure to PCBs
contributed to his cancer.”?’

The plaintiff in Joiner had argued that the epidemiological studies showed a
link between PCBs and cancer if the results of all the studies were pooled, and
that this weight-of-the-evidence methodology was reliable. Therefore, according
to the plaintiff, the district court erred when it excluded a conclusion based on a
scientifically reliable methodology because it thereby violated the Court’s precept
in Daubert that the “focus, of course, must be solely on principles and methodol-
ogy, not on the conclusions that they generate.”?® The Supreme Court responded
to this argument by stating that

conclusions and methodology are not entirely distinct from one another. Trained
experts commonly extrapolate from existing data. But nothing in either Daubert
or the Federal Rules of Evidence requires a district court to admit opinion evi-
dence which is connected to existing data only by the ipse dixit of the expert. A
court may conclude that there is simply too great an analytical gap between the
data and the opinion proffered.?’

24. Id. at 144.

25. The studies involved infant mice that had massive doses of PCBs injected directly into their
bodies; Joiner was an adult who was exposed to fluids containing far lower concentrations of PCBs.
The infant mice developed a different type of cancer than Joiner did, and no animal studies showed that
adult mice exposed to PCBs developed cancer or that PCBs lead to cancer in other animal species. Id.

26. The authors of the first study of workers at an Italian plant found lung cancer rates among
ex-employees somewhat higher than might have been expected but refused to conclude that PCBs
had caused the excess rate. A second study of workers at a PCB production plant did not find the
somewhat higher incidence of lung cancer deaths to be statistically significant. The third study made
no mention of exposure to PCBs, and the workers in the fourth study who had a significant increase
in lung cancer rates also had been exposed to numerous other potential carcinogens. Id. at 145—46.

27. Id. at 146-47.

28. Id. at 146 (quoting Daubert, 509 U.S. at 595).

29. Id. at 146.
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Justice Stevens, in his partial dissent, assumed that the plaintiff’s expert was
entitled to rely on such a methodology, which he noted is often used in risk assess-
ment, and that a district court that admits expert testimony based on a weight-of-
the-evidence methodology does not abuse its discretion.® Justice Stevens would
have remanded the case for the court below to determine if the trial court had
abused its discretion when it excluded the plaintiff’s experts.!

C. Kumho Tire Co. v. Carmichael

Less than one year after deciding Joiner, the Supreme Court granted certiorari in
Kumbho to decide if the trial judge’s gatekeeping obligation under Daubert applies
only to scientific evidence or if it extends to profters of “technical, or other special-
ized knowledge,” the other categories of expertise recognized in Federal Rule of
Evidence 702. In addition, there was uncertainty about whether disciplines such as
economics, psychology, and other “soft” sciences were governed by this standard;
about when the four factors endorsed in Daubert as indicators of reliability had to
be applied; and how experience factors into the gatekeeping process. Although
Rule 702 specifies that an expert may be qualified through experience, the Court’s
emphasis in Daubert on “testability” suggested that an expert should not be allowed
to base a conclusion solely on experience if the conclusion can easily be tested.

In Kumho, the plaintiffs brought suit after a tire blew out on a minivan, caus-
ing an accident in which one passenger died and others were seriously injured.
The tire, which was manufactured in 1988, had been installed on the minivan
sometime before it was purchased as a used car by the plaintiffs in 1993. In their
diversity action against the tire’s maker and its distributor, the plaintiffs claimed
that the tire was defective. To support this allegation, the plaintiffs relied primarily
on deposition testimony by an expert in tire-failure analysis, who concluded on
the basis of a visual inspection of the tire that the blowout was caused by a defect
in the tire’s manufacture or design.

When the defendants moved to exclude the plaintiffs’ expert, the district
court agreed with the defendants that the Daubert gatekeeping obligation applied
not only to scientific knowledge but also to “technical analyses.”3?> The district
court excluded the plaintiffs’ expert and granted summary judgment. Although
the court conceded on a rehearing that it had erred in treating the four factors dis-
cussed in Daubert as mandatory, it adhered to its original determination because the
court simply found the Daubert factors appropriate, analyzed them, and discerned
no competing criteria sufficiently strong to outweigh them.?

30. Id. at 153-54.

31. Id. at 150-51.

32. Carmichael v. Samyang Tire, Inc., 923 F. Supp. 1514, 1522 (S.D. Ala. 1996), rev’d, 131
F.3d 1433 (11th Cir. 1997), rev’d sub nom. Kumho Tire Co. v. Carmichael, 526 U.S. 137 (1999).

33. Id. at 1522, 1524.
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The Eleventh Circuit reversed the district court’s decision in Kumho, holding,
as a matter of law under a de novo standard of review, that Daubert applies only
to scientific opinions.** The court of appeals drew a distinction between expert
testimony that relies on the application of scientific theories or principles—which
would be subject to a Daubert analysis—and testimony that is based on the expert’s
“skill- or experience-based observation.”*®> The court then found that the testi-
mony proffered by plaintiff was “non-scientific” and that “the district court erred

as a matter of law by applying Daubert in this case.”3°

The circuit court agreed that
the trial court has a gatekeeping obligation; its quarrel with the district court was
with that court’s assumption that Daubert’s four factors had to be applied.

All of the justices of the Supreme Court, in an opinion by Justice Breyer, held
that the trial court’s gatekeeping obligation extends to all expert testimony,*’ and
unanimously rejected the Eleventh Circuit’s dichotomy between the expert who
“relies on the application of scientific principles” and the expert who relies on
“skill- or experience-based observation.”?® The Court noted that Federal Rule of
Evidence 702 “makes no relevant distinction between ‘scientific’ knowledge and

s

‘technical’ or ‘other specialized’ knowledge,” and “applies its reliability standard
to all . . . matters within its scope.”?® Furthermore, said the Court, “no clear line”
can be drawn between the different kinds of knowledge, and “no one denies that
an expert might draw a conclusion from a set of observations based on extensive
and specialized experience.”*"

The Court also unanimously found that the court of appeals had erred when
it used a de novo standard, instead of the Joiner abuse-of-discretion standard, to
determine that Daubert’s criteria were not reasonable measures of the reliability
of the expert’s testimony.*' As in Joiner, and again over the dissent of Justice
Stevens,*? the Court then examined the record and concluded that the trial court
had not abused its discretion when it excluded the testimony of the witness.
Accordingly, it reversed the opinion of the Eleventh Circuit.

The opinion adopts a flexible approach that stresses the importance of iden-
tifying “the particular circumstances of the particular case at issue.”*® The court
must then make sure that the proffered expert will observe the same standard of
“intellectual rigor” in testifying as he or she would employ when dealing with

similar matters outside the courtroom.**

34. Carmichael v. Samyang Tire, Inc., 131 E3d 1433, 1435 (11th Cir. 1997).
35. 1d.

36. Id. at 1436 (footnotes omitted).

37. Kumho Tire Co. v. Carmichael, 526 U.S. 137 (1999).
38. Id. at 151.

39. Id. at 148.

40. Id. at 156.

41. Id. at 152.

42. Id. at 158.

43. Id. at 150.

44. Id. at 152.
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How this extremely flexible approach of the Court is to be applied emerges in
Part III of the opinion when the Court engages in a remarkably detailed analysis
of the record that illustrates its comment in Joiner that an expert must account for
“how and why” he or she reached the challenged opinion.*?

The Court illustrated the application of this standard to the facts of the case

and its deference to the district court findings as follows:

After examining the transcript in some detail, and after considering respondents’
detense of Carlson’s methodology, the District Court determined that Carlson’s
testimony was not reliable. It fell outside the range where experts might rea-
sonably differ, and where the jury must decide among the conflicting views of
different experts, even though the evidence is shaky. In our view, the doubts
that triggered the District Court’s initial inquiry here were reasonable, as was the

court’s ultimate conclusion.*®

Although Kumho is the most recent pronouncement by the Supreme Court
on how to determine whether proffered testimony by an expert is admissible,
and Rule 702 of the Federal Rules of Evidence was amended in 2000 to provide
“some general standards that the trial court must use to assess the reliability and
helpfulness of proffered expert testimony,” it is still Daubert that trial courts cite
and rely on most frequently when ruling on a motion to preclude expert testi-
mony.*” Even though Daubert interprets a federal rule of evidence, and rules of
evidence are designed to operate at trial, Daubert’s greatest impact has been pre-
trial: If plaintiff’s experts can be excluded from testifying about an issue crucial to
plaintiff’s case, the litigation may end with summary judgment for the defendant.
Furthermore, although summary judgment grants are reviewed de novo by an
appellate court, there is nothing to review if plaintiff failed to submit admissible
evidence on a material issue. Consequently, only the less stringent abuse-of-
discretion standard will apply, and there will be less chance for a reversal on appeal.

D. Weisgram v. Marley

Plaintiff is entitled to only one chance to select an expert who can withstand a
Daubert motion. In a fourth Supreme Court case, Weisgram v. Marley,*® the district
court ruled for plaintiffs on a Daubert motion and the plaintiffs won a jury verdict.
On appeal, the circuit court found that, despite the abuse-of-discretion standard,
plaintiff’s experts should have been excluded and granted judgment as a matter
of law for the defendants. Plaintiffs argued that they now had the right to a new
trial at which they could introduce more expert testimony. The Supreme Court

45. Gen. Elec. Co v. Jo