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Preface

Thomas Henry Huxley observed that “science is simply common sense at its
best; that is, rigidly accurate in observation and merciless to a fallacy in logic.”!
This second edition of the Reference Manual on Scientific Evidence furthers the goal
of assisting federal judges in recognizing the characteristics and reasoning of
“science” as it is relevant in litigation. The Reference Manual is but one part of a
series of education and research initiatives undertaken by the Center, in col-
laboration with other professional organizations, and with support by a grant
from the Carnegie Corporation of New York, to aid judges in dealing with
these issues. The Reference Manual itself responds to a recommendation of the
Federal Courts Study Committee that the Federal Judicial Center prepare a
manual to assist judges in managing cases involving complex scientific and tech-
nical evidence.?

The first edition of the Reference Manual was published in 1994, at a time of
heightened need for judicial awareness of scientific methods and reasoning cre-
ated by the Supreme Court’s decision in Daubert v. Merrell Dow Pharmaceuticals,
Inc.* Daubert assigned the trial judge a “gatekeeping responsibility” to make “a
preliminary assessment of whether the reasoning or methodology underlying
the testimony is scientifically valid and of whether that reasoning or methodol-
ogy properly can be applied to the facts in issue.”* The first edition of the Refer-
ence Manual has been republished by numerous private publishers and used in a
variety of educational programs for federal and state judges, attorneys, and law
students. The Center estimates that approximately 100,000 copies have been
distributed since its initial publication.

This second edition comes after recent decisions that expand the duties and
responsibility of trial courts in cases involving scientific and technical evidence.
In General Electric Co. v. Joiner,” the Supreme Court strengthened the role of the
trial courts by deciding that abuse of discretion is the correct standard for an
appellate court to apply in reviewing a district court’s evidentiary ruling. In a
concurring opinion, Justice Breyer urged judges to avail themselves of tech-
niques, such as the use of court-appointed experts, that would assist them in

1. T.H. Huxley, The Crayfish: An Introduction to the Study of Zoology 2 (1880), quoted in Stephen
Jay Gould, Full House: The Spread of Excellence from Plato to Darwin 8 (1996).

2. Federal Courts Study Comm., Report of the Federal Courts Study Committee 97 (1990). See
also Carnegie Comm’n on Science, Tech., & Gov’t, Science and Technology in Judicial Decision
Making: Creating Opportunities and Meeting Challenges 11 (1993) (noting concern over the ability of’
courts to manage and adjudicate scientific and technical issues).

3. 509 U.S. 579 (1993).

4. Id. at 589 n.7, 592-93.

5. 522 U.S. 136, 141-43 (1997).
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making determinations about the admissibility of complex scientific or technical
evidence.® Lastyear, in Kumho Tire Co. v. Carmichael, the Supreme Court deter-
mined that the trial judge’s gatekeeping obligation under Daubert not only ap-
plies to scientific evidence but also extends to proffers of “‘technical” and ‘other
specialized” knowledge,” the other categories of expertise specified in Federal
Rule of Evidence 702.7 Also, the Supreme Court recently forwarded to Con-
gress proposed amendments to Federal Rules of Evidence 701, 702, and 703
that are intended to codify case law that is based on Daubert and its progeny.

This second edition includes new chapters that respond to issues that have
emerged since the initial publication. The Introduction by Justice Breyer re-
views the role of scientific evidence in litigation and the challenges that trial
courts face in considering such evidence. Supreme Court cases subsequent to
Daubert are summarized in a chapter by Margaret Berger. The philosophy and
practice of science are described in a chapter by David Goodstein. New refer-
ence guides on medical testimony and engineering will aid judges with the
broader scope of review for cases involving nonscientific expert testimony fol-
lowing Kumho. Reference guides from the first edition have been updated with
new cases and additional material. The Reference Guide on DNA Evidence has
been completely revised to take account of the rapidly evolving science in this
area. To make room for the new material, essential information from the chap-
ters on court-appointed experts and special masters was condensed and included
in the chapter on management of expert evidence.®

We continue to caution judges regarding the proper use of the reference
guides. They are not intended to instruct judges concerning 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 concerning 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.

6. Id. at 147-50.

7. 119 S. Ct. 1167, 1171 (1999) (quoting Fed. R. Evid. 702).

8. Much of the information in those two chapters is available in 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 (1994), and Margaret G. Farrell, Coping with Scientific Evidence: The Use of Special Masters,
43 Emory L.J. 927 (1994).

vi
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This Reference Manual was begun and furthered by two of my predecessors,
Judge William W Schwarzer and Judge Rya Zobel. Their work in developing
the Center’s program on scientific evidence established the foundation for the
Center’s current initiatives. In developing the Reference Manual we benefited
greatly from the encouragement and support of David Z. Robinson, former
executive director of the Carnegie Commission on Science, Technology, and
Government, and Helene Kaplan, chair of the Commission’s Task Force on
Judicial and Regulatory Decision Making. A number of persons at the Center
have been instrumental in developing this second edition of the Reference Manual.
Joe Cecil and Dean Miletich served as editors of the Reference Manual. They
profited from the advice and assistance of the following members of the Center’s
Communications Policy & Design Office: Geoffrey Erwin, Martha Kendall,
Kris Markarian, and David Marshall. Rozzie Bell of the Center’s Information
Services Office offered great assistance in locating much of the source material.
Finally, we are grateful to the authors of the chapters for their dedication to the
task, and to the peer reviewers of the chapters for their thoughtful suggestions.

FERN M. SMITH
Director, Federal Judicial Center
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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 welcome, 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 tech-
nologically complex society and whom the law must serve. Our decisions should
reflect a proper scientific and technical understanding so that the law can re-
spond 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. Only last year the U.S. Supreme Court heard two cases that in-
volved consideration of statistical evidence. In Hunt v. Cromartie,' we ruled that
summary judgment was not appropriate in an action brought against various
state officials that challenged a congressional redistricting plan as racially moti-
vated 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 interpretation that did not involve an improper racial
motive. Assessing the plausibility of this alternative explanation required knowl-
edge of the strength of the statistical correlation between race and partisanship,
understanding of the consequences of restricting the analysis to a subset of pre-
cincts, and understanding of the relationships 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 stand-
ing to sue because of injuries they would be likely to suffer as a result of the
sampling plan. In making this assessment, it was necessary to apply the two
sampling strategies to population data in order to predict the changes in con-
gressional apportionment 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 two cases, we judges were not asked to become expert
statisticians, 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-

1. 119 S. Ct. 1545 (1999).
2. 119'S. Ct. 765 (1999).
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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. In 1997 we were
asked to decide whether the Constitution contains a “right to die.”® The specific
legal question was whether the federal Constitution, which prohibits govern-
ment from depriving “any person” of “liberty” without “due process of law,”
requires a state to permit a doctor’s assistance in the suicide of a terminally il
patient. Is the “right to assisted suicide” part of the liberty that the Constitution
protects? Underlying the legal question was a medical question: To what extent
can medical technology reduce or eliminate the risk of dying in severe pain?
The medical question did not determine the answer to the legal question, but to
do our legal job properly, we needed to develop an informed—although neces-
sarily approximate—understanding of the state of that relevant scientific art.

Nor are the right-to-die cases unique in this respect. A different case in 1997
challenged the constitutionality of a state sexual psychopath statute. The law
required a determination of when a person can be considered so dangerous and
mentally ill that the threat he or she poses to public safety justifies indefinite
noncriminal confinement, a question that implicates science and medicine as
well as law.*

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 po-
tential 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 or scientific subject matter. And, of course, tort law often
requires difficult determinations 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
compensation 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, al-
though of immediate 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

3. Washington v. Glucksberg, 521 U.S. 702 (1997); Vacco v. Quill, 521 U.S. 793 (1997).
4. Kansas v. Hendricks, 521 U.S. 346 (1997).
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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 rel-
evant 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 seek 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 particu-
lar 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 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 seek 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

5. Peter W. Huber, Galileo’s Revenge: Junk Science in the Courtroom 54 (1991).
6. See generally Jury Trial Innovations (G. Thomas Munsterman et al. eds., 1997).
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the courtroom must respect the jury’s constitutionally specified role—even if
doing so means that, from a scientific perspective, an incorrect result is some-
times 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. Itis common to find cooperation between governmental institutions and
the scientific community where the need for that cooperation is apparent. To-
day, 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 Acad-
emy 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 in de-
veloping the academy’s Program in Science, Technology, and Law.” This pro-
gram will bring together on a regular basis knowledgeable scientists, engineers,
judges, attorneys, and corporate and government officials to explore areas of
interaction and improve communication among the science, engineering, and
legal communities. This program is intended to provide a neutral, nonadversarial
forum for promoting understanding, encouraging imaginative approaches to
problem solving, and conducting studies.

In the Supreme Court, as a matter of course, we hear not only from the
parties to a case but also from outside groups, which file briefs—thirty-page
amicus curiae briefs—that help us to become more informed about the relevant
science. In the “right-to-die” case, we received about sixty such documents
from organizations of doctors, psychologists, nurses, hospice workers, and handi-
capped 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.

Moreover, our Court recently 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 deter-
mine whether purported scientific evidence is “reliable” and will “assist the trier

7. Letter from Richard E. Bissell, Executive Director, Policy Division of the National Research
Council, to Judge Rya W. Zobel, Director, Federal Judicial Center (Oct. 27, 1998) (on file with the
Research Division of the Federal Judicial Center). See also Anne-Marie Mazza, Program in Science,
Technology, and Law (Oct. 1999) (program description) (on file with the Research Division of the
Federal Judicial Center).

8. General Elec. Co. v. Joiner, 522 U.S. 136 (1997); Daubert v. Merrell Dow Pharms., Inc., 509
U.S. 579 (1993).
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of fact,” thereby keeping from juries testimony that, in Pauli’s sense, isn’t even
good enough to be wrong. Last term our Court made clear that this require-
ment extends beyond scientific testimony to all forms of expert testimony.’ The
purpose of Daubert’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 intellectual rigor that characterizes
the practice of an expert in the relevant field.”"

Federal trial judges, looking for ways to perform the gatekeeping function
better, increasingly have used case-management techniques like pretrial confer-
ences to narrow the scientific issues in dispute, pretrial hearings where potential
experts are subject to examination by the court, and the appointment of spe-
cially trained law clerks or scientific special masters. Judge Jack B. Weinstein of
New York suggests that courts should sometimes “go beyond the experts prof-
fered by the parties” and “appoint independent 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."” Judge Richard Stearns of Massachusetts,
acting with the consent of the parties in a recent, highly technical genetic engi-
neering 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.”!*

In what one observer describes as “the most comprehensive attempt to incor-
porate science, as scientists practice it, into law,”" Judge Sam Pointer, Jr., of
Alabama recently appointed a “neutral science panel” of four scientists from
different disciplines to prepare testimony on the scientific basis of the claims in
the silicone gel breast implant product liability cases consolidated as part of a
multidistrict litigation process.'® This proceeding will allow judges and jurors in
numerous cases to consider videotaped testimony by a panel of prominent sci-
entists. The use of such videotapes is likely to result in more consistent decisions

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

10. Id. at 1176.

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

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

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

16. In re Silicone Gel Breast Implant Prods. Liab. Litig., Order 31 (N.D. Ala. filed May 30, 1996)
(MDL No. 926).
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across courts, as well as great savings of time and expense for the individual
litigants and the coutrts.

These case-management techniques are neutral, in principle favoring neither
plaintifts 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 presen-
tation 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
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 wearing 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.!8

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 Sec-
tion of the American Bar Association, has developed a pilot project to test the
feasibility of increased use of court-appointed experts in cases that present tech-
nical issues. The project will recruit a slate of candidates from science and pro-
fessional organizations to serve as court-appointed experts in cases in which the
court has determined that traditional means of clarifying issues under the adversarial
system are unlikely to yield the information that is necessary for a reasoned and
principled resolution of the disputed issues.’” The project also is developing
educational materials that will be helpful to scientists who are unfamiliar with
the legal system. The Federal Judicial Center will examine a number of ques-
tions arising from such appointments, such as the following:

* How did the appointed experts perform their duties?

* How did the court, while protecting the interests of the lawyers and the

17. 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).

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

19. Information on the AAAS program can be found at Court Appointed Scientific Experts: A
Demonstration Project of the AAAS (visited Dec. 23, 1999) <http://www.aaas.org/spp/case/case.htm>.
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parties they represent, protect the experts from unreasonable demands, say,
on their time?

* How did the court prepare the experts to encounter what may be an unfa-

miliar and sometimes hostile legal environment?

The Private Adjudication Center at Duke University is establishing a registry
of independent scientific and technical experts who are willing to provide ad-
vice to courts or serve as court-appointed experts.”’ Registry services also are
available to arbitrators and mediators and to parties and lawyers who together
agree to engage an independent expert at the early stages of a dispute. The
registry has recruited an initial group of experts in medicine and health-related
disciplines, primarily from major academic institutions, and new registrants are
added on a regular basis. As needed, the registry also conducts targeted searches
to find experts with the qualifications required for particular cases. Registrants
must adhere to a code of conduct designed to ensure confidence in their impar-
tiality and integrity.

These projects have much to teach us about the ways in which courts can use
such experts. We need to learn how to identify impartial experts. Also, we need
to know how best to protect the interests of the parties 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 undoubtedly be helpful to recommend methods for efficiently edu-
cating (that is, 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.

20. 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). Information on the Private Adjudication Center program can
be found at The Registry of Independent Scientific and Technical Advisors (visited Mar. 8, 2000)
<http://www.law.duke.edu/pac/registry/index.html>.

21. Gilbert S. Omenn, Enhancing the Role of the Scientific Expert Witness, 102 Envtl. Health Persp.
674 (1994).
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I. Introduction

On March 23, 1999, the U.S. Supreme Court decided Kumho Tire Co. v.
Carmichael,' the third in a series of cases dealing with the admissibility of expert
testimony. The trilogy began in 1993 with Daubert v. Merrell Dow Pharmaceuti-
cals, Inc.,* a toxic tort action, in which the Court promulgated a new test for
tederal courts to use when ruling on the admissibility of scientific evidence. The
second case, General Electric Co. v. Joiner,” decided in 1997, likewise dealt with
the admissibility of scientific evidence in the context of a toxic tort suit. In
Kumho, the Court extended the approach of these prior opinions to nonscientific
expert testimony proffered in a product liability action. In doing so, Kumho
provides new insights into the meaning of Daubert and Joiner, and offers guid-
ance on how federal trial and appellate courts can appropriately respond when a
party seeks to exclude an opponent’s expert testimony. Because of its broad
scope, Kumbho is likely to play a significant role in all future rulings on the admis-
sibility of expert proof.*

The opinions in the trilogy are so interrelated that Kumho’s significance and
potential impact emerge much more clearly when viewed in conjunction with
the Court’s analyses in the earlier cases. Consequently, section II of this chapter
examines the Daubert and Joiner opinions. Section III begins with a survey of the
lower courts” opinions in Kumho and then turns to the Supreme Court’s opin-
ion. Section IV examines the current state of the law with regard to expert
testimony in light of Kumho and addresses some of the more troublesome ques-
tions that are likely to arise in connection with requests to exclude expert testi-
mony. As in the Evidentiary Framework chapter that appeared in the first edi-
tion of the Reference Manual on Scientific Evidence, the aim of this discussion is to
provide a starting point for analysis by highlighting issues that the courts will
have to resolve.

1. 119 S. Ct. 1167 (1999).

2. 509 U.S. 579 (1993).

3. 522 U.S. 136 (1997).

4. David L. Faigman et al., Preface to 3 Modern Scientific Evidence: The Law and Science of Expert
Testimony at v (David L. Faigman et al. eds., 1999) (“The importance of this decision cannot be
overstated, and it ranks with Daubert in the likely effect it will have on the practice of admitting expert
testimony.”) [hereinafter Modern Scientific Evidence].

10



Supreme Court’s Trilogy on Admissibility of Expert Testimony

[I. The First Two Cases in the Trilogy:
Daubert and Joiner

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 was used by some federal
circuits in determining the admissibility of scientific evidence, had been super-
seded by the enactment of the Federal Rules of Evidence. 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 continued by setting forth major themes
that run throughout the trilogy: The trial court is the “gatekeeper” who must
screen proffered expertise, and the objective of the screening is to ensure that
what is admitted “is not only relevant, but reliable.”” There was nothing par-
ticularly novel about a trial judge having 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
Daubert. However, the majority opinion in Daubert stated that the trial court has
not only the power but the obligation to act as “gatekeeper.”®

5. Daubert, 509 U.S. at 589.

6. Chief Justice Rehnquist, joined by Justice Stevens in an opinion concurring in part and dissent-
ing in part, stated: “I do not doubt that Rule 702 confides to the judge some gatekeeping responsibility
in deciding questions of the admissibility of proftered expert testimony.” Id. at 600. However, Chief’
Justice Rehnquist and Justice Stevens would have decided only the Frye issue and left “the further
development of this important area of the law to future cases.” Id. at 601. The Chief Justice raised a
number of questions about the majority’s opinion that foreshadowed issues that arose in joiner and
Kumbho:

Does all of this dicta apply to an expert seeking to testify on the basis of “technical or other specialized

knowledge”—the other types of expert knowledge to which Rule 702 applies—or are the “general

observations” limited only to “scientific knowledge”? What is the difference between scientific knowl-
edge and technical knowledge; does Rule 702 actually contemplate that the phrase “scientific, techni-

cal, or other specialized knowledge” be broken down into numerous subspecies of expertise, or did its

authors simply pick general descriptive language covering the sort of expert testimony which courts

have customarily received?
Id. at 600.
7. Id. at 589.
8. “The primary locus of this obligation is Rule 702 . . . .” Id.
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The Court then went on to consider the meaning of this 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 re-
quires a valid scientific connection to the pertinent inquiry as a precondition to
admissibility.”!® This consideration, the Court remarked, “has been aptly de-
scribed by Judge Becker as one of “fit.””!!

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-
sizing that “[t]he inquiry envisioned by Rule 702 is . . . a flexible one,”"* then
examined the characteristics of scientific methodology and set out a nonexclu-
sive 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: “Whether [a theory or technique| can be (and has
been) tested” is the “‘methodology [that] distinguishes science from other fields
of human inquiry.””'® Also mentioned by the Court as indicators of good sci-
ence are peer review or publication, and the existence of known or potential
error rates and standards controlling the technique’s operation.'” Although gen-

9. Id. The majority explicitly noted that “Rule 702 also applies to ‘technical, or other specialized
knowledge.” Our discussion is limited to the scientific context because that is the nature of the expertise
offered here.” Id. at 590 n.8.

10. Id. at 591-92.

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

12. 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 v. Merrell Dow Pharms.,
Inc., 509 U.S. 579, 590 n.9 (1993). However, the Court also explained that by its reference to evidentiary
reliability, it meant trustworthiness, as that concept is used elsewhere in the Federal Rules of Evidence. Id.

13. Id. at 590.

14. Id. at 594.

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

16. Id. at 593 (quoting Michael D. Green, Expert Witnesses and Sufficiency of Evidence in Toxic Sub-
stances Litigation: The Legacy of Agent Orange and Bendectin Litigation, 86 Nw. U. L. Rev. 643, 645
(1992)).

17. Id. at 593-94.
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eral 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 stud-
ies that the drug Bendectin taken by the plaintiffs’ mothers during pregnancy
could cause or had caused the plaintiffs’ birth defects. Instead, it reversed the
decision and remanded the case. Nor did the Court deal with any of the proce-
dural issues raised by the Daubert opinion, such as the burden, if any, on the
party that seeks a ruling excluding expert testimony, or the standard of review
on appeal.”

B. General Electric Co. v. Joiner

The Supreme Court granted certiorari in General Electric Co. v. Joiner,
ond case in the trilogy, in order to determine the appropriate standard an appel-
late 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 long-
time smoker with a family history of lung cancer, claimed that exposure to
polychlorinated biphenyls (PCBs) and their derivatives had promoted the de-
velopment of his small-cell lung cancer. The trial court applied the Daubert
criteria, excluded the opinions of the plaintiff’s experts, and granted the defen-
dants’ motion for summary judgment.?' The court of appeals reversed the deci-
sion, stating that “[b]ecause the Federal Rules of Evidence governing expert
testimony display a preference for admissibility, 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 dis-
cretion 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 determinative.”* In a concurring opinion, Justice Breyer urged judges
to avail themselves of techniques, such as the use of court-appointed experts,

20 the sec-

18. Id. at 594.

19. The Ninth Circuit panel thereafter found that the experts had been properly excluded and
affirmed the grant of summary judgment dismissing the plaintiffs’ case. Daubert v. Merrell Dow Pharms.,
Inc., 43 F.3d 1311 (9th Cir. 1995).

20. 522 U.S. 136 (1997).

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

22. Joiner v. General Elec. Co., 78 F.3d 524, 529 (11th Cir. 1996).

23. General Elec. Co. v. Joiner, 522 U.S. at 141-43.

24. Id. at 14243,
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that would assist them in making determinations about the admissibility of com-
plex scientific or technical evidence.”

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 exam-
ined the record, found that the plaintiff’s experts had been properly excluded,
and reversed the decision without remanding the case as to this issue.*® The
Court concluded that it was within the district court’s discretion to find that the
statements of the plaintiff’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 plain-
tiff 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
individually or in combination, to support their conclusions that Joiner’s expo-
sure 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, accord-
ing 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

25. Id. at 147-50. Justice Breyer also mentioned narrowing the scientific issues in dispute at Rule
16 pretrial conferences, examining proposed experts at pretrial hearings, and appointing special masters
and specially trained law clerks. Id.

26. Id. at 143—47. Justice Stevens expressed doubt as to whether the admissibility question had been
adequately briefed, and in any event, he thought that the record could be studied more efficiently by
the court of appeals than by the Supreme Court. Id. at 150-51. In addition, he expressed concern about
how the Court applied the Daubert test to the reliability ruling by the trial judge. Id. at 151. See infra text
accompanying note 32.

27. Id. at 144.

28. 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 difterent 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.

29. 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 than expected 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 had also been exposed to numerous other potential carcinogens. Id. at 145—46.

30. Id. at 146—47.
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methodology, 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 evidence 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.®

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
assessment, 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.*

II1. Kumho Tire Co. v. Carmichael
A. The District Court Opinion

Less than one year after deciding Joiner, the Supreme Court granted certiorari in
Kumho® to decide if the trial judge’s gatekeeping obligation under Daubert ap-
plies only to scientific evidence or if it extends to profters of “technical, or other
specialized knowledge,” the other categories of expertise specified in Federal
Rule of Evidence 702. A split had developed in the circuits on this issue. In
addition, there was uncertainty about whether disciplines like economics, psy-
chology, and other “soft” sciences counted as science; when the four factors
endorsed in Daubert as indicators of reliability had to be applied; and how expe-
rience 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 Kumbho, the plaintifts 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

31. Id. at 146 (quoting Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579, 595 (1993)).

32. Id. at 146.

33. Id. at 153-54.

34. Id. at 150-51.

35. Carmichael v. Samyang Tire, Inc., 131 F.3d 1433 (11th Cir. 1997), cert. granted sub nom. Kumho
Tire Co. v. Carmichael, 118 S. Ct. 2339 (1998), and rev’d, 119 S. Ct. 1167 (1999).
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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 plaintifts claimed
that the tire was defective. To support this allegation, the plaintiffs relied prima-
rily on deposition testimony by Dennis Carlson, Jr., 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 defendant moved to exclude Carlson’s testimony, the district court
agreed with the defendant that the Daubert gatekeeping obligation applied not
only to scientific knowledge but also to “‘technical analyses.””*® Therefore, the
district court examined Carlson’s visual-inspection methodology in light of the
four factors mentioned in Daubert—the theory’s testability, whether it was the
subject of peer review or publication, its known or potential rate of error, and
its general acceptance within the relevant scientific community.”” After con-
cluding that none of the Daubert factors was satisfied, the court excluded Carlson’s
testimony and granted the defendant’s motion for summary judgment.*

The plaintiffs asked for reconsideration, arguing that the court’s application
of the Daubert factors was too inflexible. The court granted the plaintiffs’ request
for reconsideration, and agreed that it had erred in treating the four factors as
mandatory rather than illustrative.”” But the plaintiffs were not aided by this
concession, because the court went on to say:

In this case, application of the Daubert factors did operate to gauge the reliability of Carlson’s
methods, and all of the factors indicated that his testimony was properly excluded. The
Court’s analysis revealed no countervailing factors operating in favor of admissibility which
could outweigh those identified in Daubert, and the parties identified no such factors in
their briefs. Contrary to plaintiffs” assertions, the Court did not convert the flexible Daubert
inquiry into a rigid one; rather, the Court simply found the Daubert factors appropriate,
analyzed them, and discerned no competing criteria sufficiently strong to outweigh them.*

The district court then reaffirmed its earlier order, excluding Carlson’s expert
testimony and granting summary judgment.*!

36. Carmichael v. Samyang Tire, Inc., 923 F. Supp. 1514, 1522 (S.D. Ala. 1996) (“The plaintifts
may be correct that Carlson’s testimony does not concern a scientific concept per se; however, it
certainly is testimony about an application of scientific concepts involved in physics, chemistry, and
mechanical engineering. In other words, Carlson’s method is necessarily ground in some scientific
foundation . . . .”), rev’d, 131 F.3d 1433 (11th Cir. 1997), cert. granted sub nom. Kumho Tire Co. v.
Carmichael, 118 S. Ct. 2339 (1998), and rev’d, 119 S. Ct. 1167 (1999).

37. Id. at 1520-21.

38. Id. at 1522, 1524.

39. Carmichael v. Samyang Tires, Inc., Civ. Action No. 93-0860-CB-S (S.D. Ala., June 5, 1996),
App. to Pet. for Cert. at 1¢ (order granting motion for reconsideration discussed in Kumho, 119 S. Ct.
at 1173).

40. Id.

41. Id.

16



Supreme Court’s Trilogy on Admissibility of Expert Testimony

B. The Court of Appeals Opinion

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
in the scientific context.** The court of appeals opinion stressed the difference
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 Carlson’s testimony is non-scientific . . . . Carlson makes no pretense of basing his
opinion on any scientific theory of physics or chemistry. Instead, Carlson rests his opinion
on his experience in analyzing failed tires. After years of looking at the mangled carcasses of
blown-out tires, Carlson claims that he can identify telltale markings revealing whether a
tire failed because of abuse or defect. Like a beekeeper who claims to have learned through
years of observation that his charges always take flight into the wind, Carlson maintains that
his experiences in analyzing tires have taught him what “bead grooves” and “sidewall
deterioration” indicate as to the cause of a tire’s failure. . . . Thus, we conclude that Carlson’s
testimony falls outside the scope of Daubert and that the district court erred as a matter of
law by applying Daubert in this case.*

The Eleventh Circuit did not, however, conclude that Carlson’s testimony
was admissible. Instead, it directed the district court on remand “to determine if
Carlson’s testimony is sufficiently reliable and relevant to assist a jury.”*
other words, the circuit court agreed that the trial court has a gatekeeping obli-
gation; its quarrel with the district court was over that court’s assumption that
Daubert’s four factors had to be considered.

In

C. The Supreme Court Opinion

All 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

99

42. Carmichael v. Samyang Tire, Inc., 131 F.3d 1433, 1435 (11th Cir. 1997), cert. granted sub nom.
Kumbho Tire Co. v. Carmichael, 118 S. Ct. 2339 (1998), and rev’d, 119 S. Ct. 1167 (1999).

43. Id. at 1435.

44. Id. at 1436 (footnotes omitted).

45. Id. The court noted that the defendant had raised “a number of potentially troubling criticisms
of Carlson’s alleged expertise and methodology, including his rendering of an opinion regarding the
Carmichaels’ tire before he had personally inspected its carcass.” Id. at 1436-37.

46. Kumho Tire Co. v. Carmichael, 119 S. Ct. 1167, 1171 (1999) (“Dauberf’s general holding—
setting forth the trial judge’s general ‘gatekeeping’ obligation—applies not only to testimony based on
‘scientific’ knowledge, but also to testimony based on ‘technical’ and ‘other specialized” knowledge.”).
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skill- or experience-based observation.””* The Court noted that Federal Rule
of Evidence 702 “makes no relevant distinction between ‘scientific’ knowledge
and ‘technical’ or ‘other specialized’ knowledge,” and “applies its reliability stan-
dard 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 Carlson’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 Carlson’s testimony. Accordingly, it re-
versed 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.*

The crux of the disagreement between the parties was whether extending the
trial judge’s Daubert gatekeeping function to all forms of expert testimony meant
that the trial judge would have to apply Daubert’s four-factor reliability test in all
cases. The defendant had stated at oral argument that the factors discussed in

47. Id. at 1176 (quoting Carmichael v. Samyang Tire, Inc., 131 F.3d 1433, 1435 (11th Cir. 1997),
cert. granted sub nom. Kumho Tire Co. v. Carmichael, 118 S. Ct. 2339 (1998), and rev’d, 119 S. Ct. 1167
(1999)). “We do not believe that Rule 702 creates a schematism that segregates expertise by type while
mapping certain kinds of questions to certain kinds of experts. Life and the legal cases that it generates
are too complex to warrant so definitive a match.” Id.

48. Id. at 1174.

49. Id.

50. Id. at 1178.

51. Id. at 1171 (“the law grants a district court the same broad latitude when it decides how to
determine reliability as it enjoys in respect to its ultimate reliability determination” (citing General Elec.
Co. v. Joiner, 522 U.S. 136, 143 (1997))).

52. Justice Stevens objected that this question had not been raised by the certiorari petition and
would have remanded the case to the court of appeals for a review of the record. Id. at 1180. He noted,
however, that he did “not feel qualified to disagree with the well-reasoned factual analysis” of the
question in Part III of the Court’s opinion. Id.

53. Id. at 1175. “In sum, Rule 702 grants the district judge the discretionary authority, reviewable
for its abuse, to determine reliability in light of the particular facts and circumstances of the particular
case.” Id. at 1179.

54. Id. at 1176.
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9955

Daubert were “always relevant.
categorically:

Justice Breyer’s opinion rejects this notion

The conclusion, in our view, is that we can neither rule out, nor rule in, for all cases and for
all time the applicability of the factors mentioned in Daubert, nor can we now do so for
subsets of cases categorized by category of expert or by kind of evidence. Too much
depends upon the particular circumstances of the particular case at issue.>

The Daubert factors “may” bear on a judge’s gatekeeping determinations,
however.”” The four Daubert factors ““may or may not be pertinent’”; it will all
depend “‘on the nature of the issue, the expert’s particular expertise, and the
subject of his testimony.”””*® Determining which factors are indicative of reliabil-
ity in a particular case cannot be accomplished solely by categorical a priori
characterizations about the particular field in question. The Court explained:
“Engineering testimony rests upon scientific foundations, the reliability of which
will be at issue in some cases. . . . In other cases, the relevant reliability concerns
may focus upon personal knowledge or experience.” In all cases, a court must
exercise its gatekeeping obligation so that the expert, whether relying on “pro-
fessional studies or personal experience,” will, when testifying, employ “the
same level of intellectual rigor” that the expert would use outside the court-
room when working in the relevant discipline.®

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 refused to find that the methodology Carlson was advocating could never
be used by an expert testifying about tire failures:

[Clontrary to respondents’ suggestion, the specific issue before the court was not the rea-
sonableness in general of a tire expert’s use of a visual and tactile inspection to determine
whether overdeflection had caused the tire’s tread to separate from its steel-belted carcass.
Rather, it was the reasonableness of using such an approach, along with Carlson’s particular

55. See Ofticial Transcript at 11-16, Kumho Tire Co. v. Carmichael, 119 S. Ct. 1167 (1999) (No.
97-1709). Counsel for petitioner, after a series of questions based on the Daubert standards, finally
responded by saying, “The questions are always relevant, absolutely. That’s our point.” Id. at 16.

56. Kumho, 119 S. Ct. at 1175. Indeed, as is discussed further below, the Court stated that the
Daubert factors “do not all necessarily apply even in every instance in which the reliability of scientific
testimony is challenged.” Id.

57. Id. The Court answered the question of whether the four specific Daubert questions may be
considered by replying: “Emphasizing the word ‘may’ in the question, we answer that question yes.”
Id.

58. Id. (quoting Brief for United States as Amicus Curiae Supporting Petitioners at 19, Kumho Tire
Co. v. Carmichael, 119 S. Ct. 1167 (1999) (No. 97-1709)).

59. Id.

60. Id. at 1176.

61. See supra note 27 and accompanying text.
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method of analyzing the data thereby obtained, to draw a conclusion regarding the particu-
lar matter to which the expert testimony was directly relevant. That matter concerned the
likelihood that a defect in the tire at issue caused its tread to separate from its carcass.®?

The Court then discussed numerous case-specific facts that made it reason-
able for the district court to conclude in this case that Carlson’s testimony was
not reliable because “[i]t fell outside the range where experts might reasonably
difter, and where the jury must decide among the conflicting views of different
experts, even though the evidence is ‘shaky.””® The tire was old and repaired,
some of its treads “had been worn bald,” and Carlson had conceded that it
should have been replaced.®* Furthermore, although Carlson claimed that he
could determine by a visual and tactile inspection when a tire had not been
abused, thereby leading him to conclude that it was defective, the tire in ques-
tion showed some of the very marks that Carlson had identified as pointing to
abuse through overdeflection.®® Perhaps even more troublesome to the Court
was the fact that

the expert could not say whether the tire had traveled more than 10, or 20, or 30, or 40, or
50 thousand miles, adding that 6,000 miles was “about how far” he could “say with any
certainty.” The [district] court could reasonably have wondered about the reliability of a
method of visual and tactile inspection sufficiently precise to ascertain with some certainty
the abuse-related significance of minute shoulder/center relative tread wear differences,
but insufficiently precise to tell “with any certainty” from the tread wear whether a tire had
traveled less than 10,000 or more than 50,000 miles.56

The Court further noted that the district court’s confidence in Carlson’s meth-
odology might also have been lessened by “Carlson’s repeated reliance on the
‘subjectiveness’ of his mode of analysis” when questioned about his ability to
differentiate between an overdeflected tire and a tire that looks overdeflected,®’
and by the fact that Carlson had called the tire defective after looking at photo-
graphs of it and before he ever inspected it.*® Finally, the Court remarked that
there is no indication in the record that other experts, papers, or articles support
Carlson’s theory,® and that “no one has argued that Carlson himself, were he
still working for Michelin, would have concluded in a report to his employer
that a similar tire was similarly defective on grounds identical to those upon
which he rested his conclusion here.””

62. Kumho, 119 S. Ct. at 1177.

63. Id. (quoting Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579, 596 (1993)).
64. Id.

65. Id.

66. Id. (citation omitted).

67. Id.

68. Id.

69. Id. at 1178.

70. Id. at 1179.
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IV. The Implications of the Kumho Opinion
A. A Comparison of Kumho and Daubert

1. Differences in emphasis between Daubert and Kumho

Nothing the Supreme Court said in Kumho is explicitly inconsistent with what
it said in Daubert. As Justice Breyer’s opinion stated, Daubert described “the
Rule 702 inquiry as ‘a flexible one,””"!
tions do not constitute a ‘definitive checklist or test.””’”> Nevertheless, Kumniho
may indicate that the Court has somewhat backed away from laying down guide-
lines for particular categories of expert testimony. Certainly the Court’s opinion
does not support those who construed Daubert as creating a four-factor test for
scientific evidence, or those who thought that the Court might in subsequent
cases articulate classification schemes for other fields of expertise.”

The Court seems less absorbed in epistemological issues, in formulating gen-
eral rules for assessing reliability, or in fleshing out the implications of its having
singled out testability as the preeminent factor of concern. It appears less inter-
ested in a taxonomy of expertise and more concerned about directing judges to
concentrate on “the particular circumstances of the particular case at issue.””*
This flexible, nondoctrinaire approach is faithful to the intention of the drafters
of the Federal Rules of Evidence, who viewed Article VII as setting forth flexible
standards for courts to apply rather than rigid rules.

In Kumbho, the Court contemplated that there will be witnesses “whose ex-
pertise is based purely on experience,” and although it suggested that Daubert’s
questions may be helpful in evaluating experience-based testimony, it did not
single out testability as the preeminent factor of concern, as it did in Daubert.”
The Court offered the example of the “perfume tester able to distinguish among

and made “clear that the factors it men-

71. Id. at 1175 (quoting Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579, 594 (1993)).

72. Id. (quoting Daubert, 509 U.S. at 593).

73. Arvin Maskin, The Impact of Daubert on the Admissibility of Scientific Evidence: The Supreme Court
Catches Up with a Decade of Jurisprudence, 15 Cardozo L. Rev. 1929, 1934 (1994) (“some courts are
applying the four factors as if they were the definitive checklist or test.”); Bert Black et al., Science and the
Law in the Wake of Daubert: A New Search for Scientific Knowledge, 72 Tex. L. Rev. 715, 751 (1994)
(“Some commentators have read these observations as essentially constituting a new four-factor test . .
..”"). The oversimplification of Daubert as embodying a four-factor test may have been furthered by
commentaries that noted the nondefinitive nature of the factors but used them to organize their discus-
sion. See 1 Modern Scientific Evidence, supra note 4, § 1-3.3. The 1999 Pocket Part added a new § 1-
3.4[2], The Four-Factors of Daubert.

74. Kumho, 119 S. Ct. at 1175. The Court expressed agreement with the Brief of the Solicitor
General that the factors to use in making reliability determinations will depend “‘on the nature of the
issue, the expert’s particular expertise, and the subject of his testimony.”” Id. (quoting Brief for the
United States as Amicus Curiae Supporting Petitioners at 19, Kumho Tire Co. v. Carmichael, 119 S. Ct.
1167 (1999) (No. 97-1709)).

75. Id. at 1176.
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140 odors at a snift” and stated that at times it will “be useful” to ask such a
witness “whether his preparation is of a kind that others in the field would
recognize as acceptable.””® However, this is somewhat different, and much less
rigid, than conditioning testimony by perfume testers on objective standards
that establish whether perfume testers can do what they claim to be able to do.

It may also be significant that in Kumho the Court was silent about the dis-
tinction between admissibility and sufficiency. In the interim between Daubert
and Kumbho, disputes involving expert testimony have increasingly been addressed
as questions of admissibility. Because Daubert requires judges to screen expert
testimony, civil defendants make Daubert motions to exclude plaintift’s experts
prior to trial instead of waiting to move for judgment as a matter of law if the
verdict is unfavorable. Such an approach furthers both case-processing efficiency
and economy, as the in limine exclusion of expert proof may eliminate the need
for trial by making possible a grant of summary judgment.

In Daubert, the Court observed that when expert testimony is admitted, the
trial court “remains free to direct a judgment” if it concludes “that the scintilla
of evidence presented” is insufficient.”” The Court did not contemplate that a
district judge could exclude testimony that meets the “scintilla” standard if the
judge concludes that the proponent will not be able to meet its burden of per-
suasion on the issue to which the testimony relates. Nevertheless, the benefits of
economy and efficiency that accrue when expert proof is considered in the
context of admissibility determinations may tempt courts to consider sufficiency
when ruling on admissibility.”® Moreover, some opinions have held that the
“fit” prong of the Daubert test and the helpfulness standard of Rule 702 require
courts to exclude a plaintiff’s expert testimony that does not satisty the plaintift’s
substantive burden of proof on an issue.”” In Kumiho, the Supreme Court showed
no discomfort with this trend toward assessing issues regarding expert proof
through admissibility determinations; there is no reminder, as there is in Daubert,

76. Id.

77. Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579, 596 (1993).

78. In his book on the Bendectin litigation, Joseph Sanders suggests that such decisions may “un-
dermine a sophisticated approach to the question of scientific validity” and become troublesome prece-
dents in cases in which the issue in dispute is considerably closer. Joseph Sanders, Bendectin on Trial: A
Study of Mass Tort Litigation 195 (1998).

79. See, e.g., Daubert v. Merrell Dow Pharms., Inc., 43 F.3d 1311, 1320 (9th Cir.) (Daubert on
remand) (“In assessing whether the proftered expert testimony ‘will assist the trier of fact’ in resolving
this issue, we must look to the governing substantive standard, which in this case is supplied by Califor-
nia tort law.”), cert. denied, 516 U.S. 869 (1995); Hall v. Baxter Healthcare Corp., 947 F. Supp. 1387,
1398 (D. Or. 1996) (“Under Oregon law, the plaintiffs in this litigation must prove not merely the
possibility of a causal connection between breast implants and the alleged systemic disease, but the
medical probability of a causal connection.”).
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that if the admissibility test is satisfied, questions of sufficiency remain open for
resolution at trial.*

2. The role of “general acceptance” and the “intellectual rigor” test

Some early comments predicted that Kumho may result in a retreat from Daubert
and a resurrection of Frye because Kumho’s flexible approach and abuse-of-dis-
cretion standard authorize trial courts to rely on “general acceptance” as the
chief screening factor.®! Such an effect certainly does not seem to have been
intended by the Court. The enormous detail with which Justice Breyer de-
scribed steel-belted radial tires like the Carmichael tire (a sketch is appended to
the opinion), the particular characteristics of the ill-fated tire, and Carlson’s
proposed testimony would all have been unnecessary if the Court’s only consid-
eration was “general acceptance.” All the Court would have needed to say was
that workers in the tire industry did not use Carlson’s approach.®? Although the
Court in Kumho endorsed an extremely flexible test, it manifested no inclination
to return to Frye.

This misunderstanding about the role of “general acceptance” may have been
enhanced by a passage in which the Court acknowledged the significance of the
Daubert gatekeeping requirement:

The objective of that requirement is to ensure the reliability and relevancy of expert testi-
mony. It is to make certain that an expert, whether basing testimony upon professional
studies or personal experience, employs in the courtroom the same level of intellectual
rigor that characterizes the practice of an expert in the relevant field.®

This reference to “the same level of intellectual rigor that characterizes the
practice of an expert in the relevant field” is not synonymous with Frye’s insis-
tence on “general acceptance” of “the thing from which the deduction is made

.. in the particular field in which it belongs.”®* The difference between these

80. It should also be noted that as of this writing, a proposed amendment to Rule 702 is pending
before the Judicial Conference. It would require expert testimony to be “based upon sufficient facts or
data.” A possible interpretation of this phrase is that the expert’s testimony may be excluded if it would
not suffice to meet the profferor’s burden of persuasion on an issue. The advisory committee notes
accompanying the amendment include the following clarification: “The emphasis in the amendment
on ‘sufficient facts or data’ is not intended to authorize a trial court to exclude an expert’s testimony on
the ground that the court believes one version of the facts and not the other.”

81. See, e.g., Michael Hoenig, New York “Gatekeeping”: “Frye” and “Daubert” Coexist, N.Y. L.,
July 12, 1999, at 3 (“Kumho Tire says the general acceptance standard could be pivotal for trial judges
even when non-science or experience-based expert testimony is proffered.”); Joseph F. Madonia, Kumho
Tire Steers New Course on Expert-Witness Testimony, Chi. Daily L. Bull., July 2, 1999, at 5 (““Thus, while
superficially appearing to extend Daubert to an additional class of expert witnesses, Kumho Tire could just
as easily end up being an excuse for courts to avoid Daubert altogether.”).

82. See supra note 70 and accompanying text.

83. Kumbho Tire Co. v. Carmichael, 119 S. Ct. 1167, 1176 (1999).

84. Frye v. United States, 293 F. 1013, 1014 (D.C. Cir. 1923).
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two formulas—which epitomizes the contrast between Daubert and Frye—Dbe-
comes apparent if one looks at two Seventh Circuit opinions by Chief Judge
Posner in which the “intellectual rigor” standard was first employed.

In Rosen v. Ciba-Geigy Corp.,® the plaintift, a heavy smoker with a history of
serious heart disease, sued the manufacturer of a nicotine patch that his physi-
cian had prescribed in the hope of breaking the plaintiff’s cigarette habit. The
plaintiff continued to smoke while wearing the patch, despite having been told
to stop, and he suffered a heart attack on the third day of wearing the patch.

The district court dismissed the action, after excluding testimony by the
plaintift’s cardiologist, Dr. Harry Fozzard, a distinguished department head at
the University of Chicago, whose opinion was that the nicotine patch precipi-
tated the heart attack. The court of appeals aftirmed the decision. Chief Judge
Posner stated that Daubert’s object “was to make sure that when scientists testify
in court they adhere to the same standards of intellectual rigor that are de-
manded in their professional work,”* and he went on to explain why the dis-
trict judge had rightly concluded that the cardiologist’s proposed testimony did
not meet this standard:

Wearing a nicotine patch for three days, like smoking for three days, is not going to have
a significant long-run effect on coronary artery disease; that much is clear. In the long,
gradual progression of Rosen’s coronary artery disease those three days were a blink of the
eye. The patch could have had no significance for Rosen’s health, therefore, unless it
precipitated his heart attack in June of 1992. That is an entirely different question from
whether nicotine, or cigarettes, are bad for one’s arteries.

... Nowhere in Fozzard’s deposition is there an explanation of how a nicotine overdose
(for remember that Rosen was smoking at the same time that he was wearing the patch)
can precipitate a heart attack, or a reference to a medical or other scientific literature in
which such an effect of nicotine is identified and tested. Since Fozzard is a distinguished
cardiologist, his conjecture that nicotine can have this eftect and may well have had it on
Rosen is worthy of careful attention, even though he has not himself done research on the
effects of nicotine. But the courtroom is not the place for scientific guesswork, even of the
inspired sort. Law lags science; it does not lead it. There may be evidence to back up
Fozzard’s claim, but none was presented to the district court.®”

The difterence between the “intellectual rigor” standard and the “general
acceptance” standard is revealed even more clearly in Braun v. Lorillard, Inc.*® In
Braun, the plaintiff, who had mesothelioma, sued the manufacturer of his brand
of cigarettes on the ground that crocidolite asbestos fibers in the cigarettes’ filters
had caused his illness. The plaintiff died before trial, and his attorney sought to
introduce expert testimony that crocidolite asbestos fibers, the type of asbestos

85. 78 F.3d 316 (7th Cir.), cert. denied, 519 U.S. 819 (1996).
86. Id. at 318.
87. Id. at 319.
88. 84 F.3d 230 (7th Cir.), cert. denied, 519 U.S. 992 (1996).
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fibers most likely to cause mesothelioma, were found in the decedent’s lung
tissues. The plaintiff’s expert, Schwartz, regularly tested building materials; he
had never tested human or animal tissues for the presence of asbestos fibers, or
any other substance, before he was hired by the plaintiff’s lawyers. The expert
was hired after the plaintiff’s original experts, who regularly tested human tissue,
found nothing. The district court refused to permit testimony at trial concern-
ing the presence of crocidolite asbestos fibers, and the court of appeals affirmed
the decision. Chief Judge Posner explained that the Supreme Court in Daubert
held

that the opinion evidence of reputable scientists is admissible in evidence in a federal trial
even if the particular methods they used in arriving at their opinion are not yet accepted as
canonical in their branch of the scientific community. But that is only part of the holding
of Daubert.®

After quoting the “intellectual rigor” test articulated in Rosen, Judge Posner
stated that “[t]he scientific witness who decides to depart from the canonical
methods must have grounds for doing so that are consistent with the methods
and usages of his scientific community.”” That this is a different requirement
than the Frye test is shown by the sentences in the opinion that immediately
follow:

The district judge did remark at one point that Daubert requires that the expert’s method
be one “customarily relied upon by the relevant scientific community,” which is incorrect.
But she did not rest her decision to exclude his testimony on that ground. Her ground was
that Schwartz had testified “that he really didn’t have any knowledge of the methodology
that should be employed, and he still doesn’t have any information regarding the method-
ology that should be employed with respect to lung tissue. It seems to me that this witness
knows absolutely nothing about analyzing lung tissue and [for?] asbestos fibers.””!

The court explained further:

If, therefore, an expert proposes to depart from the generally accepted methodology of his
field and embark upon a sea of scientific uncertainty, the court may appropriately insist that
he ground his departure in demonstrable and scrupulous adherence to the scientist’s creed
of meticulous and objective inquiry. To forsake the accepted methods without even in-
quiring why they are the accepted methods—in this case, why specialists in testing human
tissues for asbestos fibers have never used the familiar high temperature ashing method—
and without even knowing what the accepted methods are, strikes us, as it struck Judge

Manning, as irresponsible.”

It is not enough, therefore, under the “intellectual rigor” test for experts to
venture hunches that they would never express or act upon in their everyday

89. Id. at 234.
90. Id.
91. Id.
92. Id. at 235.
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working lives. Experts must show that their conclusions were reached by meth-
ods that are consistent with how their colleagues in the relevant field or disci-
pline would proceed to establish a proposition were they presented with the
same facts and issues.

Chief Judge Posner’s exposition of the “intellectual rigor” test should not be
read as meaning that once a “canonical method” is identified, a court may never
inquire further into reliability. Clearly, in Kumho the Supreme Court wished to
avoid the result sometimes reached under Frye when testimony was admitted
once experts pointed to a consensus in a narrow field they had themselves estab-
lished.” In the course of discussing the inapplicability of Daubert factors in every
instance, the Court noted, “[nJor . . . does the presence of Dauberf’s general
acceptance factor help show that an expert’s testimony is reliable where the
discipline itself lacks reliability, as, for example, do theories grounded in any so-
called generally accepted principles of astrology or necromancy.”” The prob-
lem of determining when a discipline lacks reliability is discussed further be-

low.”

B. The Reaffirmation and Extension of Joiner’s Abuse-of-
Discretion Standard

1. The scope of the standard

In Kumho, the Supreme Court extended the Joiner abuse-of-discretion standard
to all decisions a trial judge makes in ruling on the admissibility of expert testi-
mony, including the procedures it selects to investigate reliability:

Our opinion in Joiner makes clear that a court of appeals is to apply an abuse-of-discretion
standard when “it reviews a trial court’s decision to admit or exclude expert testimony.”
That standard applies as much to the trial court’s decisions about how to determine reliabil-
ity as to its ultimate conclusion. Otherwise, the trial judge would lack the discretionary
authority needed both to avoid unnecessary “reliability” proceedings in ordinary cases
where the reliability of an expert’s methods is properly taken for granted, and to require
appropriate proceedings in the less usual or more complex cases where cause for question-
ing the expert’s reliability arises.?

The adoption of one standard of review for all determinations means that the
abuse-of-discretion standard applies even with regard to issues that transcend

93. See discussion of the development of voiceprint evidence in Andre A. Moenssens, Admissibility
of Scientific Evidence—An Alternative to the Frye Rule, 25 Wm. & Mary L. Rev. 545, 550 (1984) (“The
trend in favor of admitting voiceprints continued until a group of lawyers discovered that, in each case,
the same two or three experts had been the proponents who bestowed ‘general acceptance’ on the
technique.”).

94. Kumho Tire Co. v. Carmichael, 119 S. Ct. 1167, 1175 (1999).

95. See infra text accompanying notes 110-13.

96. Kumho, 119 S. Ct. at 1176 (citations omitted).

26



Supreme Court’s Trilogy on Admissibility of Expert Testimony

the particular case, such as the validity of a new DNA typing procedure or
marker, or whether a particular substance is capable of causing particular diseases
or injuries. Some commentators believe that it is unwise to allow conclusions
about the soundness of a scientific theory or a theory’s general applications to
vary on a case-by-case basis; consequently, they advocate a de novo standard of
review for such issues.” For now, however, the standard of review required by
the Supreme Court is the same regardless of whether the trial court decided an
issue that may be common to many different cases,” such as general causation,
or an issue that relates only to the particular case, such as specific causation.
Ultimately, of course, a court may resort to judicial notice pursuant to Federal
Rule of Evidence 201 if a matter is sufficiently well established.

2. The possibility and consequences of intracircuit and intercircuit conflict

Since it is the trial court that is afforded this broad latitude to decide “how to test
an expert’s reliability” and “whether that expert’s relevant testimony is reliable,”
in theory judges are free to select different procedures and apply different factors
to a particular expert or type of expertise than their colleagues do in the same
district or circuit. As a consequence, similar cases could be resolved difterently
on the basis of inconsistent determinations about admissibility.'™ The extent to
which this will occur within circuits is not clear at this time. Even though the
abuse-of-discretion standard mandates deference to the trial court, it remains to
be seen to what extent the courts of appeals will acquiesce in district court
rulings on the admissibility of expert testimony.

Of particular interest is whether the appellate courts will exert more supervi-
sion, and reverse more frequently, when a ruling below admits rather than ex-
cludes evidence. Justices Scalia, O’Connor, and Thomas joined in a brief con-
curring opinion in Kumbho to warn that the abuse-of-discretion standard “is not
discretion to abandon the gatekeeping function” or “to perform the function
inadequately.”'" Because the Supreme Court docket is so limited, it is the courts
of appeals that will have the final word on the proper exercise of discretion by

97. See 1 Modern Scientific Evidence, supra note 4, § 1-3.5, at 19-20 (Supp. 1999).

98. Even with regard to an issue like general causation, the evidence being introduced may well
vary over time because science does not stand still. Furthermore, the issue in two individual cases may
not be the same. If in Case A the court allowed the plaintiff’s expert to testity on the basis of published
research that the plaintiff’s leukemia was caused by his 10-year exposure during childhood to Agent X,
this does not necessarily mean that the plaintift’s expert in Case B should be allowed to testify that the
plaintiff’s leukemia was caused by a one-year exposure to Agent X when she was in her forties. The
research on which the expert purports to rely still has to fit the facts of the case.

99. Kumbho, 119 S. Ct. at 1176 (empbhasis added).

100. See, e.g., the discussion in text accompanying notes 126—46 infra about opinions on causation
offered by clinical physicians.

101. Kumho, 119 S. Ct. at 1179. Justice Scalia’s opinion continued:
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trial judges in their circuits. Depending on the issue, deference to the trial court
may well be exercised difterently from circuit to circuit.

‘What is more likely than intracircuit conflicts, and indeed was possible even
under Daubert and led to the grant of certiorari in Kumho, is that the courts of
appeals will reach divergent conclusions about some of the unresolved issues
discussed in subsection C infra. A consequence of the latitude endorsed by Kumiho
may be an increase in forum-shopping as plaintifts seek a congenial circuit and a
sympathetic district judge. Defendants may also engage in forum-shopping by
removing cases to federal court that were originally brought in state court. Ul-
timately, if outcomes in federal court differ substantially from those in state
court, forum-shopping may arouse Erie concerns about deference to state sub-
stantive policy which the courts have ignored up to now.'” Of course, if rulings
on the admissibility of expert testimony lead to different outcomes in federal
cases brought under the diversity jurisdiction than in similar cases litigated in
state courts, state legislatures may react by modifying the applicable substantive
law on what has to be proved and thus bypass exclusionary evidentiary rul-
ings.!%

3. Procedures a trial judge may use in handling challenges to expert testimony

The Court explained in Kumbho that applying the abuse-of-discretion standard
to determinations of “how to test an expert’s reliability”'* gives the trial judge
broad latitude “to decide whether or when special briefing or other proceedings
are needed to investigate reliability.”'” This standard also allows the trial court
to make other choices about how to respond to a request to exclude expert
testimony, and to use mechanisms that would provide the court with needed
information in making its relevancy and reliability determinations.

In civil cases, a court might respond to a motion in limine by refusing to
undertake any reliability—relevancy determination until the movant has made a
prima facie showing of specific deficiencies in the opponent’s proposed testi-

Rather, it is discretion to choose among reasonable means of excluding expertise that is fausse and

science that is junky. Though, as the Court makes clear today, the Daubert factors are not holy writ, in

a particular case the failure to apply one or another of them may be unreasonable, and hence an abuse

of discretion.

Id.

102. See Michael H. Gottesman, Should Federal Evidence Rules Trump State Tort Policy?: The Federal-
ism Values Daubert Ignored, 15 Cardozo L. Rev. 1837 (1994).

103. In product liability design defect cases, for instance, if courts insist on too rigorous a standard
for technical experts, such as requiring absolute proof that an alternative design prototype exists, this
might garner support for a less demanding consumer expectation test. See James A. Henderson, Jr., &
Aaron D. Twerski, Intuition and Technology in Product Design Litigation: An Essay in Proximate Causation,
88 Geo. LJ. (forthcoming 2000).

104. Kumho, 119 S. Ct. at 1176 (emphasis added).

105. Id. See William W Schwarzer & Joe S. Cecil, Management of Expert Evidence, § IVA.A., in
this manual.
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mony.'" Although the burden of persuasion with regard to showing the admis-

sibility of expert testimony is clearly on the proponent, shifting the burden of
production to the party seeking to exclude the expert testimony may at times be
expeditious and economical. As the Court noted in Kumho, quoting from Fed-
eral Rule of Evidence 102, “the Rules seek to avoid ‘unjustifiable expense and
delay’ as part of their search for ‘truth’ and the ‘just determination’ of proceed-
ings.”l(ﬁ

Certainly, a trial court need not hold a full pretrial hearing in every case, and,
indeed, the trial judge in Kumho did not. However, in complex civil litigation
that has the potential to affect numerous persons, the trial court may conclude
that extensive evidentiary hearings are the most efficacious way for the court to
inform itself about the factors it will have to take into account in ruling on
admissibility. The facts of the case and the consequences of losing the in limine
motion will determine the extent of the opportunity the proponent of the ex-
pert must be given to present its case.'™

Trial judges also have discretion to avail themselves of the techniques Justice
Breyer described in his concurring opinion in Joiner: using court-appointed ex-
perts, special masters, and specially trained law clerks, and narrowing the issues
in dispute at pretrial hearings and conferences.'”

In a criminal case in which the defense challenges the prosecution’s expert
testimony, a trial court may choose to proceed differently than it would in a
civil case, in light of factors such as the narrower scope of discovery, the defense’s
lack of resources and need for expert assistance, and the government’s role in
developing the expertise that is now in question. As in civil cases, the court must
take into account the particular facts of the case. Whatever the district court
does, a clear message that emerges from the Court’s remarkably detailed factual
analysis in Kumbho 1is that the district court must explain its choices so that the
appellate court has an adequate basis for review.

C. Persistent Issues

The discussion below considers a number of difficult and recurring issues that
courts have had to face in ruling on the admissibility of expert testimony. The
impact of Kumho is considered.

106. See generally Margaret A. Berger, Procedural Paradigms for Applying the Daubert Test, 78 Minn.
L. Rev. 1345 (1994).

107. Kumho Tire Co. v. Carmichael, 119 S. Ct. 1167, 1176 (1999) (quoting Fed. R. Evid. 102).

108. See, e.g., Padillas v. Stork-Gamco, Inc., No. CIV.A.97-1853, 1999 WL 558113 (3d Cir.
1999) (trial court abused its discretion in excluding expert’s report without holding an in limine hearing
even though plaintift failed to request hearing).

109. See supra note 25.
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1. Determining if the expert’s field or discipline is reliable

As mentioned earlier,"" in Kumho, the Supreme Court anticipated that at times

proffered expert testimony may have to be excluded because the field to which
the expert belongs lacks reliability. However, other than singling out astrology
and necromancy as examples of disciplines whose theories would not be admis-
sible,'" the Court offered no guidance on how a court can properly reach this
conclusion.

a. Challenging an expert from a nonorthodox branch of a
traditional discipline

One context in which the problem of reliability arises is when practitioners of a
traditional discipline, such as medicine, find untenable claims by a nonconform-
ist branch, such as clinical ecology. Thus far, federal courts have sided with the
orthodox group and rejected the clinical ecologists’ theory that environmental
insults may cause people exposed to them to develop a “multiple-chemical sen-
sitivity” that makes them hypersensitive to certain substances.!'? Since Daubert,
decisions excluding the proposed testimony of a clinical ecologist have usually
been justified on the ground that the multiple-chemical sensitivity theory has
not been validated by testing. Although Kumho does not “rule in” testability as
a factor to be considered in all cases, neither does it “rule out” testability as a
reasonable criterion of reliability in an appropriate case.'” It is unlikely, there-
tore, that courts will handle clinical ecologists any difterently than before, un-
less, of course, new research substantiates their theories.

In the future, courts will have to deal with other theories put forth by nonor-
thodox factions in an established field. For instance, new claims resting on pos-
tulates of alternative medicine are sure to arise. It may be in this context—
determining the reliability of a novel hypothesis vouched for by a splinter group
of self~anointed experts whose views are not acceptable to the traditional major-
ity—that courts will find the full range of Daubert’s factors most helpful.

b. Challenging the reliability of a traditional field of expertise:

the forensic sciences
A somewhat different question arises when challenges are made to a field whose
practitioners have in the past routinely been permitted to testify as experts. How
much of an obligation does the Supreme Court’s emphasis on gatekeeping place

110. See supra note 94 and accompanying text.

111. 119 S. Ct. at 1175.

112. See surveys of federal case law in Summers v. Missouri Pac. R.R. Sys., 132 F.3d 599, 603
(10th Cir. 1997); Bradley v. Brown, 42 F.3d 434, 438-39 (7th Cir. 1994); Coftin v. Orkin Exterminat-
ing Co., 20 F. Supp. 2d 107, 109-11 (D. Me. 1998).

113. See supra note 56 and accompanying text.
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on the trial court? When, if ever, must the judge analyze proftered traditional
expertise to see whether it really is capable of furnishing reliable answers to
questions before the court?

In the wake of Daubert, with its emphasis on empirical validation, challenges
to reliability have been raised with regard to numerous techniques of forensic
identification, such as fingerprinting, handwriting analysis, ballistics, and bite-
mark analysis. DNA typing may well be the only area of forensic identification
in which research has been conducted in accordance with conventional scien-
tific standards."* In other areas, experts have in large measure relied on their
experience to arrive at subjective conclusions that either have not been vali-
dated or are not objectively verifiable.'"

These post-Daubert challenges to forensic identification have been largely
unsuccessful if looked at solely in terms of rulings on admissibility. Courts have
by and large refused to exclude prosecution experts. For instance, although a
number of scholars have challenged the ability of forensic document examiners
to identify the author of a writing,"® courts have permitted such experts to
testify even while expressing concern about the reliability of their methodol-
ogy.""” Before Kumho, some courts reached this result using an approach not
unlike that of the court of appeals in Kumho: The courts concluded that hand-
writing analysis is not a science, and that, therefore, Daubert—and the need for
empirical validation—is inapplicable.!"®

That courts continued to allow forensic identification experts to testify is not,
however, the whole story. It is clear that in the aftermath of Daubert, empirical
research has begun to examine the foundation of some forensic sciences.'"” It
would be a great pity if such efforts cease in the wake of Kumho because trial
judges have discretion to admit experience-based expertise. Even though the
Court’s opinion clearly relieves a judge from having to apply the Daubert factors
in a given case, it does not eliminate the fundamental requirement of “reliabil-
ity.” The post-Daubert debate on forensic techniques has identified many hy-
potheses that could be tested. A court has the power since the Kumho decision

114. See David H. Kaye & George F. Sensabaugh, Jr., Reference Guide on DNA Evidence, § IV.A—
B, in this manual.

115. For a detailed examination of these various techniques of forensic identification, see 1 & 2
Modern Scientific Evidence, supra note 4, §§ 15-1.0 to 26-2.3.

116. A widely cited article by D. Michael Risinger et al., Exorcism of Ignorance as a Proxy for Rational
Knowledge: The Lessons of Handwriting Identification “Expertise,” 137 U. Pa. L. Rev. 731 (1989), had
questioned the reliability of handwriting analysis prior to Daubert. The Court’s analysis in Daubert
seemed tailor-made for continuing the attack.

117. See, e.g., United States v. Starzecpyzel, 880 F. Supp. 1027, 1028-29 (S.D.N.Y. 1995).

118. See United States v. Jones, 107 F.3d 1147 (6th Cir.), cert. denied, 521 U.S. 1127 (1997).

119. See 1 & 2 Modern Scientific Evidence, supra note 4, §§ 1-3.4, 22-2.0 (commenting on the
solicitation of research proposals on the validity of handwriting analysis by the United States Depart-
ment of Justice, Office of Justice Programs, National Institute of Justice).
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to decide that particular Daubert factors, including testability and publication,
apply under “the particular circumstances of the particular case,” given the
significance of the issue to which the expert opinion relates and the ease with
which the reliability of the expert’s conclusions can be verified.'?

If research continues and courts focus more on the particular circumstances
of the case, as Kumho directs, they will perhaps draw more distinctions than they
generally do now in ruling on the admissibility of forensic identification exper-
tise. A court could rule, for instance, that a document examiner is capable of
reaching certain conclusions but not others. In other words, the issue might be
recast: rather than appraising the reliability of the field, courts would instead
question the ability of experts in that field to provide relevant, reliable testimony
with regard to the particular contested issue.'*!

2. Challenging an expert’s testimony to prove causation
a. Is evidence used in risk assessment relevant?

Not surprisingly, each of the cases in the Supreme Court’s trilogy involved the
proof of causation in either a toxic tort or product liability case. Causation is
frequently the crucial issue in these actions, which have aroused considerable
controversy because they often entail enormous damage claims and huge trans-
action costs. Particularly in toxic tort cases, proving causation raises numerous
complicated issues because the mechanisms that cause certain diseases and de-
fects are not fully understood. Consequently, the proof of causation may differ
from that offered in the traditional tort case in which the plaintiff details and
explains the chain of events that produced the injury in question. In toxic tort
cases in which the causal mechanism is unknown, establishing causation means
providing scientific evidence from which an inference of cause and effect may
be drawn. There are, however, numerous unresolved issues about the relevancy
and reliability of the underlying hypotheses that link the evidence to the infer-
ence of causation.

The facts of the Joiner case illustrate a number of issues that arise in proving
causation in toxic tort cases. Justice Stevens’ separate opinion assumes that evi-
dence that would be considered in connection with risk assessment is relevant in
proving causation in a toxic tort action, although the standard of proof might be
higher in a court of law.'? Consequently, he would have found no abuse of

120. See supra note 74 and accompanying text.

121. This issue is also certain to arise with respect to social scientists. The split in circuits about the
extent to which Daubert applies to the social sciences is also resolved by Kumho in the sense that the trial
court has a gatekeeping function with regard to this type of evidence as well. However, the extent to
which courts will choose to apply the Daubert factors to social scientists’ testimony remains an open
issue.

122. General Elec. Co. v. Joiner, 522 U.S. 136, 153-54 (1997) (“It is not intrinsically ‘unscientific’
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discretion had the district court admitted expert testimony based on a method-
ology used in risk assessment, such as the weight-of-evidence methodology (on
which the plaintift’s expert claimed to rely), which pools all available informa-
tion from many different kinds of studies, taking the quality of the studies into
account.'” Combining studies across fields is even more controversial than pooling
the results of epidemiological studies in a meta-analysis, a statistical technique
that some find unreliable when used in connection with observational studies.'**
Of course, even if a court has no objection to the particular methodology’s
relevance in proving causation, it may disagree with how it was applied in the
particular case. As the Supreme Court said in Joiner, “nothing . . . requires a
district court to admit opinion evidence which is connected to existing data
only by the ipse dixit of the expert.”'

However, not all would agree with Justice Stevens’ assumption that what-
ever is relied upon in assessing risk is automatically relevant in proving causation
in a court of law. Proof of risk and proof of causation entail somewhat different
questions because risk assessment frequently calls for a cost—benefit analysis. The
agency assessing risk may decide to bar a substance or product if the potential
benefits are outweighed by the possibility of risks that are largely unquantifiable
because of presently unknown contingencies. Consequently, risk assessors may
pay heed to any evidence that points to a need for caution, rather than assess the
likelihood that a causal relationship in a specific case is more likely than not.

There are therefore those who maintain that high-dose animal studies have
no scientific value outside the context of risk assessment.'? These critics claim
that although such studies may point to a need for more research or extra cau-
tion, they are irrelevant and unreliable in proving causation because of the need
to extrapolate from the animal species used in the study to humans, and from the
high doses used in the study to the plaintift’s much lower exposure.

Both Kumho’s insistence on “the particular circumstances of the particular

case at issue”'?” and Joiner’s discussion of animal studies suggest, however, that

for experienced professionals to arrive at a conclusion by weighing all available scientific evidence. . . .
After all, as Joiner points out, the Environmental Protection Agency (EPA) uses the same methodology
to assess risks, albeit using a somewhat different threshold than that required in a trial.”) (footnote
omitted) (citing Brief for Respondents at 40—41, General Elec. Co. v. Joiner, 522 U.S. 136 (1997) (No.
96-188) (quoting EPA, Guidelines for Carcinogen Risk Assessment, 51 Fed. Reg. 33992, 33996 (1986))).

123. For a discussion of the weight-of-evidence methodology and arguments supporting its use to
prove causation in toxic tort cases, see Carl F. Cranor et al., Judicial Boundary Drawing and the Need for
Context-Sensitive Science in Toxic Torts after Daubert v. Merrell Dow Pharmaceuticals, Inc., 16 Va. Envtl.
LJ. 1, 6775 (1996).

124. See Michael D. Green et al., Reference Guide on Epidemiology § VI, in this manual.

125. Joiner, 522 U.S. at 146. See supra text accompanying note 32.

126. See, e.g., Phantom Risk: Scientific Inference and the Law 12 (Kenneth R. Foster et al. eds.,
1993).

127. See supra note 53 and accompanying text.
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the Court does not have a doctrinaire view on the risk-assessment-versus-causa-
tion debate. The Court is more interested in focusing on “how and why” cau-
sation could be inferred from the particular evidence being proffered than in
formulating per se rules about the admissibility or inadmissibility of categories of
evidence to prove causation. In Joiner, the district court had refused to allow the
plaintiff’s experts to testify on the basis of animal studies because the studies
varied so substantially from the facts of Joiner’s exposure. They had been done
with infant mice, who had been injected with much higher doses of PCBs than
those in the fluids the plaintiff had been exposed to at work, and the mice
developed a different type of cancer than the plaintift did. The Supreme Court
stated that Joiner failed to explain how the experts could have extrapolated from
these results, and instead chose “‘to proceed as if the only issue [was] whether
animal studies can ever be a proper foundation for an expert’s opinion.””'*® The
Supreme Court said that “[o]f course . . . was not the issue.'® The issue was
whether these experts’ opinions were sufficiently supported by the animal stud-
ies on which they purported to rely.”!*

Obviously the match between the results in the animal studies and Joiner’s
disease would have been closer if the studies had been conducted on adult mice
who had developed tumors more similar to his. However, reliance on animal
studies is always going to require some extrapolation—from animals to humans,
from the high doses the subjects are given to the plaintiff’s much lower expo-
sure. Does this mean that a district court will always be justified in exercising its
discretion to exclude animal studies? Would the decision of the district court in
Joiner have been affirmed if the court had admitted the studies? How does the
nature and extent of other proof of causation affect the admissibility determina-
tion? Is such a ruling appropriate if no epidemiological studies have been done
and the plaintiff’s proof consists almost exclusively of animal studies that match
the plaintiff’s circumstances far more substantially than did those in Joiner? In
such a case, is it appropriate to exclude testimony about animal studies because
the court has concluded that it would grant judgment as a matter of law on the
ground of insufficiency?

b. May clinical physicians testify on the basis of differential diagnoses?

Judges disagree on whether a physician relying on the methodology of clinical
medicine can provide adequate proof of causation in a toxic tort action. Recent
cases in the Fifth and Third Circuits illustrate very different approaches to this
issue.

128. Joiner, 522 U.S. at 144 (quoting Joiner v. General Elec. Co., 864 F. Supp. 1310, 1324 (N.D.
Ga. 1994), rev’d, 78 F.3d 524 (11th Cir. 1996), and rev’d, 522 U.S. 136 (1997)).

129. Id.

130. Id.
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In the Fifth Circuit, two single-plaintiff toxic tort cases, one decided before
Kumho and one after it, suggest that the court will permit a medical expert to
testify about causation only if sufficient proof exists that the medical establish-
ment knows how and at what exposures the substance in question can cause the
plaintiff’s alleged injuries or disease. In Black v. Food Lion, Inc.,"
decided after Kumho, the appellate court reversed the decision of a trial judge
who admitted testimony by a medical expert that the plaintiff’s fall in the
defendant’s grocery store had caused her to develop fibromyalgia, a syndrome
characterized by chronic fatigue, insomnia, and general pain. The expert had
followed the approved protocol for determining fibromyalgia, but the appellate
court found that there is no known etiology for fibromyalgia, which the expert
conceded.' It was therefore scientifically illogical, and an instance of “post-hoc
propter-hoc reasoning” for the expert to conclude that the disease must have
been caused by the fall because she had eliminated all other possible causes.'*’
The court then stated:

which was

The underlying predicates of any cause-and-eftect medical testimony are that medical sci-
ence understands the physiological process by which a particular disease or syndrome de-
velops and knows what factors cause the process to occur. Based on such predicate knowl-
edge, it may then be possible to fasten legal liability for a person’s disease or injury.!3

The court then held that since neither the expert nor medical science knows
“the exact process” that triggers fibromyalgia, the expert’s “use of a general
methodology cannot vindicate a conclusion for which there is no underlying
medical support.”'?®

Furthermore, the Fifth Circuit found that it was not an abuse of discretion to
exclude the expert’s opinion even when the expert pointed to some support for
finding causation. In Moore v. Ashland Chemical, Inc.,"* the plaintiff claimed that
he developed a reactive airways disorder (RAD) after a defendant negligently
caused him to clean up a chemical compound spill without proper safety pre-
cautions. The district court entered judgment for the defendants after the jury

131. 171 F.3d 308 (5th Cir. 1999).

132. Id. at 313.

133. Id.

134. Id. at 314. This language would seemingly rule out proof through epidemiological or animal
studies unless the disease process is understood. Of course, this was a single-plaintiff case, so perhaps the
court is limiting itself to that kind of case.

135. Id. The court faulted the trial court’s exercise of its discretion:

If the magistrate judge thought he was applying Daubert, however, he fatally erred by applying its
criteria at a standard of meaninglessly high generality rather than boring in on the precise state of
scientific knowledge in this case. Alternatively, if the magistrate judge decided to depart from Daubert,
he failed to articulate reasons for adopting the test he used. In particular, he failed to show why an
alternate test was necessary to introduce “in the courtroom the same level of intellectual rigor that

characterizes the practice of an expert in the relevant field.”

Id. (quoting Kumho Tire Co. v. Carmichael, 119 S. Ct. 1167, 1176 (1999)).
136. 151 F.3d 269 (5th Cir. 1998) (en banc), cert. denied, 119 S. Ct. 1454 (1999).
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found that the plaintiff’s injury had not been caused by the defendants’ negli-
gence. A divided panel of the Fifth Circuit reversed the decision because the
trial court had not allowed one of the plaintiff’'s medical experts to state his
opinion that exposure to the spill had caused the plaintiff’s illness.'*” On a re-
hearing en banc, a divided court found that the district court had not abused its
discretion in excluding the opinion.

The majority stated that the trial court could properly conclude that the
material safety data sheet that warned that the solution in question could cause
respiratory problems had limited value because it did not specify the level of
exposure necessary to cause injuries, and in any event, the plaintiff’s expert did
not know how much exposure there had been."® A study showing the effects of
fumes could be discounted because the level and duration of the exposure were
greater."”” The temporal connection between the spill and the onset of symp-
toms was entitled to little weight.'* The expert’s opinion, based on his experi-
ence, that any irritant could cause RAD in a susceptible subject was inadequate
because it had not been confirmed by the Daubert factors.!*! The court assumed
that in resolving an issue of medical causation, a court must apply the scientific
method, and “[t]his requires some objective, independent validation of the expert’s
methodology. The expert’s assurances that he has utilized generally accepted
scientific methodology is [sic] insufficient.”!*

Although Kumho suggests that there is no scientific method that must be
applied to a particular issue without taking the circumstances of the case into
account, the Fifth Circuit in Black stated that Kumho’s “reasoning fully supports
this court’s en banc conclusion in Moore that Daubert analysis governs expert
testimony.”' Do Moore and Black read together mean that a trial court will
always be found to have abused its discretion if it permits a treating physician to
testify about general causation in a case in which no consensus exists about
causation on the basis of prior studies? The dissenting judges in Moore apparently
thought so; they objected that under the majority’s approach, a plaintift will
never be able to win a case involving chemical compounds that have not been

137. Moore v. Ashland Chem., Inc., 126 F.3d 679 (5th Cir. 1997) (panel opinion). The trial court
had admitted the second treating physician’s causation opinion even though it relied heavily on the
opinion of the expert whose causation testimony was excluded and relied essentially on the same data.
Id. at 683. The appellate court sitting en banc supposed that the district court had done so because the
second physician was the actual treating physician and because he had relied on one study in a medical
journal. In view of the verdict, the defendants had not raised the propriety of this ruling on appeal. 151
F.3d at 273-74.

138. 151 F.3d at 278.

139. Id. at 278-79.

140. Id. at 278.

141. Id. at 279.

142. Id. at 276.

143. Black v. Food Lion, Inc., 171 F.3d 308, 310 (5th Cir. 1999) (citing Moore v. Ashland Chem.,
Inc., 151 F.3d 269, 275 n.6 (5th Cir. 1998) (en banc), cert. denied, 119 S. Ct. 1454 (1999)).
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thoroughly tested.'** In contrast, the concurring judge in Moore thought that the
district judge would not have abused her discretion in admitting the excluded
opinion on causation, and would “not read the majority opinion to require
7% How the Fifth Circuit will treat this issue in future cases is not
clear, but certainly a district court that admits a physician’s causation testimony
without a detailed exploration and explanation for doing so can expect its deci-
sion to be reversed.'* In light of Kumho’s insistence on paying heed to the
particular circumstances of the case, courts may be more willing to allow treat-
ing physicians’ causation testimony that is based on a differential diagnosis when
the etiology of the condition is understood even though no published epide-

miological or toxicological studies implicate the defendant’s product in causing
147

otherwise.

harm.

The Third Circuit’s opinion on testimony by medical experts is at the oppo-
site end of the spectrum. In Heller v. Shaw Industries, Inc.,'* the plaintiff claimed
that her respiratory problems were caused by volatile organic compounds (VOCs)
emitted by a carpet manufactured by the defendant. After an extensive in limine
hearing, the trial court excluded the testimony of the plaintiff’s key expert and
granted summary judgment. The appellate court, in an opinion by Judge Becker,
agreed that the trial court had properly excluded the testimony of an industrial
hygienist that sought to show that the carpet was the source of the VOCs in the
plaintiff’s home, and that consequently summary judgment was proper."* But
the court wrote an extensive opinion on why the district judge erred in also
excluding the plaintiff’s medical expert.'™ Its conclusion is clearly at odds with
what the Fifth Circuit said in Moore and Black:

Assuming that Dr. Papano conducted a thorough differential diagnosis . . . and had thereby
ruled out other possible causes of Heller’s illness, and assuming that he had relied on a valid
and strong temporal relationship between the installation of the carpet and Heller’s prob-
lems . . ., we do not believe that this would be an insufficiently valid methodology for his
reliably concluding that the carpet caused Heller’s problems.

144. Moore, 151 F.3d at 281.

145. Id. at 279.

146. See Tanner v. Westbrook, 174 F.3d 542 (5th Cir. 1999), a Fifth Circuit opinion on the
admissibility of causation testimony by clinical physicians, in which the appellate court reversed the trial
court’s judgment after finding insufficient support in the record for the expert’s conclusion that birth
asphyxia was more likely than not the cause of an infant’s cerebral palsy. The court remanded the case,
however, stating, “Whether this weakness is a by-product of the absence of exploration of the Daubert
issues at a pretrial hearing, we do not know. Nor do we know if his opinion is supportable.” Id. at 549.

147. Cf. Westberry v. Gislaved Gummi AB, 178 F.3d 257, 261-65 (4th Cir. 1999) (treating phy-
sician properly permitted to testify that breathing airborne talc aggravated plaintiff’s preexisting sinus
condition; no epidemiological studies, animal studies, or laboratory data supported the expert’s conclu-
sions; the opinion surveys cases in which courts have admitted testimony based on differential diag-
noses).

148. 167 F.3d 146 (3d Cir. 1999).

149. Id. at 159-65.

150. Id. at 153-59.
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.. .[W]e do not believe that Daubert . . . require[s] a physician to rely on definitive
published studies before concluding that exposure to a particular object or chemical was
the most likely cause of a plaintiff’s illness. Both a difterential diagnosis and a temporal
analysis, properly performed, would generally meet the requirements of Daubert . . . ."*!

Judge Becker was writing before Kumho. We do not know yet how much
precedential weight a district court in the Third Circuit will feel impelled to
accord the dictum in Heller in future cases and whether the decision of a district
court will be reversed if it excludes testimony on causation by a treating physi-
cian because of a lack of published studies. Nor is it clear that all panels of the
Fifth Circuit will follow Black in treating a district court’s admission of testi-
mony by a treating physician as an abuse of discretion. At this time, the possibil-
ity of an intercircuit conflict plainly exists.

V. Conclusion

In Kumbho, the Supreme Court extended the trial judge’s gatekeeping obligation
concerning expert testimony that it first discussed in Daubert. All expert testi-
mony, not just testimony that rests on scientific principles, is now subject to
screening to ensure that it is relevant and reliable. The choice of proceedings
needed to make this determination lies in the trial court’s discretion.

The Court endorsed a nondoctrinaire, flexible approach that requires district
courts to focus “upon the particular circumstances of the particular case at is-
sue.”’ The Court did not develop further the technique it used in Daubert of
pointing to particular factors that spell out reliability with regard to a particular
kind of expertise. That is not to say that the factors discussed in Dauberf are now
irrelevant. They “may or may not be pertinent,”'®® even with regard to expert
scientific proof, depending on the issue, the expertise in question, and the sub-
ject of the expert’s testimony. The choice of factors to be used in determining
reliability is also left to the trial court’s discretion.

The enormous scope and open-ended nature of Kumho guarantee that battles
over the admissibility of expert testimony will continue. Numerous issues re-
main unresolved, and the possibility exists that splits in the circuits will result,
particularly in connection with the proof of causation in toxic tort cases, the
question that engaged the Court’s interest in expert testimony in the first place.
It remains to be seen whether the trilogy of opinions completed by Kumho will
constitute the Court’s final statement on the subject of expert proof.

151. Id. at 154.
152. Kumbho Tire Co. v. Carmichael, 119 S. Ct. 1167, 1175 (1999).
153. Id. at 1170.
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I. Introduction*

The purpose of this chapter—augmented by other parts of this manual—is to
assist judges in effectively managing expert evidence that involves scientific or
technical subject matter. Since the Supreme Court’s decisions in Daubert v. Merrell
Dow Pharmaceuticals, Inc.'" and Kumho Tire Co. v. Carmichael,> management of
expert evidence is now an integral part of proper case management. Under
those decisions, the district judge is the gatekeeper who must pass on the
sufficiency of proffered evidence to meet the test under Federal Rule of Evi-
dence 702. The judge’s performance of the gatekeeper function will be inter-
twined with his or her implementation of Federal Rule of Civil Procedure 16.
This chapter is intended to provide guidance to judges in carrying out those
tasks. It focuses on pretrial management as it relates to expert evidence; matters
pertaining to generic management are covered in the Federal Judicial Center’s
Manual for Complex Litigation, Third and its Manual for Litigation Management and
Cost and Delay Reduction.* This chapter should be read in conjunction with
Margaret A. Berger’s chapter, The Supreme Court’s Trilogy on the Admissibil-
ity of Expert Testimony, which discusses the Supreme Court’s recent decisions
on expert testimony, and the reference guides for individual areas of scientific
evidence.

II. The Initial Conference
A. Assessing the Case

The court’s first contact with a case usually is at the initial Rule 16 conference.
To comply with Federal Rule of Civil Procedure 26(f), the attorneys should
have met previously to discuss the nature and basis of their claims and defenses,
develop a proposed discovery plan, and submit to the court a written report
outlining the plan. Because it cannot be assumed that attorneys will always com-
ply with that requirement, the court should ensure that they do. Conferring

* We are grateful for the assistance of Andrea Cleland, Robert Nida, Ross Jurewitz, Dean Miletich,
Kristina Gill, and Tom Willging in preparing this chapter.

1. 509 U.S. 579 (1993).

2. 119 S. Ct. 1167 (1999).

3. See General Elec. Co. v. Joiner, 522 U.S. 136, 149 (1997) (Breyer, J., concurring):

[JJudges have increasingly found in the Rules of Evidence and Civil Procedure ways to help them overcome

the inherent difficulty of making determinations about complicated scientific or otherwise technical evi-

dence. Among these techniques are an increased use of Rule 16’s pretrial conference authority to narrow the

scientific issues in dispute, pretrial hearings where potential experts are subject to examination by the court,

and the appointment of special masters and specially trained law clerks.

4. See generally Manual for Complex Litigation, Third (Federal Judicial Center 1995) [hereinafter
MCL 3d]; Litigation Management Manual (Federal Judicial Center 1992).
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with each other and preparing the report will require the attorneys to focus on
the issues in the case. Their report, together with the pleadings, should enable
the judge to form a preliminary impression of the case and help him or her
prepare for the conference. Rule 16(c)(4) specifically provides for consideration
at the conference of the need for expert testimony and possible limitations on its
use.’

Scientific evidence is increasingly used in litigation as science and technology
become more pervasive in all aspects of daily life. Such evidence is integral to
environmental, patent, product liability, mass tort, and much personal injury
litigation, and it is also common in other types of disputes, such as trade secret,
antitrust, and civil rights. Scientific evidence encompasses so-called hard sci-
ences (such as physics, chemistry, mathematics, and biology) as well as soft sci-
ences (such as economics, psychology, and sociology), and it may be offered by
persons with scientific, technical, or other specialized knowledge whose skill,
experience, training, or education may assist the trier of fact in understanding
the evidence or determining a fact in issue.®

The initial conference should be used to determine the nature and extent of
the need for judicial management of expert evidence in the case. The court
should therefore use the conference to explore in depth what issues implicate
expert evidence, the kinds of evidence likely to be oftered and its technical and
scientific subject matter, and anticipated areas of controversy. Some cases with
little prospect for complexity will require little management. However, if the
expert evidence promises to be protracted or controversial, or addresses novel
subjects that will challenge the court’s and the jury’s comprehension, the court
should focus on management of expert testimony as part of a coordinated case-
management strategy. The court will also want to inquire into whether the
science involved is novel and still in development, or whether the scientific
issues have been resolved in prior litigation and whether similar issues are pend-
ing in other litigation.

5. The advisory committee’s note states that the rule is intended to “clarify that in advance of trial
the court may address the need for, and possible limitations on, the use of expert testimony . . ..” Fed.
R. Civ. P. 16(c)(4) advisory committee’s note.

6. See Fed. R. Evid. 702. The Judicial Conference of the United States has approved proposed
amendments to Rule 702 which, if enacted, would permit expert testimony “if (1) the testimony is
based upon sufficient facts or data, (2) the testimony is the product of reliable principles and methods,
and (3) the witness has applied the principles and methods reliably to the facts of the case.” Proposed
Amendments to the Federal Rules of Evidence (visited Mar. 21, 2000) <http://www.uscourts.gov/
rules/propevid.pdf>. For a breakdown of experts appearing in federal courts, see Molly Treadway
Johnson et al., Problems of Expert Testimony in Federal Civil Trials (Federal Judicial Center forthcom-
ing 2000). For a breakdown of experts appearing in state courts, see Anthony Champagne et al., Expert
Witnesses in the Courts: An Empirical Examination, 76 Judicature 5 (1992); Samuel R. Gross, Expert
Evidence, 1991 Wis. L. Rev. 1113.
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B. Defining and Narrowing the Issues

The objective of the initial conference should be to define and narrow the issues
in the litigation. Although it will generally not be possible to arrive at a definitive
statement of the controverted issues at the outset, it is essential that the process
begin early in the litigation. In cases presenting complex scientific and technical
subject matter, the court and parties must focus on the difficult task of defining
disputed issues in order to avoid unnecessarily protracting the litigation, gener-
ating confusion, and inviting wasteful expense and delay. Usually the judge will
need to be educated at the outset about the science and technology involved.
Because parties often underestimate the need for judicial education, the judge
should raise the matter and explore available options, such as the use of tutorials,
advisors, or special masters. Whatever arrangements are made for initial educa-
tion, it is preferable that they be by stipulation. If an advisor is to be used, the
parameters of the advisor’s relationship to the judge should be defined, such as
permissible ex parte communications and limits on discovery.” When a tutorial
is arranged, it should be videotaped or transcribed so that the judge can review
it as the litigation proceeds.

Although the judge will be in unfamiliar territory, that should not be a deter-
rent to taking charge of the issue-definition process. There is no better way to
start than by asking basic questions of counsel, then exploring underlying as-
sumptions and probing into the nature of the claims and defenses, the theories of
general and specific causation, the anticipated defenses, the expert evidence ex-
pected to be offered, and the areas of disagreement among experts. The object
of this exercise should be education, not argument; all participants should be
given an opportunity to learn about the case. By infusing the conference with a
spirit of inquiry, the court can set the tone for the litigation, encouraging clarity,
candor, and civility.

The tollowing are some additional considerations for the conduct of the Rule
16 conference.

1. Have the parties retained testifying experts?

In some cases where settlement is likely, parties may wish to defer retaining
experts, thereby avoiding unnecessary expense. If the case can make progress
toward resolution without early identification of experts (for example, if par-
ticular nonexpert discovery could provide a basis for settlement), the expert
evidence issues can be deferred. On the other hand, deferring identification of
experts until the eve of trial can be costly. In a medical malpractice case, for
example, expert evidence is essential to resolve the threshold issue whether the
defendant conformed to the applicable standard of practice; without such evi-
dence, the plaintift has no case.

7. See infra § VILA.
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2. When should the parties exchange experts’ reports?

Federal Rule of Civil Procedure 26(a)(2) requires parties to make detailed writ-
ten disclosures with respect to each expert retained to testify at trial, including a
complete statement of all opinions to be expressed, the basis and reasons sup-
porting the opinions, and the data or other information considered by the wit-
ness in forming the opinions.® The rule requires the disclosures to be made not
less than ninety days before trial or at such other time as the judge may order.
The experts’ reports will obviously be helpful in identifying issues, but because
their preparation is expensive, they should not be required until progress has
first been made in narrowing issues to the extent possible. Thus, if the confer-
ence discloses that a particular scientific issue is not in dispute, no evidence (and
no disclosure) with respect to it will be needed.

Usually the party bearing the burden at trial should make the first disclosure,
and the other party should respond. There may also be reason to schedule the
disclosures in accordance with the sequence in which issues are addressed. For
example, in patent cases, expert disclosures relating to claims construction’ may
be called for early, whereas disclosures relating to infringement and damages are
deferred. The judge should therefore consider at the conference when and in
what sequence these disclosures should be made.

3. How should the court follow up on the parties’ disclosures?

Once the disclosures are in hand, a follow-up Rule 16 conference may be useful
to pursue further issue identification and narrowing of disputed issues. If the
disclosures indicate disagreements between experts on critical points, the judge
should attempt to identify the bases for their differences. Frequently differences
between experts rest on tacit assumptions, such as choices among policies, selec-
tion of statistical data or databases, judgments about the level of reasonable risk,
or the existence of particular facts. It may be useful to require that the experts be
present at the conference to assist in the process of identifying the bases for their
disagreements. Focused discovery may be helpful in resolving critical differences
between experts that rest on their differing assessments or evaluations of test
results.

4. Is there a need for further clarification?

Litigation will often involve arcane areas of science and technology that have a
language which is foreign to the uninitiated. Although the lawyers are respon-
sible for making the issues and the evidence comprehensible, they do not always
succeed. In such cases, to arrive at informed decisions about the management of
the litigation, as indicated above, the judge may need to seek assistance during

8. Fed. R. Civ. P. 26(a)(2)(B). See also infra § IIL.A.
9. See Markman v. Westview Instruments, Inc., 517 U.S. 370 (1996).
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the pretrial phase of the litigation. Aside from using court-appointed experts,'

the judge may arrange for a neutral expert to explain the fundamentals of the
science or technology and make critical evidence comprehensible. Such experts
have been used successfully to conduct tutorials for the judge and also for the
jury before the presentation of evidence at trial; their utility depends on their
ability to maintain objectivity and neutrality in their presentation.

C. Use of the Reference Guides

The process of defining issues should lead to the narrowing of issues. Some
elements of the case may turn out not to be in dispute. For example, there may
be no controversy about a plaintift’s exposure to an allegedly harmful substance,
allowing that issue to be eliminated. Conversely, the plaintiff’s ability to estab-
lish the requisite exposure may appear to be so questionable that it might use-
fully be singled out for early targeted discovery'! and a possible motion in limine
or a motion for summary judgment.'> Unless the judge takes the lead in probing
for issues that may not be in dispute, or that may lend themselves to early reso-
lution, the case is likely to involve much unnecessary work, cost, and delay.

The conclusions of a witness offering scientific testimony will generally be
the product of a multistep reasoning process. By breaking down the process, the
judge may be able to narrow the dispute to a particular step in the process, and
thereby facilitate its resolution. Those steps, while generally not intuitively obvious
to the nonexpert, may be identified in the process of issue identification. Once
the steps have been identified, it can readily be determined which ones are in
dispute. As noted, the initial Rule 16 conference may be too early for the parties
to be adequately prepared for this process. Nevertheless, the stage should at least
be set for the narrowing of issues, though the process may continue as the litiga-
tion progresses.

The reference guides in this manual are intended to assist in the process of
narrowing issues in the areas they cover.” By way of illustration, the Reference
Guide on Survey Research facilitates narrowing a dispute over proftered evi-
dence by dividing and breaking the inquiry into a series of questions concerning
the purpose of the survey, identification of the appropriate population and sample
frame, structure of the questions, recording of data, and reporting. For example,
proftered survey research may be subject to a hearsay objection. Thus, it is

10. See infra § VILA.

11. MCL 3d, supra note 4, § 21.424.

12. See, e.g., Celotex Corp. v. Catrett, 477 U.S. 317 (1986). See also William W Schwarzer et al.,
The Analysis and Decision of Summary Judgment Motions: A Monograph on Rule 56 of the Federal
Rules of Civil Procedure (Federal Judicial Center 1991).

13. The reference guides are not intended to be primers on substantive issues of scientific proof or
normative statements on the merits of scientific proof. See the Preface to this manual.
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critical to determine whether the purpose of the particular survey is to prove the
truth of the matter asserted or only the fact of its assertion.

Each of these issues is then broken into a series of suggested questions that
will enable the judge to explore the methodology and reasoning underlying the
expert’s opinion. For example, the questions concerning identification of the
appropriate population and sample frame are as follows:

1. Was an appropriate universe or population identified?

2. Did the sampling frame approximate the population?

3. How was the sample selected to approximate the relevant characteristics of

the population?

4. Was the level of nonresponse sufficient to raise questions about the repre-

sentativeness of the sample?

5. What procedures were used to reduce the likelihood of a biased sample?

6. What precautions were taken to ensure that only qualified respondents

were included in the survey?

The other reference guides cover additional areas in which expert evidence is
frequently offered and disputed.

* The Reference Guide on Statistics identifies three issues: the design of the
data-collection process, the extraction and presentation of relevant data,
and the drawing of appropriate inferences.

* The Reference Guide on Multiple Regression identifies issues concerning
the analysis of data bearing on the relationship of two or more variables, the
presentation of such evidence, the research design, and the interpretation of
the regression results.

* The Reference Guide on Estimation of Economic Losses in Damages Awards
identifies issues concerning expert qualification, characterization of the harm-
ful event, measurement of loss of earnings before trial and future loss, pre-
judgment interest, and related issues generally and as they arise in particular
kinds of litigation.

* The Reference Guide on Epidemiology identifies issues concerning the
appropriateness of the research design, the definition and selection of the
research population, the measurement of exposure to the putative agent,
the measurement of the association between exposure and the disease, and
the assessment of the causal association between exposure and the disease.

* The Reference Guide on Toxicology identifies issues concerning the na-
ture and strength of the research design, the expert’s qualifications, the
proof of association between exposure and the disease, the proof of causal
relationships between exposure and the disease, the significance of the
person’s medical history, and the presence of other agents.
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* The Reference Guide on Medical Testimony describes the various roles of
physicians, the kinds of information that physicians consider, and how this
information is used in reaching a diagnosis and causal attribution.

The Reference Guide on DNA Evidence offers an overview of scientific
principles that underlie DNA testing; basic methods used in such testing;
characteristics of DNA samples necessary for adequate testing; laboratory
standards necessary for reliable analysis; interpretation of results, including
the likelihood of a coincidental match; and emerging applications of DNA
testing in forensic settings.

The Reference Guide on Engineering Practice and Methods describes the
nature of engineering, including the issues that must be considered in de-
veloping a design, the evolution of subsequent design modifications, and
the manner in which failure influences subsequent design.

The scope of these reference guides is necessarily limited, but their format is
intended to suggest analytical approaches and opportunities that judges can use
in identifying and narrowing issues presented by controversies over scientific
evidence. A judge may, for example, ask counsel for both sides to exchange and
provide to the court a step-by-step outline of the experts’ reasoning processes
(following generally the pattern of the reference guides) for use at the confer-
ence at which issue definition and narrowing is discussed. If the written state-
ments of expert opinions required by Federal Rule of Civil Procedure 26(a)(2)
have been exchanged, the judge could direct each side to identify specifically
each part of the opposing expert’s opinion that is disputed and to state the spe-
cific basis for the dispute. After receipt of these statements, another conference
should be held to attempt to narrow the issues.

D. Limitations or Restrictions on Expert Evidence

Federal Rule of Civil Procedure 16(c)(4) contemplates that the judge will con-
sider the “avoidance of unnecessary proof and of cumulative evidence” as well
as “limitations or restrictions on the use of testimony under Rule 702 of the
Federal Rules of Evidence.” In the course of defining and narrowing issues, the
court should address the following matters.

1. The need for expert evidence

As discussed above, the issue-narrowing process may disclose that areas other-
wise appropriate for expert testimony are not disputed or not disputable, such as
whether exposure to asbestos is capable of causing lung cancer and mesothe-
lioma (i.e., general causation). Expert evidence should not be permitted on
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issues that are not disputed or not disputable." Nor should it be permitted on
issues that will not be assisted by such evidence. This would be true, for ex-
ample, of expert testimony offered essentially to embellish the testimony of fact
witnesses, such as testimony about the appearance of an injured party in a crash.
Sometimes the line between needed and unneeded testimony is less clear. In
patent cases, for example, attorneys expert in patent law may offer testimony on
claims construction or patent office procedures. The court needs to balance the
competing interests under Federal Rule of Civil Procedure 1, which is intended
to bring about the just, speedy, and inexpensive resolution of disputes. While
each party is entitled to make its best case, the court has an obligation to expe-
dite the litigation in fairness to all parties. Accordingly, the need for particular
expert testimony should be established before it is permitted.

2. Limiting the number of experts

Some local rules and standing orders limit parties to one expert per scientific
discipline. Ordinarily it should be sufficient for each side to present, say, a single
orthopedist, oncologist, or rehabilitation specialist. However, as science increases
in sophistication, subspecialties develop. In addition, experts in a single specialty
may be able to bring to bear a variety of experiences or perspectives relevant to
the case. If a party offers testimony from more than one expert in what appears
to be a distinct discipline, the party should justify the need for it and explain
why a single expert will not suffice. Attorneys may try to bolster the weight of
their case before the jury by cumulative expert testimony, thereby adding cost
and delay. The court should not permit such cumulative evidence, even where
multiple parties are represented on one or both sides."

E. Use of Magistrate Judges

Federal Rule of Civil Procedure 16(c)(8) makes the referral of matters to a
magistrate judge or a special master a subject for consideration at the initial

14. Note that courts take different positions on use of collateral estoppel to preclude relitigation of
facts based on scientific evidence. Compare Ezagui v. Dow Chem. Corp., 598 F.2d 727 (2d Cir. 1979)
(estopping litigation on the issue that vaccination package inserts inadequately apprised doctors of known
hazards), with Hardy v. Johns-Manville Sales Corp., 681 F.2d 334 (5th Cir. 1982) (disallowing collateral
estoppel to preclude relitigation of the fact that asbestos products are unreasonably dangerous and that
asbestos dust causes mesothelioma). For an interesting discussion of the application of collateral estop-
pel, see Bertrand v. Johns-Manville Sales Corp., 529 F. Supp. 539, 544 (D. Minn. 1982) (holding it is
“clear” that the court should collaterally estop litigation on the specific fact that “asbestos dust can cause
diseases such as asbestosis and mesothelioma [because] [t]his proposition is so firmly entrenched in the
medical and legal literature that it is not subject to serious dispute” but declining to apply collateral
estoppel to the more disputable use of the “state of the art” defense and the claim that asbestos is
“unreasonably dangerous”).

15. In re Factor VIII or IX Concentrate Blood Prods. Litig., 169 F.R.D. 632, 637 (N.D. Ill. 1996)
(transferee court in multidistrict litigation has authority to limit the number of expert witnesses who
may be called at trial).
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pretrial conference. Many courts routinely refer the pretrial management of
civil cases to magistrate judges. Some judges believe, however, that in complex
cases, there are advantages in having pretrial management performed by the
judge who will try the case; this promotes familiarity with the issues in the case
and avoids the delay caused by appeals of magistrate judges’ rulings.'

If pretrial management is nevertheless referred to a magistrate judge, he or
she should keep the trial judge apprised of developments affecting the complex
issues in the case. A need for decisions by the trial judge may arise during the
pretrial phase; for example, the decision to appoint an expert under Federal
Rule of Evidence 706 or a special master under Federal Rule of Civil Procedure
53 is one the trial judge would have to make and therefore should not be de-
terred until the eve of trial.

[II. Discovery and Disclosure

A. Discovery Control and Management

Informed by the Rule 16 conference, the judge will be able to make the neces-
sary decisions in managing expert discovery. The following considerations are
relevant.

1. Discovery of testifying experts
Parties may depose experts who have been identified as trial witnesses under
Federal Rule of Civil Procedure 26(b)(4)(A), but only after the expert disclo-
sure required under Rule 26(a)(2)(B) has been made.” Although the court may
relieve the parties of the obligation to exchange these disclosures, it will rarely
be advisable to do so, or to permit the parties to stipulate around the obligation,
for a number of reasons:
* Preparation of the expert disclosures compels parties to focus on the issues
and the evidence supporting or refuting their positions. Moreover, the cost
and burden of preparing disclosures forces parties to consider with care

16. MCL 3d, supra note 4, § 21.53.

17. Fed. R. Civ. P. 26(b)(4)(A). The report under Fed. R. Civ. P. 26(a)(2)(B) is presumptively
required of any “witness who is retained or specially employed to provide expert testimony in the case
or whose duties as an employee of the party regularly involve giving expert testimony.” This would
normally exclude a treating physician, but the rule extends to other areas of expertise. Riddick v.
‘Washington Hosp. Ctr., 183 F.R.D. 327 (D.D.C. 1998). Courts have looked to the nature of the
testimony rather than to the employment status of the witness to determine if such a report is required.
Sullivan v. Glock, Inc., 175 F.R.D. 497, 500 (D. Md. 1997). The court may by order, or the parties
may by stipulation, exempt a case from this requirement. Federal Rule of Civil Procedure 29 gives the
parties the right to modify, without court order, the procedures or limitations governing discovery,
except for stipulations that would interfere with any time set for completion of discovery, hearing of a
motion, or trial.
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whether to designate a particular person as an expert witness and may dis-
courage or limit the use of excessive numbers of experts.

Exchange of the expert disclosures, as previously noted, materially assists
the court and parties in identifying and narrowing issues.®

Exchange of the disclosures may lead the parties to dispense with taking the
opposing experts’ depositions. Some attorneys believe that depositions tend
to educate the expert more than the attorney when disclosures have been
made as required by the rule.

The disclosures will inform the court’s consideration of limitations and re-
strictions on expert evidence."

The disclosures will compel the proponent of an expert to be prepared for
trial. Because the proponent must disclose all opinions to be expressed and
their bases, surprise at trial will be eliminated, the opponent’s trial prepara-
tion will be improved, and cross-examination will be more effective and
efficient.

The disclosures will aid in identifying evidentiary issues early so that they
can be resolved in advance of trial.

* The disclosures may encourage early settlement.

It 1s advisable for the court to impress on counsel the seriousness of the dis-
closure requirement. Counsel should know that opinions and supporting facts
not included in the disclosure may be excluded at trial, even if they were testified
to on deposition. Also, Rule 26(a)(2)(B) requires disclosure not only of the data
and materials on which the expert relied but also those that the expert “consid-
ered . . . in forming the opinions.” Litigants may therefore no longer assume
that materials furnished to an expert by counsel or the party will be protected
from discovery.? Destruction of materials furnished to or produced by an ex-
pert in the course of the litigation—such as test results, correspondence, or draft
memoranda—may lead to evidentiary or other sanctions.?' In addition, under
the rule, an expert’s disclosure must be supplemented if it turns out that any
information disclosed was, or has become, incomplete or incorrect.?? Failure of

18. See supra § 11.B.

19. See supra § I11.D.

20. Fed. R. Civ. P. 26(a)(2)(B) advisory committee’s note. Courts are divided on the extent to
which they require disclosure of attorney work product provided to a testifying expert. Compare Karn
v. Ingersoll-Rand Co., 168 F.R.D. 633, 639 (N.D. Ind. 1996) (holding that work-product protection
does not apply to documents related to the subject matter of litigation provided by counsel to testifying
experts), with Magee v. Paul Revere Life Ins. Co., 172 F.R.D. 627, 642 (E.D.N.Y. 1997) (holding that
“data or other information” considered by the expert, which is subject to disclosure, includes only
factual materials and not core attorney work product considered by the expert).

21. Schmid v. Milwaukee Elec. Tool Corp., 13 F.3d 76, 81 (3d Cir. 1994) (sanctions for spoilation
of evidence arising from inspection by an expert must be commensurate with the fault and prejudice
arising in the case).

22. Fed. R. Civ. P. 26(e)(1).
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a party to comply with the disclosure rules may lead to exclusion of the expert’s
testimony at trial, unless such failure is harmless.

2. Discovery of nontestifying experts

Under Federal Rule of Civil Procedure 26(b)(4)(B), the court may permit dis-
covery by interrogatory or deposition of consulting nontestifying experts “upon
a showing of exceptional circumstances under which it is impracticable for the
party seeking discovery to obtain facts or opinions on the same subject by other
means.” Exceptional circumstances may exist where a party has conducted de-
structive testing, the results of which may be material, or where the opponent
has retained all qualified experts. However, in the absence of such circumstances,
a party should not be penalized for having sought expert assistance early in the
litigation, and its opponent should not benefit from its diligence.

3. Discovery of nonretained experts

Parties may seek the opinions and expertise of persons not retained in the litiga-
tion. However, Federal Rule of Civil Procedure 45(c)(3)(B)(ii) authorizes the
court to quash a subpoena requiring “disclosure of an unretained expert’s opin-
ion or information not describing specific events or occurrences in dispute and
resulting from the expert’s study made not at the request of any party.” In ruling
on such a motion to quash, the court should consider whether the party seeking
discovery has shown a substantial need that cannot be otherwise met without
undue hardship and will reasonably compensate the subpoenaed person, and it
may impose appropriate conditions on discovery.*

23. See, e.g., Coastal Fuels, Inc. v. Caribbean Petroleum Corp., 79 F.3d 182, 202-03 (1st Cir.
1996) (finding no abuse of discretion in district court’s exclusion of expert testimony in price discrimi-
nation and monopolization case where party failed to produce expert report in accordance with the
court’s scheduling order); Newman v. GHS Osteopathic, Inc., 60 F.3d 153, 156 (3d Cir. 1995) (finding
no abuse of discretion where district court refused to preclude expert testimony of two witnesses who
were not named in Rule 26 disclosures and whose reports were not provided pursuant to Rule
26(a)(2)(B)). Appellate courts seem cautious about precluding expert testimony where such testimony is
an essential element of the case. See Freeland v. Amigo, 103 F.3d 1271, 1276 (6th Cir. 1997) (district
court abused its discretion by precluding expert testimony in a medical malpractice case as a sanction for
failing to comply with a pretrial order setting the deadline for discovery where such preclusion would
amount to a dismissal of the case).

24. The advisory committee’s note points out that this provision was intended to protect the intel-
lectual property of nonretained experts:

The rule establishes the right of such persons to withhold their expertise, at least unless the party seeking it

makes the kind of showing required for a conditional denial of a motion to quash . . . ; that requirement is

the same as that necessary to secure work product under Rule 26(b)(3) and gives assurance of reasonable

Compensatlon.

Fed. R. Civ. P. 45(c)(3)(B)(ii) advisory committee’s note. For a discussion of issues arising with a
subpoena for research data from unretained scholars, see In re American Tobacco Co., 880 F.2d 1520,
1527 (2d Cir. 1989); see also Paul D. Carrington & Traci L. Jones, Reluctant Experts, Law & Contemp.
Probs., Summer 1996, at 51; Mark Labaton, Note, Discovery and Testimony of Unretained Experts, 1987

51



Reference Manual on Scientific Evidence

4. Discovery of court-appointed experts

Federal Rule of Evidence 706 contemplates that the deposition of a court-ap-
pointed expert witness may be taken by any party. Technical advisors or other
nontestifying experts appointed under the inherent authority of the courts are
not necessarily subject to the discovery requirements of Rule 706, permitting
the court greater discretion in structuring the terms and conditions for access to
such experts for discovery. The extent of discovery should be covered in the
order appointing the expert.?

5. Use of videotaped depositions

Videotaping expert dispositions is particularly appropriate for several reasons: it
preserves the testimony of an expert who may be unavailable for trial or whose
testimony may be used in more than one trial or in different phases of a single
trial; it permits demonstrations, say, of tests or of large machinery, not feasible in
the courtroom; and it provides a more lively and interesting presentation than
reading of a transcript at trial. Federal Rule of Civil Procedure 30(b)(2) permits
a party to designate videotaping of a deposition unless otherwise ordered by the
court. Where videotape is to be used, however, the ground rules should be
established in advance, such as the placement and operation of the camera, off-
camera breaks, lighting, procedures for objections, and review in advance of use

at trial.?®

B. Protective Orders and Confidentiality

Under Federal Rule of Civil Procedure 26(c), the court has broad discretion on
good cause shown to issue protective orders barring disclosure or discovery or
permitting it only on specified conditions. A motion for a protective order by a
party or person from whom discovery is sought should be considered only after
the parties have conferred and attempted in good faith to resolve the dispute.
The rule specifically permits orders for the protection of trade secrets or other
confidential information.”’ The court may order a deposition to be sealed and
prohibit disclosure of its contents by the parties. Where the response to discov-
ery may cause a party to incur substantial costs, the court may condition compli-
ance on the payment of costs by the requesting parties.”®

Protective orders are widely used in litigation involving technical and scien-
tific subject matter, sometimes indiscriminately. Parties often stipulate to um-

Duke LJ. 140; Richard L. Marcus, Discovery Along the Litigation/Science Interface, 57 Brook. L. Rev. 381
(1991).

25. See infra § VILA.

26. See William W Schwarzer et al., Civil Discovery and Mandatory Disclosure: A Guide to Efficient
Practice 3-16 to 3-17, app. 2 Form 2.9 (2d ed. 1994).

27. Fed. R. Civ. P. 26(c)(7).

28. MCL 3d, supra note 4, § 21.433.
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brella protective orders.”” Many courts, however, will not enter protective or-
ders without specific findings warranting their entry and will not enforce stipu-
lated orders.”

Issues frequently arise concerning third-party access to protected material.
Information subject to a protective order in a case may be sought by parties in
other litigation, by the media, or by other interested persons or organizations.
Nonparties may request the terms of a confidential settlement. State and federal
laws may also define rights of access to such information. Parties should there-
fore be aware that issuance of a protective order will not necessarily maintain
the confidentiality of the information. Where a sweeping protective order has
been entered, the process of segregating protected and nonprotected informa-
tion when access to it is sought may be time-consuming and expensive. Filings
submitted under seal with or without stipulation will not be protected from
disclosure to third parties in the absence of a proper order. The parties may bind
each other to limit disclosure of such materials, but the materials are not pro-
tected against subpoena.

IV. Motion Practice

A. Motions In Limine

Objections to expert evidence relating to admissibility, qualifications of a wit-
ness, or existence of a privilege should be raised and decided in advance of trial
whenever possible.”’ Exclusion of evidence may in some cases remove an essen-
tial element of a party’s proof, providing the basis for summary judgment. In
other cases, the ruling on an objection may permit the proponent to cure a
technical deficiency before trial, such as clarifying an expert’s qualifications.
Motions in limine may also deal with such matters as potential prejudicial evi-
dence or arguments at trial and the presence of witnesses in the courtroom.
After the Daubert and Kumho decisions, motions in limine under Federal Rule
of Evidence 104(a) have gained new importance in implementing the court’s
gatekeeping role. The rule does not require the court to hold a hearing on such
a motion, but where the ruling on expert evidence is likely to have a substantial
effect with respect to the merits of claims or defenses, a hearing is advisable. The
court has broad discretion to determine what briefing and evidentiary proceed-

29. In re “Agent Orange” Prod. Liab. Litig., 104 FR.D. 559, 568-70 (E.D.N.Y. 1985), aff’d, 821
F.2d 139 (2d Cir.), cert. denied, 484 U.S. 953 (1987).

30. See Citizens First Nat’l Bank v. Cincinnati Ins. Co., 178 F.3d 943, 945 (7th Cir. 1999).

31. See Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579, 592-93 (1993) (before admitting
expert testimony, the trial court must make a “preliminary assessment of whether the reasoning or
methodology underlying the testimony is scientifically valid”).
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ings are needed for it to rule on admissibility of expert evidence.* When a
hearing is held, it is important that its limits be well defined and its progress
carefully controlled; such hearings have been known to take on a life of their
own, resulting in a lengthy but unnecessary preview of the trial.

In limine motions should be scheduled sufficiently in advance of trial so that
their disposition will assist the parties in preparing for trial and facilitate settle-
ment negotiations. Resolving motions concerning damage claims may be par-
ticularly helpful in bringing about a settlement. Rulings on in limine motions
should be by written order or on the record, stating specifically the effect of the
ruling and the grounds for it. The court should clearly indicate whether the
ruling is final or might be revisited at trial. Parties are entitled to know whether
they have preserved the issue for appeal or whether an offer or objection at trial
is necessary. If the court considers that the ruling might be affected by evidence
received at trial, it should so indicate.?

B. Summary Judgment

When expert evidence offered to meet an essential element of a party’s case is
excluded, the ruling may be a basis for summary judgment. Summary judgment
motions will therefore frequently be combined with Federal Rule of Evidence
104(a) motions in limine. The issues determinative of admissibility under Rule
104(a), however, will not necessarily be dispositive of the issues under Federal
Rule of Civil Procedure 56 (i.e., the absence of a genuine issue of material fact)
although they may lay the foundation for summary judgment. It is advisable for

32. There is no general requirement to hold an in limine hearing to consider the admissibility of
expert testimony. Kumho Tire Co. v. Carmichael, 119 S. Ct. 1167, 1176 (1999) (“[The abuse of
discretion] standard applies as much to the trial court’s decisions about how to determine reliability as to
its ultimate conclusion. Otherwise, the trial judge would lack the discretionary authority needed both
to avoid unnecessary ‘reliability’ proceedings in ordinary cases where the reliability of an expert’s meth-
ods is properly taken for granted, and to require appropriate proceedings in the less usual or more
complex cases where cause for questioning the expert’s reliability arises.”); Kirstein v. Parks Corp., 159
F.3d 1065, 1067 (7th Cir. 1998) (finding an adequate basis for determining admissibility of expert
evidence without a hearing).

33. See In re Paoli R.R. Yard PCB Litig., 916 F.2d 829, 837, 85455 (3d Cir. 1990) (proponent of
expert witness entitled to notice of grounds for exclusion and opportunity to remedy deficiency). See
also Padillas v. Stork-Gamco, Inc., 186 F.3d 412, 418 (3d Cir. 1999) (court abused its discretion in
entering summary judgment after excluding expert evidence without holding an in limine hearing to
consider shortcomings of the expert’s report); Hall v. Baxter Healthcare Corp., 947 F. Supp. 1387,
1392-95 (D. Or. 1996) (convening Rule 104(a) hearing to determine admissibility of evidence of
harmful eftects of silicone gel breast implants); Margaret A. Berger, Procedural Paradigms for Applying the
Daubert Test, 78 Minn. L. Rev. 1345, 1380-81 (1994) (calling for fully developed record in challenges
to scientific evidence to permit a basis for trial court ruling on summary judgment motion and for
appellate court review). The Judicial Conference of the United States has approved a proposed amend-
ment to Fed. R. Evid. 103(a) which, if enacted, would preserve a claim of error for appeal once the
court makes a definitive ruling on the record admitting or excluding evidence either at or before trial
without the party’s renewing the objection.
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the court to discuss with counsel their intentions with respect to such motions at
an early Rule 16 conference and to consider whether there are likely to be
grounds for a meritorious motion.> In the course of issue identification, issues
may be found that are appropriate for summary judgment motions, where, for
example, it appears that a critical element in a party’s case is missing®® or where
evidence is too conclusory to raise a genuine issue of fact.’® At the same time,
the court may rule out filing of proposed motions where triable issues appear to
be present; voluminous and complex motions unlikely to succeed simply delay
the litigation and impose unjustified burdens on the court and parties.”” It may
be possible to focus early discovery on evidence critical to whether a motion for
summary judgment can succeed. The court should also address timing of the
motions; those made before the necessary discovery has been taken will be pre-
mature, whereas those delayed until the eve of trial will invite unnecessary pre-
trial activity.

Declarations filed in opposition to a motion for summary judgment must
present specific facts that would be admissible in evidence at trial and that show
the existence of a genuine issue for trial.*® Although an expert at trial is permit-
ted to state an opinion without first testifying to the underlying data, leaving it
to cross-examination to bring out the data,” a declaration containing a mere
conclusory statement of opinion by an expert unsupported by facts does not
suffice to raise a triable issue.* The issue of the sufficiency of an expert’s decla-

34. See Fed. R. Civ. P. 16(c)(5).

35. See Celotex Corp. v. Catrett, 477 U.S. 317 (1986).

36. Weigel v. Target Stores, 122 F.3d 461, 469 (7th Cir. 1997) (“[A] party cannot assure himself of
a trial merely by trotting out in response to a motion for summary judgment his expert’s naked conclu-
sion about the ultimate issue. . . . The fact that a party opposing summary judgment has some admissible
evidence does not preclude summary judgment. We and other courts have so held with specific refer-
ence to an expert’s conclusional statements. . . . The Federal Rules of Evidence permit ‘experts to
present naked opinions,” but ‘admissibility does not imply utility. . . . An expert who supplies nothing
but a bottom line supplies nothing of value to the judicial process,” and his ‘naked opinion’ does not
preclude summary judgment.” (quoting American Int’l Adjustment Co. v. Galvin, 86 F.3d 1455, 1464
(7th Cir. 1996) (Posner, C.J., dissenting))). Parties must be given an adequate opportunity for discovery
to develop the evidence necessary to oppose a summary judgment motion. See Celotex, 477 U.S. at 322
(the opponent of the motion is entitled to “adequate time for discovery” needed to oppose the motion);
William W Schwarzer & Alan Hirsch, Summary Judgment After Eastman Kodak, 45 Hastings L.J. 1, 17
(1993). The disclosures required under Fed. R. Civ. P. 26(a)(2) should help in developing an adequate
record.

37. See generally Berger, supra note 33; Edward Brunet, The Use and Misuse of Expert Testimony in
Summary Judgment, 22 U.C. Davis L. Rev. 93 (1988).

38. See Fed. R. Civ. P. 56(e).

39. According to the advisory committee’s note, Federal Rule of Evidence 705, as amended in
1993, permits an expert to testify “in terms of opinion or inference and [to] give reasons therefor
without first testifying to the underlying facts or data, unless the court requires otherwise.” The purpose
of the rule is to eliminate the much criticized practice of asking experts hypothetical questions, leaving
it to cross-examination at trial to bring out relevant facts. Fed. R. Evid. 705 advisory committee’s note.

40. See Mendes-Silva v. United States, 980 F.2d 1482, 1488 (D.C. Cir. 1993); First United Fin.
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ration is logically intertwined with the issue of the admissibility of the expert’s
testimony at trial. Thus, it makes sense, as noted above, to combine the Rule
104(a) and Rule 56 proceedings.

V. The Final Pretrial Conference

The final pretrial conference will benefit from the process of framing the issues
and defining the structure of the case, begun in earlier Rule 16 conferences.
The goal of the final pretrial conference is to formulate the plan for trial, includ-
ing a program for facilitating the admission of evidence. Pending objections, to
the extent they can be resolved prior to trial, should be ruled on, by motions in
limine or otherwise.*' Issues should at this point be defined with precision and
finality. Efforts should be made to arrive at stipulations of facts and other matters
to streamline the trial. To aid in this process, the court may consider a number
of techniques with respect to expert evidence:

1. Direct the parties to submit statements identifying the parts of the oppos-
ing experts’ reports that are in dispute and those that are not.

2. Direct the parties to have the experts submit a joint statement specifying
the matters on which they disagree and the bases for each disagreement.

3. Direct the parties to have the experts attend the pretrial conference to
facilitate identification of the issues remaining in dispute.

4. Clear all exhibits and demonstrations to be oftered by experts at trial, such
as films, videos, simulations, or models; opposing parties should have a
full opportunity to review them in advance of trial and raise any objec-
tions.

5. Encourage cooperation in presenting scientific or technical evidence, such
as joint use of courtroom electronics, stipulated models, charts or displays,
tutorials, and a glossary of technical terms for the court and jury.

6. Encourage stipulations on relevant background facts and other
noncontroverted matters.

The parties should be directed to submit a joint pretrial order, stating the

legal and factual issues to be tried; the witnesses and the substance of each witness’s
testimony; and the exhibits to be offered, which should be marked for identifi-

Corp. v. United States Fidelity & Guar. Co., 96 F.3d 135, 140-41 (5th Cir. 1996) (expert affidavits
should include some indication of the reasoning process underlying the expert’s opinion); but see Bulthuis
v. Rexall Corp., 789 F.2d 1315, 1316—17 (9th Cir. 1985) (per curiam) (holding that expert opinion is
admissible and may defeat a summary judgment motion if it appears that the affiant is competent to give
expert opinion and the factual basis for the opinion is stated in the affidavit, even though the underlying
factual details and reasoning upon which the opinion is based are not).

41. Fed. R. Civ. P. 16(d). See also supra § IV.A.
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cation. The order should incorporate all pretrial rulings of the court, any rulings
excluding particular evidence or issues, and any other matters affecting the course
of the trial. The parties should understand that the order will control the subse-
quent course of the action and will be modified only to prevent manifest injus-
tice.*

VI. The Trial

Trials involving scientific or technical evidence present particular challenges to
the judge and jurors to understand the subject matter and make informed deci-
sions. Various techniques have been used to facilitate presentation of such cases
and enhance comprehension.® The use of such techniques should be explored
at the pretrial conference. Following is a summary of techniques that, singly or
in combination, are worthy of consideration.

A. Structuring the Trial

One of the main obstacles to comprehension is a trial of excessive length. Steps
should be taken to limit the trial’s length by limiting the scope of the issues, the
number of witnesses and the amount of evidence, and the time for each side to
conduct direct examination and cross-examination. Some cases can be bifur-
cated, and some may be segmented by issues so that the jury retires at the con-
clusion of the evidence on each issue to deliberate on a special verdict.* Such
sequential approaches to the presentation of a case to the jury may be useful for
the trial of severable issues, such as punitive damages, general causation, expo-
sure to a product, and certain affirmative defenses. The drawback of such ap-
proaches is that they make it more difficult to predict for the jurors how long
the trial will last.

B. Jury Management

Steps should be taken to lighten the jurors’ task, such as giving preliminary
instructions that explain what the case is about and what issues the jury will have
to decide; permitting jurors to take notes; and giving jurors notebooks with key
exhibits, glossaries, stipulations, lists of witnesses, and time lines or chronologies.
Some judges have found that permitting jurors to ask questions, usually submit-
ted through the court, can be helpful to the attorneys by disclosing when jurors

42. Fed. R. Civ. P. 16(e).

43. See generally MCL 3d, supra note 4, §§ 21.6, 22.2-22.4; William W Schwarzer, Reforming Jury
Trials, 1990 U. Chi. Legal F. 119.

44. See Fed. R. Civ. P. 42(b).
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are confused. Some judges have found interim summations (or interim opening
statements) helpful to juror comprehension; attorneys are allotted a certain amount
of time to introduce witnesses from time to time and point out the expected
significance of their testimony (e.g., “The next witness will be Dr. X, who will
explain how the fracture should have been set. Pay particular attention to how
he explains the proper use of screws.”).

C. Expert Testimony

Some judges have found it helpful to ask a neutral expert to present a tutorial for
the judge and jury before the presentation of expert evidence at trial begins,
outlining the fundamentals of the relevant science or technology without touching
on disputed issues. Consideration should also be given to having the parties’
experts testify back-to-back at trial so that jurors can get the complete picture of
a particular issue at one time rather than getting bits and pieces at various times
during the trial.

D. Presentation of Evidence

Various technologies are available to facilitate presentation of exhibits. Some are
computer-based and some simply facilitate projection of documents on a screen,
which allows all jurors to follow testimony about a document. Where volumi-
nous data are presented, summaries should be used; stipulated summaries of
depositions in lieu of a reading of the transcript are helpful. Charts, models,
pictures, videos, and demonstrations can all assist comprehension.

E. Making It Clear and Simple

Attorneys and witnesses in scientific and technological cases tend to succumb to
use of the jargon of the discipline, which is a foreign language to others. From
the outset the court should insist that the attorneys and the witnesses use plain
English to describe the subject matter and present evidence so that it can be
understood by laypersons. They will need to be reminded from time to time
that they are not talking to each other, but are there to communicate with the
jury and the judge.
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VII. Use of Court-Appointed Experts and
Special Masters

A. Court-Appointed Experts®

Two principal sources of authority permit a court to appoint an expert, each
envisioning a somewhat different role for the appointed expert. Appointment
under Federal Rule of Evidence 706 anticipates that the appointed expert will
function as a testifying witness; the structure, language, and procedures of Rule
706 specifically contemplate the use of appointed experts to present evidence to
the trier of fact. The rule specifies a set of procedures governing the process of
appointment, the assignment of duties, the reporting of findings, testimony, and
compensation of experts. The trial court has broad discretion in deciding whether
to appoint a Rule 706 expert on its own motion or on the motion of a party.
Supplementing the authority of Rule 706 is the broader inherent authority of
the court to appoint experts who are necessary to enable the court to carry out
its duties. This includes authority to appoint a “technical advisor” to consult
with the judge during the decision-making process.** The role of the technical
advisor, as the name implies, is to give advice to the judge, not to give evidence
and not to decide the case.”’” A striking exercise of this broader authority in-
volves appointing a technical advisor to confer in chambers with the judge re-
garding the evidence. Although few cases deal with the inherent power of a
court to appoint a technical advisor, the power to appoint remains virtually
undisputed.” Generally, a district court has discretion to appoint a technical

45. Portions of this discussion of the use of court-appointed experts are adapted from the chapter
on this topic by Joe S. Cecil and Thomas E. Willging that appeared in the first edition of this manual.
The most complete treatment of the research on which this discussion is based is presented in 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 (1994). See also Ellen E. Deason, Court-Appointed Expert
Witnesses: Scientific Positivism Meets Bias and Deference, 77 Or. L. Rev. 59 (1998); Karen Butler R eisinger,
Note, Court-Appointed Expert Panels: A Comparison of Two Models, 32 Ind. L. Rev. 225 (1998).

46. See generally In re Peterson, 253 U.S. 300, 312 (1920) (“Courts have (at least in the absence of
legislation to the contrary) inherent power to provide themselves with appropriate instruments required
for the performance of their duties.”); Reilly v. United States, 863 F.2d 149, 154 & n.4 (1st Cir. 1988)
(“[S]uch power inheres generally in a district court. . . .””); Burton v. Sheheen, 793 F. Supp. 1329, 1339
(D.S.C. 1992) (“Confronted further with the unusual complexity and difficulty surrounding computer
generated [legislative] redistricting plans and faced with the prospect of drawing and generating its own
plan, the court appointed [name] as technical advisor to the court pursuant to the inherent discretion of
the court . . . .”), vacated on other grounds, 508 U.S. 968 (1993).

47. Reilly, 863 F.2d at 157 (“Advisors . . . are not witnesses, and may not contribute evidence.
Similarly, they are not judges, so they may not be allowed to usurp the judicial function.”). See also
Burton, 793 F. Supp. at 1339 n.25 (“[The advisor] was not appointed as an expert under Fed. R. Evid.
706 or [as] a special master under Fed. R. Civ. P. 53.7).

48. In the words of the Advisory Committee on the Rules of Evidence, “[t]he inherent power of
a trial judge to appoint an expert of his own choosing is virtually unquestioned.” Fed. R. Evid. 706
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advisor, but it is expected that such appointments will be “hen’s-teeth rare,” a
“last” or “near-to-last resort.”*

The silicone gel breast implants product liability litigation offers two ex-
amples of innovative uses of both kinds of court-appointed experts. In 1996
Chief Judge Sam Pointer, Jr., of the Northern District of Alabama, serving as
transferee judge in a multidistrict litigation proceeding, appointed four scientists
under authority of Rule 706 to serve on a panel of court-appointed experts.>
Judge Pointer instructed the panel members to review the scientific literature
and report whether it provided a scientific basis to conclude that silicone gel
breast implants cause a number of diseases and symptoms.>'

In a joint report in which separate chapters were authored by each of the
experts, panel members concluded that the scientific literature provided no basis
tor such a conclusion. Following submission of their report, the panel members
were subjected to discovery-type depositions and cross-examined by both sides.
Then their “trial” testimony was taken in videotaped depositions over which
Judge Pointer presided, and again they were cross-examined by both sides. When
these cases are remanded, it is expected that these depositions will be usable—
either as trial testimony or as evidence in pretrial Daubert hearings—in both
tederal district courts and state courts (as a result of cross-noticing or of condi-
tions placed prior to ordering a remand). Having a single national panel should
provide a more consistent foundation for resolving these questions, as well as
eliminate the time and expense of multiple courts appointing experts.

Judge Robert E. Jones of the District of Oregon also appointed a panel of
scientific experts to assist him in ruling on motions to exclude plaintiffs’ expert
testimony in seventy silicone gel breast implant products liability cases.® Judge
Jones appointed these experts as “technical advisors,” since they were to advise
him regarding the extent to which the evidence was grounded in scientific

advisory committee’s note; see also United States v. Green, 544 F.2d 138, 145 (3d Cir. 1976) (“[T]he
inherent power of a trial judge to appoint an expert of his own choosing is clear.”), cert. denied, 430 U.S.
910 (1977).

49. Reilly, 863 F.2d at 157. General factors that might justify an appointment are “problems of
unusual difficulty, sophistication, and complexity, involving something well beyond the regular ques-
tions of fact and law with which judges must routinely grapple.” Id.

50. In re Silicone Gel Breast Implant Prods. Liab. Litig., Order 31 (N.D. Ala. May 30, 1996) (MDL
No. 926) (visited Mar. 20, 2000) <http://www.fjc.gov/BREIMLIT/ORDERS/orders.htm>. Judge
Pointer’s appointment of a national panel of experts grew out of actions to establish similar panels in
local litigation taken by Judge Jack B. Weinstein of the Eastern District of New York and Judge Robert
E. Jones of the District of Oregon. See generally Reisinger, supra note 45, at 252-55.

51. In re Silicone Gel Breast Implant Prods. Liab. Litig., Order 31e (N.D. Ala. Oct. 31, 1996)
(MDL No. 926) (visited Mar. 20, 2000) <http://www.fjc.gov/BREIMLIT/ORDERS/orders.htm>.
Judge Pointer also directed the national panel to inform the court about whether reasonable scientists
might disagree with the panel’s conclusions. Id.

52. Reisinger, supra note 45, at 252-55. These seventy cases were among the first remanded for
trial by Judge Pointer as part of the multidistrict litigation proceeding.
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methodology as part of a pretrial evidentiary proceeding.® After considering
the reports of the experts, Judge Jones granted the defendants’ motions in limine
to exclude the plaintiffs’ scientific evidence of a link between silicone gel breast
implants and autoimmune disorders or atypical connective tissue disease, finding
that the proffered evidence did not meet acceptable standards of scientific valid-
ity

To be effective, use of court-appointed experts must be grounded in a pre-
trial procedure that enables a judge to anticipate problems in expert testimony
and to initiate the appointment process in a timely manner. The pretrial process
described in this chapter, which permits narrowing of disputed issues and pre-
liminary screening of expert evidence, should give judges an early indication of
the need for court-appointed experts. Interviews with judges who have ap-
pointed experts suggest that the need for such appointments will be infrequent
and will be characterized by evidence that is particularly difficult to compre-
hend, or by a failure of the adversarial system to provide the information neces-
sary to sort through the conflicting claims and interpretations. Appointing an
expert increases the burden on the judge, increases the expense to the parties,
and raises unique problems concerning the presentation of evidence. These added
costs will be worth enduring only if the information provided by the expert is
critical to the resolution of the disputed issues.

The judge will most likely have to initiate the appointment process. The
parties frequently will not raise this possibility on their own. One authority has
suggested that identification of the need for a neutral expert should begin at a
pretrial conference held pursuant to Federal Rule of Civil Procedure 16.> The
court can initiate the appointment process on its own by entering an order to
show cause why an expert witness or witnesses should not be appointed.>

In responding to the order, parties should address a number of issues that may
prove troublesome as the appointment process proceeds. Parties should be asked

53. Hall v. Baxter Healthcare Corp., 947 F. Supp. 1387, 1392 (D. Or. 1996). In response to a
plaintiff’s motion following the evidentiary hearing, Judge Jones informally amended the procedure to
include providing a number of procedural safeguards mentioned in Rule 706 of the Federal Rules of’
Evidence. Among the changes, he agreed to provide a written charge to the technical advisors, to
communicate with the advisors on the record, and to allow the attorneys a limited opportunity to
question the advisors regarding the contents of their reports. Id. at 1392-94.

54. Id. at 1394.

55. Jack B. Weinstein & Margaret A. Berger, Weinstein’s Evidence: Commentary on Rules of
Evidence for the United States Courts and Magistrates § 706[02], at 706-14 to -15 (1994). Although
Rule 16 of the Federal Rules of Civil Procedure does not specifically refer to court appointment of
experts, subsection (c)(12) does call for consideration of “the need for adopting special procedures for
managing potentially difficult . . . actions that may involve complex issues . . . or unusual proof prob-
lems.” Fed. R. Civ. P. 16(c)(12).

56. Fed. R. Evid. 706(a). See also In re Joint E. & S. Dists. Asbestos Litig., 830 F. Supp. 686, 694
(E.D.N.Y. 1993) (parties are entitled to be notified of the court’s intention to use an appointed expert
and be given an opportunity to review the expert’s qualifications and work in advance).
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to nominate candidates for the appointment and give guidance concerning char-
acteristics of suitable candidates. No person should be nominated who has not
previously consented to it and undergone a preliminary screening for conflicts
of interest. Candidates for appointment should make full disclosure of all en-
gagements (formal or informal), publications, statements, or associations that
could create an appearance of partiality. Encouraging both parties to create a list
of candidates and permitting the parties to strike nominees from each other’s list
will increase party involvement and expand the list of acceptable candidates.
Judges may also turn to academic departments and professional organizations as
a source of expertise.”’

Compensation of the expert also should be discussed with the parties during
initial communications concerning the appointment. Normally public funds will
not be available to compensate court-appointed experts. Unless the expert is to
testify in a criminal case or a land condemnation case, the judge should inform
the parties that they must compensate the appointed expert for his or her ser-
vices.”® Typically each party pays half of the expense, and the prevailing party is
reimbursed by the losing party at the conclusion of the litigation. Raising this
issue at the outset will indicate that the court seriously intends to pursue an
appointment and may help avoid subsequent objections to compensation. Judges
occasionally appoint experts over the objections of a party. If, however, difficulty
in securing compensation is anticipated, the parties may be ordered to contrib-
ute a portion of the expected expense to an escrow account prior to the selec-
tion of the expert. Objections to payment should be less likely to impede the
work of the expert once the appointment is made.

The court should make clear in its initial communications the anticipated
procedure for interaction with the expert. If ex parte communication between
the court and the expert is expected, the court should outline the specific nature
of such communications, the extent to which the parties will be informed of the
content of such communications, and the parties’ opportunities to respond.>’

57. The American Association for the Advancement of Science (AAAS) will aid federal judges in
finding scientists and engineers suitable for appointment in specific cases. Information on the AAAS
program can be found at Court-Appointed Experts: A Demonstration Project of the AAAS (visited
Mar. 20, 2000) <http://www.aaas.org/spp/case/case.htm>. The Private Adjudication Center at Duke
University is establishing a registry of independent scientific and technical experts who are willing to
provide advice to courts or serve as court-appointed experts. Letter from Corinne A. Houpt, Registry
Project Director, to Judge Rya W. Zobel, Director, Federal Judicial Center (Dec. 29, 1998) (on file
with the Research Division of the Federal Judicial Center). Information on the Private Adjudication
Center program can be found at Registry of Independent Scientific and Technical Advisors (visited
Mar. 20, 2000) <http://www.law.duke.edu/pac/registry/index.html>.

58. Fed. R. Evid. 706(b). The Criminal Justice Act authorizes payment of experts’ expenses when
such assistance is needed for effective representation of indigent individuals in federal criminal proceed-
ings. 18 U.S.C. § 3006A(e) (1988).

59. See, e.g., Edgar v. K.L., 93 F.3d 256, 259 (7th Cir. 1996) (per curiam) (ordering disqualification
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This initial communication may be the best opportunity to raise such consider-
ations, entertain objections, and inform the parties of the court’s expectations of
the practices to be followed regarding the appointed expert.®

The court’s appointment of an expert should be memorialized by entry of a
formal order, after the parties are given an opportunity to comment on it. The
following is a checklist of matters that should be addressed in connection with
such an order.

1. the authority under which it is issued;

2. the name, address, and affiliation of the expert;

3. the specific tasks assigned to the expert (to submit a report, to testify at

trial, to advise the court, to prepare proposed findings, etc.);

. the subject on which the expert is to express opinions;
. the amount or rate of compensation and the source of funds;
. the terms for conducting discovery of the expert;
. whether the parties may have informal access to the expert; and

0 N O Ul B~

. whether the expert may have informal communications with the court,
and whether they must be disclosed to the parties.

Some experts are professionals in this area; others are new to it. The court
should consider providing experts with instructions describing what they can
expect in court proceedings and what are permissible and impermissible con-
tacts and relationships with litigants and other experts.®!

B. Special Masters®

Special masters are appointed by courts that require particular expertise and skill
to assist in some phase of litigation. The kind of person to be appointed depends
on the particular expertise and skill required for the assigned task. For example,
experienced attorneys, retired judges, law professors, and magistrates® have been
appointed as special masters to supervise discovery, resolve disputes, and manage
other parts of the pretrial phase of complex litigation. Persons with technical or
scientific skills have been appointed as special masters to assist the court in litiga-

of a judge based on the judge’s meeting ex parte with a panel of court-appointed experts to discuss the
merits of the panel’s conclusions).

60. For more detailed guidance with respect to the appointment and use of such experts, see Cecil
& Willging, supra note 45.

61. In re Silicone Gel Breast Implant Prods. Liab. Litig., Order 31 (N.D. Ala. May 30, 1996)
(visited Mar. 20, 2000) <http://www.fjc.gov/BREIMLIT/ORDERS/orders.htm>.

62. Portions of this discussion of the use of special masters are adapted from the chapter on this
topic by Margaret G. Farrell that appeared in the first edition of this manual. The most complete
treatment of the research on which this discussion is based is presented in Margaret G. Farrell, Coping
with Scientific Evidence: The Use of Special Masters, 43 Emory L.J. 927 (1994).

63. 28 U.S.C. § 636(b)(2) (1988). If the parties do not consent, the appointment of a magistrate
judge must meet the standards of Federal Rule of Civil Procedure 53.
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tion involving difticult subject matter. When a special master is assisting with
fact-finding, his or her duties must be structured so as to not intrude on the
judge’s authority to adjudicate the merits of the case.® In such instances, certain
narrowly circumscribed tasks might be performed by special masters, such as
assembling, collating, or analyzing information supplied by the parties.®

Authority for the appointment of special masters derives from two sources.
Rule 53 of the Federal Rules of Civil Procedure is the most commonly cited
authority.® Under that rule a special master may be appointed in actions to be
tried by a jury only where the issues are complicated. In cases destined for bench
trial, a special master may be appointed “only upon a showing that some excep-
tional condition requires it.”*” Calendar congestion or the judge’s caseload bur-
den will not support such a showing.”® Courts have laid down strict limitations
to preclude special masters from performing judicial functions, such as deciding
substantive motions or making other dispositive rulings.” Alternatively, courts
sometimes rely on their inherent authority when they appoint special masters to
perform nonadjudicative duties that often arise in the pretrial and post-trial pro-
cess, thereby avoiding the restrictions of Rule 53.7

Special masters have been helpful in dealing with scientific and technical
evidence in a number of ways.”" For example, special masters have been used to

64. See La Buy v. Howes Leather Co., 352 U.S. 249, 25659 (1957).

65. See Wayne D. Brazil, Special Masters in the Pretrial Development of Big Cases: Potential and Prob-
lems, in Managing Complex Litigation: A Practical Guide to the Use of Special Masters 1, 610 (Wayne
D. Brazil et al. eds., 1983).

66. Fed. R. Civ. P. 53(b). A judge may appoint a special master to try a Title VII employment
discrimination case without regard to the requirements of Rule 53 if the judge is unable to hear the case
within 120 days. 42 U.S.C. § 2000e-5(f)(5) (1988). The Advisory Committee on Civil Rules is cur-
rently considering a revision of Rule 53 to take such recent innovations into account. See generally
Edward H. Cooper, Civil Rule 53: An Enabling Act Challenge, 76 Tex. L. Rev. 1607 (1998).

67. Fed. R. Civ. P. 53(b).

68. La Buy, 352 U.S. at 256-59.

69. See, e.g., United States v. Microsoft Corp., 147 F.3d 935, 956 (D.C. Cir. 1998) (appointment
of a special master to review government’s motion for a permanent injunction was “in effect the
imposition on the parties of a surrogate judge and either a clear abuse of discretion or an exercise of
wholly non-existent discretion”).

70. As with court-appointed experts, the inherent authority of a judge to appoint a special master
to assist in performing nonadjudicatory duties in complex litigation is virtually undisputed. See supra
notes 46—48 and accompanying text. Courts have inherent power to provide themselves with appropri-
ate instruments for the performance of their duties; this power includes the authority to appoint persons
unconnected with the court, such as special masters, auditors, examiners, and commissioners, with or
without consent of the parties, to simplify and clarify issues and to make tentative findings. In re Peterson,
253 U.S. 300, 312—-14 (1920); Reilly v. United States, 863 F.2d 149, 154-55 & n.4 (1st Cir. 1988). See,
e.g., Jenkins v. Missouri, 890 F.2d 65, 67-68 (8th Cir. 1989) (court relied on inherent authority to
appoint a committee of special masters to monitor implementation of court’s order); United States v.
Connecticut, 931 F. Supp. 974, 98485 (D. Conn. 1996) (court relied on inherent authority to appoint
special master to review aspects of care and treatment of residents covered by remedial order).

71. For more specific examples of the roles of special masters, see Farrell, supra note 62, at 952—67,
and Cooper, supra note 66, at 1614-15.
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make preliminary assessments of technical or scientific evidence offered by the
parties,” and to identify and supervise court-appointed experts and technical
advisors who offer guidance to the court in ruling on objections to evidence.”
Special masters are sometimes used to tutor the fact finder—judge or jury—
regarding technical issues in litigation, particularly patent controversies.”* Spe-
cial masters have been used to assess claims in multiparty litigation in order to
facilitate settlement, sometimes in the context of a coordinated pretrial case-
management plan.” Special masters also have been helpful in developing statis-
tical strategies for evaluating multiple claims on a limited recovery fund.”

The wide-ranging tasks assigned to special masters raise a number of issues
that a judge should consider at the time of the appointment,” including the
following.

* Selection. A variety of skills may be necessary to perform the particular as-
signed tasks. For example, the “quasi-judicial” functions of special masters
make retired judges, former magistrate judges, former hearing examiners,
and attorneys good candidates for selection. However, when the assigned
tasks require scientific or technical expertise, judges should look for a bal-
ance of legal experience and scientific and technical expertise of candidates.

* Appointment. Judges generally appoint special masters with the consent, or
at least the acquiescence, of the parties. The appointment should be memo-

72. In re Repetitive Stress Injury Cases, 142 F.R.D. 584, 586-87 (E.D.N.Y. 1992) (magistrate
judges were used to facilitate sharing of scientific and medical data and experts, thereby reducing redun-
dant discovery requests), appeal dismissed, order vacated sub nom. In re Repetitive Stress Injury Litig., 11
F.3d 368 (2d Cir. 1993). See also Wayne D. Brazil, Special Masters in Complex Cases: Extending the Jury or
Reshaping Adjudication?, 53 U. Chi. L. Rev. 394, 410-12 (1986).

73. See, e.g., Brazil, supra note 72, at 410-12; Hall v. Baxter Healthcare Corp., 947 F. Supp. 1387,
1392 (D. Or. 1996) (special master was used to identify candidates to serve on a panel of court-ap-
pointed experts); Fox v. Bowen, 656 F. Supp. 1236, 1253-54 (D. Conn. 1986) (master would be
appointed to hire experts and conduct studies necessary to the framing of a remedial order).

74. See, e.g., In re Newman, 763 F.2d 407, 409 (Fed. Cir. 1985).

75. See, e.g., In re Joint E. & S. Dists. Asbestos Litig., 737 F. Supp. 735, 737 (E.D.N.Y. 1990)
(appointment of special master to facilitate settlement); In re DES Cases, 789 F. Supp. 552, 559 (E.D.N.Y.
1992) (mem.) (appointment of special master to facilitate settlement), appeal dismissed sub nom. In re DES
Litig., 7 F.3d 20 (2d Cir. 1993). See also Francis E. McGovern, Toward a Functional Approach for Managing
Complex Litigation, 53 U. Chi. L. Rev. 440, 459—-64 (1986) (describing strategy of special master in
bringing about settlement of dispute over fishing rights). The use of a special master may be considered
at a pretrial conference. Fed. R. Civ. P. 16(c)(8). Such activities are also authorized by Rule 16(c)(9),
permitting federal judges to “take appropriate action, with respect to . . . settlement and the use of
special procedures to assist in resolving the dispute when authorized by statute or local rule . . . .” Fed.
R. Civ. P. 16(c)(9).

76. Hilao v. Estate of Marcos, 103 F.3d 767 (9th Cir. 1996); Kane v. Johns-Manville Corp., 843
F.2d 636 (2d Cir. 1988). A.H. Robins Co. v. Piccinin, 788 F.2d 994 (4th Cir.), cert. denied, 479 U.S.
876 (1986). In re A.H. Robins Co., 880 F.2d 694 (4th Cir.), cert. denied, 493 U.S. 959 (1989). See also
Sol Schreiber & Laura D. Weissbach, In re Estate of Ferdinand E. Marcos Human Rights Litigation: A
Personal Account of the Role of the Special Master, 31 Loy. L.A. L. Rev. 475 (1998).

77. For a more extensive list of issues, see Farrell, supra note 62.
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rialized by a formal order covering the same checklist of matters addressed
in orders appointing court-appointed experts.”

* Conflicts of interest. Special masters are held to a high ethical standard and are
subject to the conflict-of-interest standards of the Code of Conduct for United
States Judges, particularly when they are performing duties that are function-
ally equivalent to those performed by a judge.” When the special master
takes on multiple roles, the court should be aware of the possibility of in-
herent conflicts among the competing roles.

* Ex parte communication. Ex parte contact with the parties may be improper
where the special master is involved in fact-finding.* Ex parte communica-
tion with the judge may also be problematic if the special master is to pro-
vide an independent assessment for consideration by the court, such as a
report containing proposed findings of fact.®

» Compensation. Issues regarding compensation parallel those discussed earlier
with regard to court-appointed experts.* It is advisable to include the terms
of compensation (including the rate of compensation and the source of
funds) in the order of appointment.

78. See supra § VILA.

79. The Code of Conduct for United States Judges applies in part to special masters and commissioners,
as indicated in the section titled “Compliance with the Code of Conduct.” Committee on Codes of
Conduct, Judicial Conf. of U.S., Code of Conduct for United States Judges 19-20 (Sept. 1999). Jenkins
v. Sterlacci, 849 F.2d 627, 630 n.1 (D.C. Cir. 1988) (““[I]nsofar as special masters perform duties func-
tionally equivalent to those performed by a judge, they must be held to the same standards as judges for
purposes of disqualification.”); In re Joint E. & S. Dists. Asbestos Litig., 737 F. Supp. 735, 739 (E.D.N.Y.
1990) (“In general a special master or referee should be considered a judge for purposes of judicial ethics
rules.”).

80. Farrell, supra note 62, at 977.

81. Id. at 979-80.

82. See supra note 58 and accompanying text.
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RECENT SUPREME COURT DECISIONS HAVE PUT JUDGES
in the position of having to decide what is “scientific” and what is not.' Some
judges may not feel entirely comfortable making such decisions, in spite of the
guidance supplied by the Court and helpfully illuminated by learned commen-
tators.? The purpose of this chapter is not to resolve the practical difficulties that
judges will encounter in reaching those decisions, but, much more modestly, to
demystify the business of science just a bit and to help judges understand the
Daubert decision, at least as it appears to a scientist. In the hope of accomplishing
these tasks, I take a mildly irreverent look at some formidable subjects. I hope
the reader will accept this chapter in that spirit.

[. A Bit of History

Modern science can reasonably be said to have come into being during the time
of Queen Elizabeth I of England and William Shakespeare. Almost immedi-
ately, it came into conflict with the law.

‘While Shakespeare was composing his sonnets in England, Galileo Galilei in
Italy was inventing the idea that careful experiments in a laboratory could reveal
universal truths about the way objects move through space. A bit later, hearing
about the newly invented telescope, he made one for himself and with it made
discoveries in the heavens that astonished and thrilled all of Europe. Neverthe-
less, in 1633, Galileo was put on trial for his scientific teachings. The trial of
Galileo is usually portrayed as a conflict between science and the church, but it
was, after all, a trial, with judges and lawyers, and all the other trappings of a
formal legal procedure.

Another great scientist of the day, William Harvey, who discovered the cir-
culation of the blood, worked not only at the same time as Galileo, but even at
the same place—the University of Padua, in Italy, not far from Venice. If one
visits the University of Padua today and gets a tour of the old campus at the
heart of the city, one will be shown Galileo’s cattedra, the wooden pulpit from
which he lectured (and, curiously, one of his vertebrae in a display case just
outside the rector’s office—maybe the rector needs to be reminded to have a
little spine). One will also be shown the lecture-theater in which Harvey dis-

1. These Supreme Court decisions are discussed in Margaret A. Berger, The Supreme Court’s
Trilogy on the Admissibility of Expert Testimony, §§ II-III, IV.A., in this manual. For a discussion of
the difficulty in distinguishing between science and engineering, see Henry Petroski, Reference Guide
on Engineering Practice and Methods, in this manual.

2. Since publication of the first edition of this manual, a number of works have been developed to
assist judges and attorneys in understanding a wide range of scientific evidence. See, e.g., 1 & 2 Modern
Scientific Evidence: The Law and Science of Expert Testimony (David L. Faigman et al. eds., 1997);
Expert Evidence: A Practitioner’s Guide to Law, Science, and the FJC Manual (Bert Black & Patrick
W. Lee eds., 1997).
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sected cadavers while eager students peered downward from tiers of overhang-
ing balconies. Dissecting cadavers was illegal in Harvey’s time, so the floor of
the theater was equipped with a mechanism to make the body disappear when a
lookout gave the word that the authorities were coming. Of course, both sci-
ence and the law have changed a great deal since the seventeenth century.

Another important player who lived in the same era was not a scientist at all,
but a lawyer who rose to be Lord Chancellor of England in the reign of James I,
Elizabeth’s successor. His name was Sir Francis Bacon, and in his magnum opus,
which he called Novum Organum, he put forth the first theory of the scientific
method. In Bacon’s view, the scientist should be a disinterested observer of
nature, collecting observations with a mind cleansed of harmful preconceptions
that might cause error to creep into the scientific record. Once enough such
observations have been gathered, patterns will emerge from them, giving rise to
truths about nature.

Bacon’s theory has been remarkably influential down through the ages, even
though in his own time there were those who knew better. “That’s exactly how
a Lord Chancellor would do science,” William Harvey is said to have grumbled.

II. Theories of Science

Today, in contrast to the seventeenth century, few would deny the central im-
portance of science to our lives, but not many would be able to give a good
account of what science is. To most, the word probably brings to mind not
science itself, but the fruits of science, the pervasive complex of technology that
has transformed all of our lives. However, science might also be thought to
include the vast body of knowledge we have accumulated about the natural
world. There are still mysteries, and there always will be mysteries, but the fact
is that, by and large, we understand how nature works.

A. Francis Bacon’s Scientific Method

But science is even more than that. If one asks a scientist the question, What is
science?, the answer will almost surely be that science is a process, a way of
examining the natural world and discovering important truths about it. In short,
the essence of science is the scientific method.’

3. The Supreme Court, in Daubert v. Merrell Dow Pharmaceuticals, Inc., acknowledged the impor-
tance of defining science in terms of its methods as follows: “‘Science is not an encyclopedic body of’
knowledge about the universe. Instead, it represents a process for proposing and refining theoretical
explanations about the world that are subject to further testing and refinement.”” (emphasis in original).
509 U.S. 579, 590 (1993) (quoting Brief for the American Association for the Advancement of Science
and the National Academy of Sciences as Amici Curiae at 7-8).
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That stirring description suffers from an important shortcoming. We don’t
really know what the scientific method is.* There have been many attempts at
formulating a general theory of how science works, or at least how it ought to
work, starting, as we have seen, with Sir Francis Bacon’s. Bacon’s idea, that
science proceeds through the collection of observations without prejudice, has
been rejected by all serious thinkers. Everything about the way we do science—
the language we use, the instruments we use, the methods we use—depends on
clear presuppositions about how the world works. Modern science is full of
things that cannot be observed at all, such as force fields and complex molecules.
At the most fundamental level, it is impossible to observe nature without having
some reason to choose what is worth observing and what is not worth observ-
ing. Once one makes that elementary choice, Bacon has been left behind.

B. Karl Popper’s Falsification Theory

In this century, the ideas of the Austrian philosopher Sir Karl Popper have had
a profound effect on theories of the scientific method.” In contrast to Bacon,
Popper believed all science begins with a prejudice, or perhaps more politely, a
theory or hypothesis. Nobody can say where the theory comes from. Formulat-
ing the theory is the creative part of science, and it cannot be analyzed within
the realm of philosophy. However, once the theory is in hand, Popper tells us,
it is the duty of the scientist to extract from it logical but unexpected predictions
that, if they are shown by experiment not to be correct, will serve to render the
theory invalid.

Popper was deeply influenced by the fact that a theory can never be proved
right by agreement with observation, but it can be proved wrong by disagree-
ment with observation. Because of this asymmetry, science makes progress
uniquely by proving that good ideas are wrong so that they can be replaced by
even better ideas. Thus, Bacon’s disinterested observer of nature is replaced by
Popper’s skeptical theorist. The good Popperian scientist somehow comes up
with a hypothesis that fits all or most of the known facts, then proceeds to attack
that hypothesis at its weakest point by extracting from it predictions that can be
shown to be false. This process is known as falsification.®

4. For a general discussion of theories of the scientific method, see Alan F. Chalmers, What Is This
Thing Called Science? (1982). For a discussion of the ethical implications of the various theories, see
James Woodward & David Goodstein, Conduct, Misconduct and the Structure of Science, 84 Am. Scientist
479 (1996).

5. See, e.g., Karl R. Popper, The Logic of Scientific Discovery (Karl R. Popper, trans., 1959).

6. The Supreme Court in Daubert recognized Popper’s conceptualization of scientific knowledge
by noting that “[o]rdinarily, a key question to be answered in determining whether a theory or tech-
nique is scientific knowledge that will assist the trier of fact will be whether it can be (and has been)
tested.” 509 U.S. at 593. In support of this point, the Court cited as parentheticals passages from both
Carl Gustav Hempel, Philosophy of Natural Science 49 (1966) (“‘[T]he statements constituting a scientific
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Popper’s ideas have been fruitful in weaning the philosophy of science away
from the Baconian view and some other earlier theories, but they fall short in a
number of ways in describing correctly how science works. The first of these is
the observation that, although it may be impossible to prove a theory is true by
observation or experiment, it is nearly just as impossible to prove one is false by
these same methods. Almost without exception, in order to extract a falsifiable
prediction from a theory, it is necessary to make additional assumptions beyond
the theory itself. Then, when the prediction turns out to be false, it may well be
one of the other assumptions, rather than the theory itself, that is false. To take
a simple example, early in the twentieth century it was found that the orbits of
the outermost planets did not quite obey the predictions of Newton’s laws of
gravity and mechanics. Rather than take this to be a falsification of Newton’s
laws, astronomers concluded the orbits were being perturbed by an additional
unseen body out there. They were right. That is precisely how the planet Pluto
was discovered.

The apparent asymmetry between falsification and verification that lies at the
heart of Popper’s theory thus vanishes. But the difficulties with Popper’s view
go even beyond that problem. It takes a great deal of hard work to come up
with a new theory that is consistent with nearly everything that is known in any
area of science. Popper’s notion that the scientist’s duty is then to attack that
theory at its most vulnerable point is fundamentally inconsistent with human
nature. It would be impossible to invest the enormous amount of time and
energy necessary to develop a new theory in any part of modern science if the
primary purpose of all that work was to show that the theory was wrong.

This point is underlined by the fact that the behavior of the scientific com-
munity is not consistent with Popper’s notion of how it should be. Credit in
science is most often given for offering correct theories, not wrong ones, or for
demonstrating the correctness of unexpected predictions, not for falsifying them.
I know of no example of a Nobel Prize awarded to a scientist for falsifying his or
her own theory.

C. Thomas Kuhn’s Paradigm Shifts

Another towering figure in the twentieth century theory of science is Thomas
Kuhn.” Kuhn was not a philosopher but a historian (more accurately, a physicist
who retrained himself as a historian). It is Kuhn who popularized the word
paradigm, which has today come to seem so inescapable.

explanation must be capable of empirical test’”), and Karl R. Popper, Conjectures and Refutations:
The Growth of Scientific Knowledge 37 (5th ed. 1989) (“*[T]he criterion of the scientific status of a
theory is its falsifiability, or refutability, or testability’”).

7. Thomas S. Kuhn, The Structure of Scientific Revolutions (1962).
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A paradigm, for Kuhn, is a sort of consensual world view within which scien-
tists work. It comprises an agreed upon set of assumptions, methods, language,
and everything else needed to do science. Within a given paradigm, scientists
make steady, incremental progress, doing what Kuhn calls “normal science.”

As time goes on, difficulties and contradictions arise that cannot be resolved,
but one way or another, they are swept under the rug, rather than being allowed
to threaten the central paradigm. However, at a certain point, enough of these
difficulties have accumulated so that the situation becomes intolerable. At that
point, a scientific revolution occurs, shattering the paradigm and replacing it
with an entirely new one.

The new paradigm is so radically different from the old that normal discourse
between the practitioners of the two paradigms becomes impossible. They view
the world in different ways and speak different languages. It isn’t even possible
to tell which of the two paradigms is superior, because they address different sets
of problems. They are incommensurate. Thus, science does not progress incre-
mentally, as the science textbooks would have it, except during periods of nor-
mal science. Every once in a while, a scientific revolution brings about a para-
digm shift, and science heads off in an entirely new direction.

Kuhn’s view was formed largely on the basis of two important historical
revolutions. One was the original scientific revolution that started with Nicolaus
Copernicus and culminated with the new mechanics of Isaac Newton. The very
word revolution, whether it refers to the scientific kind, the political kind, or any
other kind, refers metaphorically to the revolutions in the heavens that Copernicus
described in a book, De Revolutionibus Orbium Caelestium, which was published
as he lay dying in 1543.® Before Copernicus, the dominant paradigm was the
world view of ancient Greek philosophy, frozen in the fourth century B.C.
ideas of Plato and Aristotle. After Newton, whose masterwork, Philosophice
Naturalis Principia Mathematica, was published in 1687, every scientist was a
Newtonian, and Aristotelianism was banished forever from the world stage. It is
even possible that Sir Francis Bacon’s disinterested observer was a reaction to
Aristotelian authority. Look to nature, not to the ancient texts, Bacon may have
been saying.

The second revolution that served as an example for Kuhn occurred early in
the twentieth century. In a headlong series of events that lasted a mere twenty-
five years, the Newtonian paradigm was overturned and replaced with the new
physics, in the form of quantum mechanics and Einstein’s relativity. The second
revolution, though it happened much faster, was no less profound than the first.

The idea that science proceeds by periods of normal activity punctuated by
shattering breakthroughs that make scientists rethink the whole problem is an
appealing one, especially to the scientists themselves, who know from personal

8. L. Bernard Cohen, Revolution in Science (1985).
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experience that it really happens that way. Kuhn’s contribution is important. It
gives us a new and useful structure (a paradigm, one might say) for organizing
the entire history of science.

Nevertheless, Kuhn’s theory does suffer from a number of shortcomings as an
explanation for how science works. One of them is that it contains no measure
of how big the change must be in order to count as a revolution or paradigm
shift. Most scientists will say that there is a paradigm shift in their laboratory
every six months or so (or at least every time it becomes necessary to write
another proposal for research support). That isn’t exactly what Kuhn had in
mind.

Another difficulty is that even when a paradigm shift is truly profound, the
paradigms it separates are not necessarily incommensurate. The new sciences of
quantum mechanics and relativity, for example, did indeed show that Newton’s
laws of mechanics were not the most fundamental laws of nature. However,
they did not show that they were wrong. Quite the contrary, they showed why
Newton’s laws of mechanics were right: Newton’s laws arose out of new laws
that were even deeper and that covered a wider range of circumstances
unimagined by Newton and his followers, that is, things as small as atoms, or
nearly as fast as the speed of light, or as dense as black holes. In more familiar
realms of experience, Newton’s laws go on working just as well as they always
did. Thus, there is no ambiguity at all about which paradigm is better. The new
laws of quantum mechanics and relativity subsume and enhance the older
Newtonian world.

D. An Evolved Theory of Science

If neither Bacon nor Popper nor Kuhn gives us a perfect description of what
science is or how it works, nevertheless all three help us to gain a much deeper
understanding of it all.

Scientists are not Baconian observers of nature, but all scientists become
Baconians when it comes to describing their observations. Scientists are rigor-
ously, even passionately honest about reporting scientific results and how they
were obtained, in formal publications. Scientific data are the coin of the realm
in science, and they are always treated with reverence. Those rare instances in
which data are found to have been fabricated or altered in some way are always
traumatic scandals of the first order.’

Scientists are also not Popperian falsifiers of their own theories, but they
don’t have to be. They don’t work in isolation. If a scientist has a rival with a

9. Such instances are discussed in David Goodstein, Scientific Fraud, 60 Am. Scholar 505 (1991). For
a summary of recent investigations into scientific fraud and lesser instances of scientific misconduct, see
Office of Research Integrity, Department of Health and Human Services, Scientific Misconduct Inves-
tigations: 1993—1997 (visited Nov. 21, 1999) <http://ori.dhhs.gov/PDF/scientific.pdf> (summarizing

150 scientific misconduct investigations closed by the Office of Research Integrity).
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different theory of the same phenomena, the rival will be more than happy to
perform the Popperian duty of attacking the scientist’s theory at its weakest
point. Moreover, if falsification is no more definitive than verification, and sci-
entists prefer in any case to be right rather than wrong, they nevertheless know
how to hold verification to a very high standard. If a theory makes novel and
unexpected predictions, and those predictions are verified by experiments that
reveal new and useful or interesting phenomena, then the chances that the theory
is correct are greatly enhanced. And even if it is not correct, it has been fruitful
in the sense that it has led to the discovery of previously unknown phenomena
that might prove useful in themselves and that will have to be expla