Daedalus

Journal of the American Academy of Arts & Sciences

Fall 2018

Science & the Legal System
[

Shari Seidman Diamond & Richard O. Lempert,
guest editors

with Sheila Jasanoff - Linda Greenhouse

Jules Lobel - Huda AKkil - Rebecca S. Eisenberg

Robert Cook-Deegan - Jed S. Rakoff

Elizabeth F. Loftus - Jennifer L. Mnookin

Joseph B. Kadane - Jonathan J. Koehler

Nancy Gertner - Joseph Sanders - Daniel L. Rubinfeld
Joe S. Cecil - Valerie P. Hans - Michael J. Saks

David Baltimore - David S. Tatel - Anne-Marie Mazza



VICTIM'S By
SWAB  (EXT.

SUSPECT

CRN




Daedalus

Journal of the American Academy of Arts & Sciences

“Science & the Legal System”

Volume 147, Number 4; Fall 2018

Shari Seidman Diamond & Richard O. Lempert, Guest Editors
Phyllis S. Bendell, Managing Editor and Director of Publications
Peter Walton, Associate Editor

Heather M. Struntz, Senior Editorial Associate

Committee on Studies and Publications

John Mark Hansen, Chair; Bonnie Bassler,

Rosina Bierbaum, Marshall Carter, Gerald Early,

Carol Gluck, Linda Greenhouse, John Hildebrand,

Philip Khoury, Arthur Kleinman, Sara Lawrence-Lightfoot,
Alan I. Leshner, Rose McDermott, Scott D. Sagan,

Nancy C. Andrews (ex officio), Jonathan F. Fanton (ex officio),
Diane P. Wood (ex officio)

Inside front cover: When scientists appear in court today, they are not being
prosecuted for their scientific views, but what science tells them may be
ignored or, worse, faulty analyses may prove more convincing than sound
science. The challenge of getting courts to recognize and accept sound sci-
ence is still with us. (Top) Joseph-Nicolas Robert-Fleury, Galileo before the Holy
Office, 1847, Paris, Musée du Luxembourg. (Bottom) DNA sequencing gel
© 2018 by Larry Mulvehill ; witness testimony © 2018 by Hero Images Inc.

)




5

Contents

Introduction
Shari Seidman Diamond & Richard O. Lempert

Connecting Science and Law

15

28

41

Science, Common Sense & Judicial Power in U.S. Courts

Sheila Jasanoff

The Supreme Court & Science: A Case in Point
Linda Greenhouse

When Law Calls, Does Science Answer?
A Survey of Distinguished Scientists & Engineers
Shari Seidman Diamond & Richard O. Lempert

Accommodation or Collision: When Science and Law Meet

61

76

90

99

119

Law & Neuroscience: The Case of Solitary Confinement
Jules Lobel & Huda Akil

Universities: The Fallen Angels of Bayh-Dole?
Rebecca S. Eisenberg & Robert Cook-Deegan

The Intractability of Inaccurate Eyewitness Identification
Jed S. Rakoff & Elizabeth F. Loftus

The Uncertain Future of Forensic Science
Jennifer L. Mnookin

Certainty & Uncertainty in Reporting Fingerprint Evidence
Joseph B. Kadane & Jonathan J. Koehler

Communicating Science in Court

135

152

164

Alternatives to Traditional Adversary Methods of Presenting
Scientific Expertise in the Legal System
Nancy Gertner & Joseph Sanders

Scientists as Experts Serving the Court
Daniel L. Rubinfeld & Joe S. Cecil

Improving Judge & Jury Evaluation of Scientific Evidence
Valerie P. Hans & Michael J. Saks

Continuing the Dialogue

181

Bridging the Science-Law Divide
David Baltimore, David S. Tatel & Anne-Marie Mazza



Daedalus

Journal of the American Academy of Arts & Sciences

Thepavementlabyrinthonceinthenave of Reims Cathedral (1240),inadrawing, with figures
of the architects, by Jacques Cellier (c. 1550-1620)

Daedalus was founded in 1955 and established as a quarterly in 1958. The
journal’s namesake was renowned in ancient Greece as an inventor, scientist,
and unriddler of riddles. Its emblem, a maze seen from above, symbolizes
the aspiration of its founders to “lift each of us above his cell in the labyrinth
of learning in order that he may see the entire structure as if from above,
where each separate part loses its comfortable separateness.”

The American Academy of Arts & Sciences, like its journal, brings together
distinguished individuals from every field of human endeavor. It was char-
tered in 1780 as a forum “to cultivate every art and science which may tend to
advance the interest, honour, dignity, and happiness of a free, independent,
and virtuous people.” Now in its third century, the Academy, with its more
than five thousand members, continues to provide intellectual leadership to
meet the critical challenges facing our world.



Dcedalus Fall 2018
Issued as Volume 147, Number 4

© 2018 by the American Academy
of Arts & Sciences
Introduction
© 2018 by Shari Seidman Diamond
& Richard O. Lempert
The Supreme Court & Science: A Case in Point
© 2018 by Linda Greenhouse
When Law Calls, Does Science Answer ?
A Survey of Distinguished Scientists & Engineers
© 2018 by Shari Seidman Diamond
& Richard O. Lempert
Universities: The Fallen Angels of Bayh-Dole?
© 2018 by Rebecca S. Eisenberg
& Robert Cook-Deegan
The Intractability of Inaccurate Eyewitness Identification
© 2018 by Jed S. Rakoff & Elizabeth F. Loftus
The Uncertain Future of Forensic Science
© 2018 by Jennifer L. Mnookin
Certainty & Uncertainty in Reporting Fingerprint
Evidence
© 2018 by Joseph B. Kadane
& Jonathan J. Koehler
Improving Judge & Jury Evaluation of Scientific Evidence
© 2018 by Valerie P. Hans & Michael J. Saks

Editorial offices: Deedalus, American Academy of
Arts & Sciences, 136 Irving Street, Cambridge MA
02138. Phone: 617 576 5085. Fax: 617 576 5088.
Email: daedalus@amacad.org.

Library of Congress Catalog No. 12-30299.

Dcedalus publishes by invitation only and assumes
no responsibility for unsolicited manuscripts.
The views expressed are those of the author(s) of
each article, and not necessarily of the American
Academy of Arts & Sciences.

Deedalus (ISSN 0011-5266; E-ISSN 1548-6192) is
published quarterly (winter, spring, summer, fall)
by The MIT Press, One Rogers Street, Cambridge
MA 02142-1209, for the American Academy of
Arts & Sciences. An electronic full-text version
of Dedalus is available from The MIT Press.
Subscription and address changes should be ad-
dressed to MIT Press Journals Customer Service,
One Rogers Street, Cambridge MA 02142-1209.
Phone: 617 253 2889 ; U.S./Canada 800 207 8354.
Fax: 617 577 1545. Email: journals-cs@mit.edu.

The typeface is Cycles, designed by Sumner
Stone at the Stone Type Foundry of Guinda CA.
Each size of Cycles has been separately designed
in the tradition of metal types.

Subscription rates: Electronic only for non-
member individuals — $51; institutions — $168.
Canadians add 5% GST. Print and electronic
for nonmember individuals - $57; institutions —
$210. Canadians add 5% GST. Outside the United
States and Canada add $24 for postage and han-
dling. Prices subject to change without notice.
Institutional subscriptions are on a volume-year
basis. All other subscriptions begin with the
next available issue.

Single issues: $15 for individuals; $38 for insti-
tutions. Outside the United States and Canada,
add $6 per issue for postage and handling. Prices
subject to change without notice.

Claims for missing issues will be honored free
of charge if made within three months of the
publication date of the issue. Claims may be
submitted to journals-cs@mit.edu. Members of
the American Academy please direct all ques-
tions and claims to daedalus@amacad.org.

Advertising and mailing-list inquiries may be
addressed to Marketing Department, MIT Press
Journals, One Rogers Street, Cambridge MA
02142-1209. Phone: 6172532866.Fax :6172531709.
Email : journals-info@mit.edu.

To request permission to photocopy or repro-
duce content from Dedalus, please complete the
online request form at http://www.mitpress
journals.org/rights_permission, or contact the
Permissions Manager at MIT Press Journals,
One Rogers Street, Cambridge MA 02142-1209.
Fax: 617 253 1709. Email: journals-rights@
mit.edu.

Corporations and academic institutions with
valid photocopying and/or digital licenses with
the Copyright Clearance Center (CCC) may re-
produce content from Deedalus under the terms of
their license. Please go to www.copyright.com;
CCC, 222 Rosewood Drive, Danvers MA 01923.

Printed in the United States by The Sheridan
Press, 450 Fame Avenue, Hanover PA 17331.

Newsstand distribution by Ingram Periodicals
Inc., 18 Ingram Blvd., La Vergne TN 37086.

Postmaster: Send address changes to Dedalus,
One Rogers Street, Cambridge MA 02142-1209.
Periodicals postage paid at Boston MA and at
additional mailing offices.



Introduction

Shari Seidman Diamond & Richard O. Lempert

SHARI SEIDMAN DIAMOND, a
Fellow of the American Academy
since 2012, is the Howard J. Trien-
ens Professor of Law and Professor
of Psychology at the Northwestern
University Pritzker School of Law,
and Research Professorat the Amer-
ican Bar Foundation.

RICHARD O. LEMPERT, a Fellow
of the American Academy since
1993, is the Eric Stein Distinguished
University Professor of Law and
Sociology, emeritus, at the Univer-
sity of Michigan.

(Complete author biographies appear
at the end of the essay.)

Experts bedeviled the legal system long before sev-
enteenth-century Salem, when the town’s good cit-
izens relied on youthful accusers and witchcraft ex-
perts to identify the devil's servants in their midst. As
in Salem, claims of expertise have often been ques-
tioned and objections raised about the bases of expert
knowledge. Expertise, then and now, did not have to
be based on science; but the importance of science
and the testimony of scientific experts has since me-
dieval times been woven into the fabric of the English
jurisprudence that Americans inherited. In cases as
long ago as 1299 we find examples of courts seeking
help from “scientists.” In that year, physicians and
surgeons in London were called on to advise the court
on the medical value of the flesh of wolves.! In 1619,
two physicians offered the opinion that a wife could
bearalegitimate child “forty weeks and nine days” af-
ter the death of her husband.> Throughout this peri-
od, medical authority was called on by the coroners’
courts to determine whether a death was due to sui-
cide or to other causes, a crucial determination be-
cause suicide was a felony that entitled the Crown to
take possession of a deceased’s estate.3 Medical testi-
mony is still the most common form of scientific ex-
pertise presented in court, but expert advice on legal
matters has expanded exponentially, reflecting the
enormous range of scientific knowledge that mod-
ern scholarship has produced.

Although recognizing the need for scientific assis-
tance, judges soon learned that sources claiming sci-
entific expertise did not always agree. For example,

© 2018 by Shari Seidman Diamond & Richard O. Lempert
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Introduction in the 1781 trial of Folkesv. Chadd, the issue

was whether the construction of an em-
bankment, as opposed to natural forces,
had caused the deterioration of Wells Har-
bor. The first trial introduced engineering
testimony from a well-credentialed Fellow
of the Royal Society. By the third trial in
1783, prestigious engineering experts tes-
tified on both sides and were subjected to
vigorous cross-examination. The disagree-
ment, in retrospect, was understandable:
more than two hundred years later, science
still cannot provide a definitive answer to
the question posed in that litigation. Yet
the legal system then as now needed to re-
solve the dispute between the parties, and
the scientific evidence offered was the best
they had to work with. As the trial system
and the law of evidence developed, courts
and juries have continued to struggle to
make use of the conflicting expert advice
they receive. Judges and juries, lacking the
scientific knowledge of experts, both face
difficult challenges in understanding and
applying expert scientific testimony. Not
surprisingly, they occasionally get the sci-
ence they are supposed to evaluate wrong,
and what the legal system has accepted as
sound science has not always withstood
the test of time.

How well factfinders do in understand-
ing and applying science is a matter of
some controversy, but it is not the only is-
sue that arises at the interface of law and
science. The two fields are in many ways
culturally distinct. Good science often in-
volves the withholding of judgment until
more evidence has accumulated. The law
requires that decisions be reached upon the
conclusion of trials regardless of gaps in the
available evidence. Science seeks empiri-
cal truths regardless of their implications,
and scientists ideally share in a common
truth-seeking mission. Litigants aim at per-
suading a judge or jury to favor their side
regardless of where the truth lies; harsh
questioning and emotional appeals are not

out of bounds if they serve that end, even
when it is scientists being questioned. Of-
ten in modern litigation, the law must be
informed by scientific evidence as commu-
nicated by the views of the scientists who
present it. These are typically experts cho-
sen and paid by parties because, regardless
of thelaw’s needs, scientists, with rare ex-
ceptions, cannot be forced to contribute
what they know. Science is in principle
always open to revision as additional ev-
idence accumulates. The law can be slow
to change and its treatment of science may
be determined by precedent, even when a
scientific consensus recognizes that the
science that supported the precedent is no
longer regarded as sound.

The essays in this volume deal with ten-
sions and areas of overlapping interest at
the interface of science and the legal sys-
tem. Many of the essays are written by sci-
entist-lawyer teams. Thisis noaccident; in
selecting authors we tried wherever pos-
sible to match across disciplines to high-
light and bridge potential gaps in perspec-
tives. In some cases, we selected single au-
thors who themselves are both scientists
and legal scholars. Our goal was to avoid
the silo mentality that too often creates
obstacles to useful discourse between sci-
ence and law.

The essays in this issue are divided into
three sections. The essays in the first sec-
tion examine the science-law interface by
focusing attention on two sets of key play-
ers: the judges who determine what sci-
entific evidence will be considered by the
legal system, and the scientists and engi-
neers with the expertise to provide that as-
sistance. The authors of the first two essays
have closely studied the history, discourse,
and decision-making of U.S. courts when
they are called on to deal with scientific ev-
idence as gatekeepers and decision mak-
ers. The third essay provides a perspective
from the other side of the law-science di-
vide. It presents the first published survey
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results from a sample of distinguished sci-
entific and engineering experts who were
asked about their views of the legal system
and about their participation in it (or not).

The five essays in the second section pro-
vide insights into the interactions between
scientific expertise and the legal system by
focusing on specific fields: neuroscience,
patents, eyewitness identification, foren-
sicevidence asawhole, and fingerprint ev-
idence in particular. Each of these contri-
butions highlights what science can offer,
but also analyzes the obstacles that arise in
obtaining and evaluating scientific advice
in alegal context.

The authors in the third section tackle the
difficult procedural challenges posed by the
interaction between scientific experts and
legal factfinders. These three essays con-
sider modest and not-so-modest changes
to the traditional conduct of American le-
gal proceedings that might improve both
the presentation and evaluation of scien-
tific evidence.

The issue closes with a look at the con-
tinuing dialogue between members of the
scientific and legal communities.

Now for a closer look.

In the volume’s opening essay, Sheila Jasa-
noff addresses an issue fundamental to any
discussion of science and the law: what de-
termines the reception given ostensibly sci-
entific claims when they enter the legal sys-
tem and are reinterpreted in alegal context?
Jasanoff argues thatjudicial common sense,
rooted in judges’ cultural understandings,
forms the lens through which scientific
claims are assessed by courts. She makes
a powerful case for her view of how judi-
cial authority and judges’ commonsense
understandings of the import and valid-
ity of scientific claims provide the stan-
dards that effectively determine how sci-
entific evidence is perceived and used by
courts. Her perspective cautions against
analyses that too frequently begin and end

147 (4) Fall 2018

with Daubertv. Merrell Dow Pharmaceuticals,
the Supreme Court case that firmly estab-
lished the judge’s role as gatekeeper when
courts are offered scientific evidence. She
uses an extensive analysis of Kumho Tire Co.
v. Carmichael, a case that made it clear that
Daubert extended to engineering and tech-
nical experts to show how the standards for
admitting scientific evidence, which the
Daubert court tried to draw from their un-
derstanding of how scientific truths are es-
tablished, are easily submerged by judges’
commonsense perspectives on what meth-
ods and theories make for sound scientif-
icor technical conclusions. Her analyses of
later cases highlight limits on the guidance
that Daubert can give, for science may back-
ground some legal questions but be unable
to answer them.

In closing her essay, Jasanoff argues that
one cannot expect judges to think like sci-
entists when evaluating scientific evidence,
but she contends that we can demand of
judges who confront scientific issues more
than unreflective common sense. The chal-
lenge is not to make scientists of judges but
rather to reflect on how judges should go
about thinking about science and to find
ways of encouraging judges to appreciate
what science can tell them and see beyond
their own common sense. Although Jasa-
noff does not say it, the task becomes more
difficult as ideology affects judgments.

Linda Greenhouse, closely scrutinizing
how members of the U.S. Supreme Court
have responded to scientific evidence, pro-
vides a detailed study of the ways that law
and medical science have intertwined in
the jurisprudence surrounding abortion,
beginning with Roe v. Wade. Greenhouse
tells us that the case law began with a focus
more on protecting medical doctors in their
exercise of professional judgment from the
threat of prosecution than on the interests
that pregnant women had in choosing to
terminate a pregnancy. As Greenhouse de-
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Introduction scribes the caselaw, an elaborate dance has

been occurring between science and the law,
with each in turn taking steps forward and
back. Which partner is moving forward de-
pends on legal understandings of the def-
erence courts owe legislative fact-finding
and limits on this deference when the facts
do not even arguably stand up to scientif-
ic scrutiny.

In Whole Woman’s Health v. Hellerstedt,
for example, the question was whether
courts should defer to the Texas legisla-
ture’s assertion that protecting the safe-
ty of women getting an abortion requires
that doctors who perform abortions must
have hospital admitting privileges (a re-
quirement that would, in effect, close most
abortion clinics). The U.S. Supreme Court
rejected thelegislation, which ignored the
compelling medical evidence that requir-
ing hospital privileges does nothing to pro-
tect women needing more medical atten-
tion than a clinic can provide. But the path
to the Supreme Court’s decision was rocky.
The decision of the District Court that ini-
tially heard the case, finding that the facts
were inconsistent with the legislative
claim, was reversed by the Circuit Court
on appeal on the respectable-in-theory
but unjustified-in-context claim that fed-
eral courts should defer to legislative fact-
finding on the need for health-related reg-
ulation. The Court of Appeals also refused
to stay its decision pending appeal to the
Supreme Court. By the time the Supreme
Court eventually upheld the District Court’s
decision enjoining enforcement of the stat-
ute, in 2016, about half of Texas’s abortion
providers had permanently closed their
doors. Although science-based evidence
eventually prevailed in this case, an im-
portant lesson from this dance between
law and science is that judges vary in their
openness to what science and technology
can offer, with ideology sometimes moti-
vating a failure to accept even strong scien-
tific evidence.

V\fe, Shari Diamond and Richard Lem-
pert, coeditors of this volume, describe
the results of a survey that many Academy
members participated in — our thanks! Con-
ducted with the cooperation of the Ameri-
can Academy of Arts and Sciences, the sur-
vey examines the views of the legal system
held by some of the nation’s most distin-
guished scientists and engineers, including
what motivates them to participate or tore-
fuse to participate in lawsuits when asked.
We began the project with some doubt
that the legal system was soliciting assis-
tance from the kinds of scientific and en-
gineering experts whose accomplishments
haveled to Academy membership - or that,
perhaps, such experts were being asked but
were unwilling to participate. The results
showed that these concerns were unwar-
ranted. A majority (54 percent) of respon-
dents reported having been asked for ad-
vice, and most of those asked had agreed
to participate at least once.

Nonetheless, we found that the experts
reported thatlack of time frequently limit-
ed their participation, and that they some-
times turned down requests due to a dis-
crepancy between their area of expertise
and the scientific issues they were asked
about, suggesting that greater participation
might be promoted through a more effec-
tive matching system. In addition, respon-
dents endorsed several potential changes
in procedures used by the legal system that
might increase their willingness to partic-
ipate. Some of these potential changes are
discussed in greater depth in the third sec-
tion of this volume. Finally, we found an
intriguing relation between participation
and belief in the ability of the legal system
to deal well with scientific matters, includ-
ing some evidence that participation fuels
higher opinions. This is a relationship that
deserves further investigation.

More than any other contribution to this
volume, Jules Lobel and Huda Akil’s essay
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on law and neuroscience is positioned on
anactive and changing border between law
and science. Courts are increasingly being
asked to consider neuroscience evidence.
To date, neuroscience has had the greatest
impact on legal processes on the criminal
side, where neuroscience evidence can re-
veal deficiencies in an accused’s brain that
suggest the intent behind a criminal action
was in part the result of physiological ab-
normalities. The evidence can even have
constitutional significance, as in Roper
v. Simmons, the case that barred executing
juveniles, influenced in part by evidence re-
garding the neurological development of
youthful brains. Civil litigation too may
be transformed by neuroscience. The civil
justice system has long resisted awarding
damages or other relief based on emotion-
al pain unaccompanied by noticeable phys-
ical harm. Such suits were regarded with
suspicion because of the subjective nature
of claims of emotional harm and the dit-
ficulties of finding objective proof. But to
the extent that neuroscience can provide
imaging evidence that a claimant’s brain
deviates from normal human physiology,
the claim of emotional harm is objective-
ly supported and physical harm is shown
to be present.

Much of the Lobel-Akil essay is devoted
to a close look at cases arguing that long-
term solitary confinement is unconstitu-
tionally cruel and unusual. Although law-
yers opposing extended solitary confine-
ment have few if any scientifically rigorous
studies of people to draw on, considerable
animal research and a body of neurosci-
ence theory supports the claim that peo-
ple’s brains undergo seriously harmful
and likely permanent changes when they
are denied social contact and environmen-
tal stimulation over long periods of time.
To the extent this new research moves the
dial on the practice and legality of long-
term solitary confinement, it will also tell
us something about the law. Most people,
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judges included, do not need neuroscience
to convince them of the horror of isolating
people in small confined spaces with almost
no social contact for years on end. Yet the
law may need scientific evidence in support
of what almost everyone knows before it
will discard the fiction that solitary confine-
ment differs simply in degree, rather than
inkind, from the normal deprivations that
anyone imprisoned suffers. This may be one
area in which scientific evidence can resolve
differences between conflicting common-
sense beliefs.

Rebecca Eisenberg and Robert Cook-
Deegan write about an areain which science
and the law are intertwined to the point
wheretheycannotbeuntangled:theU.S. pat-
ent system. The authors focus their atten-
tion on the Bayh-Dole Act, which changed
prior law by not only allowing but also en-
couraging organizations that develop pat-
entable inventions through research fund-
ed by federal agencies to acquire proprietary
rights to these inventions. The goal was to
promote the commercialization of the fruits
of federally funded science. Universities
were the most visible intended beneficia-
ries, and the image of universities as entities
working for the common good by advanc-
ing and sharing knowledge created halo ef-
fects without which Bayh-Dole might never
have become law. The benefits of Bayh-Dole
were, however, later extended from non-
profits and small businesses to large cor-
porations by a low visibility amendment.
Eisenberg and Cook-Deegan document
the effects of Bayh-Dole by focusing on
how universities responded to their new
rights in light of the income streams these
rights enabled. In many cases, it appears,
monetary concerns dwarfed whatever per-
ceived commitment to the common good
universities benefited from when the case
was made for Bayh-Dole and in their lat-
er patent-related legislative lobbying. In a
number of instances, universities claimed
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Introduction patent rights to stifle or extract profits from

commercial activities that seemingly would
have occurred without a university’s pat-
entable contributions. Indeed, some uni-
versities have gone further, on occasion
selling their rights to patent trolls who
make their money by threatening to dis-
rupt or prevent commercialization. Sen-
ators Bayh and Dole would, one suspects,
not be pleased by some university actions
their law has enabled.

Eyewitness testimony, the subject of
Judge Jed Rakoff and Elizabeth Loftus’s
essay, is the single most common factor
contributing to wrongful convictions for
serious crimes. Rakoff and Loftus briefly
discuss why eyewitness testimony is such
powerful evidence before reviewing what
we know about the causes of mistaken eye-
witness identifications. They then explore
efforts that have been made to increase
eyewitness accuracy and to help factfind-
ers assess the strengths and weaknesses of
eyewitness testimony in trials. Their essay
not only reports ways in which the social
sciences have been used to identify weak-
nesses in eyewitness testimony and ways
to ameliorate them, but also documents
ways in which this knowledge has led to
procedural reforms designed to increase
the accuracy of eyewitness testimony and
the ability of jurors to evaluate it.

A key distinction made by the authors
is the difference between system variables
and estimator (or witness) variables. The
former has to do with the way eyewitness
identifications are elicited : how lineups are
constructed, for example. Problems of this
sort are relatively tractable, and in many
states, scientific findings have led to prom-
ising procedural change. Problems posed by
the latter — that is, by weaknesses inherent
in human observation and memory — pose
far more difficult challenges. The best we
may be able to do, Rakoff and Loftus sug-
gest, is to educate judges and jurors on fac-

tors that, if present, make eyewitness iden-
tifications problematic so that they can do
abetter job of weighing an identification’s
probative value.

ennifer Mnookin succeeds in presenting,
in remarkably brief compass, an informa-
tive account of the state of forensic science
today. After effectively acquainting read-
ers with the forensic identification scienc-
es, she highlights issues that are now domi-
nating discussions both within the forensic
science community and among the leading
critics of forensic science procedures, pro-
tocols, and modes of testifying. Mnookin
herself has been an important and respect-
ed participant in these discussions, espe-
cially as they relate to friction ridge (fin-
gerprint) identifications, and one can see
why. Her positions are not dogmatic, nor
are they entirely critical; rather they both
recognize deficiencies in forensic science
technologies and ways of testifying, and
acknowledge efforts being made, including
efforts by forensic science practitioners, to
improve the quality and characterizations
of the forensic science evidence they offer.
She supports her claim that one may
see the current state of the forensic iden-
tification sciences as a glass half empty or
half full by reference to a pair of contrast-
ingbite mark identification cases that arose
in the states of Connecticut and Pennsyl-
vania within months of each other. In the
Connecticut case — a review of a 1991 mur-
der conviction in which bite mark evidence
played amajorrole — the defense, the prose-
cution, and the scientist who presented the
original bite mark evidence agreed that the
bite mark identification was worthless, with
the expert even calling his earlier testimo-
ny “junk science.” Combined with corrobo-
rating DNA evidence, the judge vacated the
murder conviction and reopened the case.
In the Pennsylvania case, the trial judge re-
fused to even hold a full hearing to deter-
mine if the bite mark evidence offered by
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the prosecution was sufficiently reliable to
be admitted, citing precedent that allowed
it. The two cases may be distinguished, but
the weaknesses of bite mark evidence are
so well known that if it is regarded as suffi-
ciently reliable to be admitted, judicial bar-
riers against other frequently offered foren-
sic science evidence would seem unlikely,
no matter how frail the evidence’s scientific
underpinnings. Mnookin believes, howev-
er, that further reform is possible, and iden-
tifies collaboration between research scien-
tists and stakeholders in the legal system
as thebest hope for transformative change.

Because uncertainty attaches to all foren-
sic science claims, effectively communicat-
inglevels of certainty to factfinders is cru-
cial to accurate fact-finding. Joseph Kadane
and Jonathan Koehler present results from
an experiment that tests whether the words
that fingerprint examiners use to express
their conclusions affect the weight that lay-
persons give reports of possible matches.
They find that the two most scientifical-
ly defensible ways of reporting on finger-
print comparisons, neither of which claims
that two fingerprints indisputably match,
have the effect of moderating judgments,
when compared to other ways that exam-
iners might express opinions that two fin-
gerprints match. If an examiner is willing to
say that she thinks two fingerprints match,
respondents are not sensitive to differences
in thelanguage used to fortify that opinion.

This study is important early research,
an original study using a brief written tran-
script and nondeliberating mock jurors,
but it is a first step. Research in other ar-
eas where social science findings have af-
fected legal procedures, such as the eyewit-
ness reforms discussed in the Rakoff-Lof-
tus essay, began with similar small steps,
followed by more elaborate studies in the
laboratory and in the field. Kadane and
Koehler’s findings are intriguing enough
that they should stimulate research to con-
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firm what they have found, helping both
scientists and the legal system to hone in
on ways that protocols for communication
can improve practice.

Nancy Gertner and Joseph Sanders be-
gin their essay by suggesting that two prin-
cipal goals of judicial trials, accuracy and
fairness, are not consistent. Accuracy ref-
erences an objective standard, while fair-
ness lies in the eyes of the beholder. Gert-
ner and Sanders cite research suggesting
that, consistent with the American model
of adversary litigation, people see decisions
that affect them as fairer when they have
had an opportunity to provide information
to the decision maker and to have their sto-
ries heard. Accuracy, on the other hand, is
thought by some aslikely to increase when
an expert judge closely controls proceed-
ings and witnesses are not identified with
parties. When scientific matters are at is-
sue, not only does party control lead to the
biased selection of experts who may notbe
representative of the best available expert
opinion, but serving as a party witness can
color expert evaluations and the way ex-
pertsreport their findings, even when they
think they are being objective.

Having laid out the potential tension be-
tween accuracy and fairness and the re-
search pointing to it, Gertner and Sand-
ers explore suggested reforms aimed at
enabling more accurate evaluations of sci-
entific evidence within the general confines
of the American adversary system. These
include readjusting the order of testimony
so that opposing experts testify in tempo-
ral proximity to each other; adopting the
Australian procedure of “hot tubbing,” in
which experts appear together before the
factfinder to present and discuss their dif-
fering views; and making changes in jury
procedure likely to increase the ability of
jurors to understand expert testimony and
better judge where the weight of the scien-
tific evidence lies. The authors explore not
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Introduction just the potential benefits from such chang-

esbutalso potential downsides and difficul-
ties of implementation. Implicit in the Gert-
ner-Sanders essay is a message more explic-
itly stated in other contributions: while we
can be confident that some reforms, main-
ly relating to jury management, are likely to
improve the evaluation of expert testimo-
ny, we need more research that targets oth-
erreforms, particularly those relating to ex-
pertselection, information sharing, and the
presentation of expert testimony.

Daniel Rubinfeld and Joe Cecil discuss
the core challenge that scientific evidence
often poses for judges and juries: namely,
difficulties in understanding which side
to believe when the parties’ experts pre-
sent conflicting scientific testimony and
the triers, unschooled in the science, have
in their prior knowledge little basis for
preferring one side’s analysis to the oth-
er’s. The authors review three methods
the law has developed to help courts bet-
ter evaluate science: court appointed ex-
perts, court appointed advisors, and spe-
cial masters. Court appointed experts, like
the parties’ experts, evaluate the relevant
evidence and may testify in court, subject
to cross-examination. Their apparent neu-
trality is thought to make their views par-
ticularly influential if they testify, which in
turn means that their findings may stimu-
late settlements rather than be a precursor
to testimony. Court appointed experts may
also contribute without rendering opinions
by, for example, getting the parties to agree
onacommon data set or on the methods to
be used in their analyses. Court appointed
science advisors serve a function much like
ajudge’s law clerks, except they assist the
judge in evaluating the scientific evidence
in the case while the ordinary law clerk as-
sists by assembling relevant legal materials
and aiding in opinion writing. Special mas-
ters fill ajudge-like role. They can hear evi-
dence, sort through material, help with dis-

covery, and issue recommended findings
for ajudge to consider. Where a case turns
on scientific evidence, they can be chosen
for their expertise in the relevant science.
None of these procedures is in common
use, and although they are attractive op-
tions, they also have, as Rubinfeld and Ce-
cil point out, potential shortcomings. These
include the extra costs they impose on par-
ties and the possibility that they may have
undue influence on final results, particular-
ly if the science is not settled. Experts may
be unbiased in their relationship to the par-
ties, but they may favor or deplore particu-
lar scientific methods or schools of thought.

\/alerie Hans and Michael Saks begin their
essay by noting the fundamental paradox
that motivates several of the essays: “those
with the power and duty to evaluate ex-
pert testimony possess less knowledge of
the specialized subject matter at issue than
that possessed by the experts whose testi-
mony they are evaluating.” Moreover, “Ex-
pert evidence must be prescreened for non-
expert jurors by nonexpert judges.” If this
is not trouble enough for the legal system,
Hans and Saks point to general shortcom-
ings of human reasoning, including the de-
gree to which rationality may be subvert-
ed by biases relating to how information
is acquired and the use of heuristics. Yet
the Hans and Saks essay is more optimis-
tic than pessimistic about the capacity of
judges and juries to deal with expert sci-
entific evidence. They point to the impor-
tance of factfinder neutrality in evaluating
conflicting expert claims and to the ways in
which the organization of trials and collec-
tive decision-making work to foster care-
ful processing of information.

Perhaps most striking in the Hans and
Saks essay is the number of studies they
can reference that provide an empirical
basis for procedures and reforms that are
likely to enhance the capacity of jurors and
judges to understand and rationally eval-
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uate the claims experts make. Also strik-
ing is how few of the studies have been
replicated to create a robust body of re-
search, allowing an observer to say with
confidence, “this will work” rather than
“this appears promising.” Their conclu-
sion, thus, is hard to dispute: “We must
collect data and run experiments; that is,
we should take a scientific approach to de-
ciding on those reforms that will best en-
able judges and juries to cope with mod-
ern scientific evidence.”

In their closing essay, David Baltimore,
Judge David S. Tatel, and Anne-Marie
Mazza highlight the challenges posed by
the distinct cultures of science and the law
and discuss one of the most important re-
cent developments in efforts to bridge
gaps between these cultures: the creation
of new, broadly representative institutions
that bring members of both cultures to-
gether towork cooperatively on issues that
are raised at their intersection. Baltimore
and Judge Tatel currently cochair one of
the most important manifestations of this
effort: the Committee on Science, Tech-
nology, and Law (CSTL), a new standing
committee that serves under the auspic-
es of the National Academies of Sciences,
Engineering, and Medicine. In their essay,
Baltimore, Tatel, and Mazza describe the
concerns that inspired the creation of the
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CSTL and the legal backdrop that helped
stoke these concerns. They then highlight
some of the CSTL’s accomplishments, in-
cluding its influence on rule-making and
public policy and the establishment, un-
der its auspices, of a committee that took
a hard look at the scientific foundations
of the different forensic sciences, an effort
yielding a critical report that sparked an
ongoing national conversation about the
forensic sciences, atfecting both the legal
and scientific communities. Other efforts
have been similarly well received. Together
with ongoing research, bringing experts of
this sort together has an important role to
play in improving the quality of the science
offered to courts and the ability of courts
to intelligently evaluate that science.

As editors of this volume, we are delight-
ed by the range of new and thoughtful in-
sights about the relationship between sci-
ence and the legal system represented by
the essays in this collection. The authors do
not provide solutions to all of the challeng-
es presented by the interface between sci-
ence and the legal system. The gaps, push-
backs, and procedural obstacles will con-
tinue to require attention, borrowing from
Mnookin’s characterization, to fill the sci-
ence-law glass. They do, however, provide
reasons for optimism about future collab-
oration between science and law.
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Science, Common Sense

& Judicial Power in U.S. Courts

Sheila Jasanoff

Abstract: Courts routinely resolve factual disputes as an adjunct to settling legal controversies, and such
fact-finding frequently involves scientific and technical evidence. It is important to ask what intellectual
resources judges bring to this task. Instead of assessing how much science judges know or understand, this
essay focuses on the judge’s role in articulating and reinforcing prevailing cultural attitudes toward science.
Background judicial assumptions matter at three significant junctures. First, judges maintain the lay-expert
boundary by deciding whether an issue demands expert testimony at all. Second, judges act as epistemo-
logical gatekeepers, by determining which expert claims and ways of reasoning are entitled to deference
andwhich are not. Third, judges decide how to classify and categorize things of uncertain ontological sta-
tus as a prelude to applying legal rules. Each kind of decision offers a window into judicial common sense,
a relatively neglected topic in studies of law and science.

SHEILA JASANOFF is the Pforz-
heimer Professor of Science and
Technology Studies at Harvard
University. She is the author of The
Ethics of Invention (2016), Science and
Public Reason (2012), and Designs on
Nature: Science and Democracy in Eu-
rope and the United States (2005).

The courtroom is a space of reenactment. Something
happened in the world to awaken society’s demand for
moral reckoning: someone must be blamed, someone
punished, someone rewarded for exceptional enter-
prise, someone, if possible, made whole. Whether the
eventwas a deadly assault or the misappropriation of
private funds through an elaborate Ponzi scheme or
a scientific discovery giving rise to intellectual prop-
erty claims, thelegal process offers an opportunity to
replay the sequence of events before an authority ca-
pable of making binding judgments that satisfy our
collective sense of order, compassion, or moral indig-
nation. Such weighty decisions demand a full-blown
commitment to factual truth, for without a baseline
of agreed upon facts, no judgment could satisty the
world’s demands for justice.

Courts can be seen in this sense as sites of trans-
lation. What happened back there and then must
be replayed as accurately as possible here and now
before an empowered moral adjudicator, a judge,
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usually supported in U.S. lower courts by
afact-findingjury. Like a pointillist paint-
ing decomposed into its individual dots
and pixels of paint, each moment, each
unit of action from the bygone event
must be brought into the adjudicatory set-
ting, physically or verbally, in a form suf-
ficiently reliable to render moral evalua-
tion both possible and plausible. Each ele-
ment, then, must be transported before
the eyes of the adjudicator in trustworthy
form, a form recognizably related to the re-
ality of the circumstances in question. No
wonder, then, that a murder trial can con-
sume months of preparatory time, a cor-
porate financial scandal can take years to
unravel, and a regulatory or patent contro-
versy can take seven years or more to jour-
ney to the Supreme Court. No wonder, too,
that the rules of translation by which the
external drama is brought in and reenact-
ed in contexts of adjudication have attract-
ed so much attention from legal analysts.

Scientific evidence presents special prob-
lems of translation. First, science itself is
already a form of translation: it is a means
of making the facts of nature knowable in
human terms, through instrumental mea-
surements, visual or quantitative represen-
tations, and specialist discourses that en-
able followers to build on findings that have
gonebefore. Second, when serving the pur-
poses of the law, science and its associated
technologies offer an especially powerful
means for bridging time and space, as war-
ranted truth-telling mechanisms that can,
when properly used and interpreted, bypass
distortions produced by human memory
or motives. Yet science cannot speak for it-
self to a legal factfinder. Science’s gaze on
matters in dispute is always at a remove,
transmitted through intermediaries, both
human and nonhuman, that stand in for
what actually is. When scientific evidence
is introduced in court, there is thus a dou-
ble challenge: the presentation must close
the gap between the original action and its

courtroom replication (for example, by es-
tablishing a chain of custody for physical
samples) and it must persuade the court
thatscience’s findings relate truthfully and
reliably to the events, actions, intentions,
and consequences that are the subject mat-
ter of adjudication.

The primary social innovation through
which the law has sought to accommo-
date science is the figure of the expert wit-
ness. Rule 702 of the Federal Rules of Evi-
dence provides that a person qualified by
“knowledge, skill, experience, training, or
education” can offer specialized testimony
to facilitate a court’s determination of sci-
entific or technical facts. The expert testi-
fies to the authenticity and meaning of the
traces left by the questioned actions, there-
by bridging the gap between the unrecord-
ed past and its present reenactment. This
performance entails a second-order prob-
lem that has preoccupied the law for more
than two hundred years." How can the le-
gal factfinder be sure that the expert is of-
fering dependable testimony and not un-
substantiated personal opinion or, worse,
false, fraudulent, or misleading views
clothed in the authority of expertise ?

In this essay, [ focus not on the reliability
of expertise, but on the judge’s role in artic-
ulating and reinforcing prevailing cultural
attitudes toward science. This topic has re-
ceived relatively little attention from legal
practitioners and scholarly commentators.
Yet judicial thinking is of paramount im-
portance in three ways. First, judges con-
sider and ratify how scientific and legal au-
thority should work vis-a-vis each other,
forinstance by determining whether an is-
sue does or does not demand expert testi-
mony. Second, judges play the part of epis-
temological gatekeepers. The judge’s eye
determines which expert claims are en-
titled to consideration in the courtroom,
or not, thereby privileging certain ways
of knowing above others. Third, and per-
haps least visibly, judges exercise ontolog-
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ical power by deciding how to classify and
categorize things for purposes of legal de-
cision-making.

In making all three sets of moves, courts
operate to some extent as amplifiers of
common sense, importing widely held
cultural ideas about how things work into
their assessments of both the necessity for
and the reliability of scientific and tech-
nical expertise. Though tacit and infor-
mal, such judgments are neither wholly
subjective nor arbitrary. They are rooted
in engrained collective beliefs, acommon
sense that has power precisely because it
operates below the level of conscious argu-
ment, in a register of cultural familiarity,
and hence is not open to questioning, in-
deed is accepted as integral to law.

In an influential essay, the anthropolo-
gist Clifford Geertz urged his fellow cul-
tural analysts to view common sense as
an ordered system of thought, on a par
with more formal systems such as “phys-
ics, or Islam, or law, or music, or social-
ism.”* Common sense, in Geertz’s telling,
fills in the gaps of experience, when con-
ventional explanations and classifications
fail, and it does so in ways that are cultur-
ally intelligible, widely shared, and hence
unquestioned by members of a given soci-
ety. Boundary-crossing anomalies, Geertz
suggested, are treated differently in differ-
ent cultures. Intersexuality, to take one ex-
ample, is known in all human societies, but
itis variously classified as horror, wonder,
or simple biological error because differ-
ent shared assumptions about the nature
of sexuality condition responses to the ap-
parent anomaly of not being either sim-
ply male or simply female. Geertz conclud-
ed that, “Common sense is not what the
mind cleared of cant spontaneously appre-
hends; it is what the mind filled with pre-
suppositions....concludes.”3 Through an
analysis of significant Supreme Court de-
cisions, this essay probes the presupposi-
tions about science and technology, and
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their uses as evidence, that fill the minds Sheila

of the federal judiciary.

What qualifies an expert’s testimony
as good enough to count as pertinent evi-
dence? The U.S. Supreme Court wrestled
with this question in three landmark evi-
dence decisions of the 1990s, beginning in
1993 with Daubertv. Merrell Dow Pharmaceu-
ticals, Inc.# In that first and still most signit-
icant decision, the Court held that the ear-
lier rule for the admissibility of scientific
evidence in federal proceedings, derived
from a 1923 appellate decision in a murder
trial, Frye v. United States, had been super-
seded by the Federal Rules of Evidence.>
The Frye standard turned on whether a
novel scientific procedure enjoyed gen-
eral acceptance in the relevant scientif-
ic community. The Federal Rules of Evi-
dence, as interpreted in Daubert, did not
endorse this one factor test.® More point-
edly, the Court reminded judges that they
were responsible for acting as gatekeep-
ers with respect to proffered expert testi-
mony and offered guidance on what that
meant. Judges should think like scientists
in assessing the relevance and reliability of
scientific evidence, using the same criteria
that scientists would apply. While caution-
ing against treating them as a “checklist,”
the Court named four criteria that instant-
ly became, to some degree, canonical: is
the claim falsifiable and has it been tested ;
was it peer reviewed; has an error rate been
determined; and has the underlying sci-
ence won general acceptance ?

Following Daubert, the judge’s under-
standing of what science is, how it works,
and what constitutes legitimate expert
representations of scientific knowledge
became a decisive influence on determina-
tions of admissibility. What, though, did
this shift mean in terms of “law’s knowl-
edge” ?7 Did science’s ways of knowing in-
deed displace traditional modes of judicial
reasoning, or was some more complex al-
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chemy at work in the translation exercise
that Daubert so radically reconfigured ? Did
particular traits of judicial epistemology,
particular styles of reasoning, or ways of
assessing the facts of the world gain pow-
er and influence in the post-Daubert adju-
dicatory environment ? Kumbho Tirev. Car-
michael, the last of the Daubert trilogy, of-
fers particular illumination.?

On July 6, 1993, Patrick Carmichael, one
of the plaintiffs in Kumho, was driving a
minivan when the right rear tire blew out,
killing one passenger and severely injuring
several others. The plaintiffs claimed that
the blowout was due to a defect in the de-
sign or manufacture of the failed steel-belt-
ed radial tire. Their case rested to a signif-
icant degree on the testimony of Dennis
Carlson Jr.,amechanical engineer and pro-
fessed expert in tire failure analysis, who of-
fered his informed opinion that the blow-
out was not caused by ordinary wear or mis-
use, but rather by a design defect.

Through visual and tactile inspection,
Carlson concluded that a manufacturing
defect had caused the tread to separate
from the body, or “carcass,” of the tire, de-
spite evidence that the tire was seriously
worn and had been inadequately repaired
for punctures on two occasions.? The dis-
trict court mechanically applied the four
Daubert criteria to Carlson’s evidence
and found it inadmissible. The Eleventh
Circuit Court of Appeals reversed on the
ground that the Daubert standard applied
only to scientific, not technical, evidence,
and the Supreme Court, under Chief Jus-
tice Rehnquist, agreed to review that deci-
sion. The questions before the Court were
whether Daubert’s gatekeeping criteria ap-
plied only to scientific evidence or also to
technical and other nonscientific expert
evidence; and, if so, whether the four
Daubert criteria could be used to assess re-
liability in this case. The Court ruled posi-
tively on both counts, reversing the Elev-
enth Circuit ruling.

In the original trial and first appeal, Den-
nis Carlson’slegitimacy as an experthad not
been in question. But it was not obvious to
the courts what kind of expert he was and,
consequently, whether his kind of knowl-
edge could be held to the Daubert standard
for scientific expertise. Judge Stanley Birch,
writing for the Eleventh Circuit, ruled that
this determination was crucial. “In short,”
Birch concluded, “a scientific expert is an
expert who relies on the application of sci-
entific principles, rather than on skill- or
experience-based observation, for the basis
of his opinion.”° Citing a Sixth Circuit de-
cision to support this distinction, Birch re-
visited that court’s analogy, in which a hy-
pothetical jury needs an explanation of a
bumblebee’s ability to fly." You might bring
in an aeronautical engineer, the Sixth Cir-
cuit mused, to explain general principles of
flight that could be applied to the bee. Even
if such an expert had never seen a bumble-
bee, the testimony could still be admitted as
relevant evidence. On the other hand, the
testimony of a beekeeper with no scientif-
ic training could also plausibly tell the jury,
on thebasis of firsthand observations, that
bumblebees always take off into the wind.
“In other words,” the Sixth Circuit con-
cluded, “the beekeeper does not know any
more about flight principles than the jurors,
but he has seen alot more bumblebees than
they have.”"* Here, the beekeeper’s experi-
enceisseen as differentin degree, but notin
kind, from that of a juror, and is entitled to
be heard for that very reason: the beekeeper
knows relevant facts better than any juror.
Thisisnotso for the aeronautical engineer,
who knows nothing about bees in particu-
lar and hence must draw on certified theo-
retical knowledge for authority.

Carlson, by this reckoning, presented a
conundrum. With formal degrees in me-
chanical engineering and ten years of expe-
rience in tire testing at Michelin, Carlson
offered testimony that was hard to clas-
sify in terms of the beekeeping analogy.
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Judge Birch wondered, “is the testimony
atissue in this case more like that of a bee-
keeper applying his experience with bees
or that of an aeronautical engineer apply-
ing his more generalized knowledge of
the scientific principles of flight?”'3 De-
spite Carlson’s engineering qualifications,
Birch concluded that he was, in terms of
the issue at hand, a beekeeper of tire fail-
ures: “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’ indi-
cated as to the cause of the tire’s failure.”'4
Ergo, Birch reasoned, Carlson’s testimo-
ny fell outside of Daubert’s scope —in the
realm of experience rather than science -
and the district court therefore erred in ap-
plying the Daubert criteria and ruling his
evidence inadmissible.

The Eleventh Circuit’s attempt to draw a
brightline between science and nonscience
flies in the face of much historical work in
science and technology studies showing
that, in the conduct of science, there is no
essential distinction between theory and
practice, or “head” and “hand” in the ter-
minology of historian Steven Shapin and
sociologist Barry Barnes.” Such demarca-
tions are culturally produced and pedagogi-
cally transmitted rather than intrinsic to the
scientific enterprise. The Supreme Court
did not cite such insights, but came to sim-
ilar conclusions from different assumptions
about how to articulate a sensible demarca-
tion between science and nonscience.

During oral argument, Chief Justice Wil-
liam H. Rehnquist signaled his discom-
fort with any categorical distinction be-
tween science and expertise. “All right,” he
summed up with more conviction than ele-
gance, “and then you'd also agree that there
isn’t a rigid categorization as between sci-
ence or not where you could say the Daubert
test is or is not useful. The answer is both

147 (4) Fall 2018

within and outside something that the Sheila
Harvard University would call science or Jasanoff

something. I mean, sometimes within that,
sometimes outside of it ... Daubert’s help-
ful, sometimes it’s not helpful. 16

Crucially, Rehnquist indicated that it is
the judge who decides on a case-by-case
basis when Daubert is “helpful” and when
it is not —not “the Harvard University”
nor the academic scientific establishment.
This point was brought home by Judge Jed
S.Rakoff during the discussionsleading to
this issue of Deedalus. He noted that judg-
es routinely make distinctions among
Daubert’s four criteria based on their pre-
conceived understandings of what is or is
not germane to doing good science:

I think this error rate one is often not con-
sidered arequirement. There are many kinds
of science that — they don’t have a known
error rate, and I think many judges will ac-
cept that that’s not dispositive. ... But with
respect to whether it’s been tested or not,
most judges seem to believe that, “God, if
itisn’t —hasn’t been tested, how could it be
called science?” So, yeah, that one is taken
as asine qua non. Has it been peer reviewed
and the subject of publication? Well, if it
hasn’t been that, then it’s just someone’s...
idea - that we have no idea whetherit’s ever
been put to the test, and the test there is very
similar to the legal tests of cross examination. So
it comes naturally to judges to say, “If it hasn’t
been peer reviewed and publicized, that’s...
pretty damning.” The error rate, different — I
don’t think more judges regard that as asine
qua non, and then the fourth is, of course, the
old-fashioned Frye test, whether it’s generally
accepted, and the question, always, there is
what’s the relevant group.”

The passage as a whole illustrates the
commonsensical mindset with which
judges decide how to apply Daubert, a pro-
cess that foregrounds longstanding judi-
cial intuitions about what makes any claim
stronger or weaker than another. Particu-
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larly noteworthy in this text is the equat-
ing of peer review with cross-examination,
amethod of adversarial questioning deep-
ly familiar to judges and one long seen as
capable of separating the wheat of truth
from the chaff of false pretenses.

Later in the Kumho oral argument, Rehn-
quist clarified his position regarding ex-
pert evidence: namely, that inductive ar-
guments are insufficient unless they are,
in effect, theory-laden.

[I]n my mind, anyway, I think the hardest
question for you would be, you'd say, well,
look, there is a theory going on here that in
the absence of these four specific factors, not
any kind of abuse but four kinds, beading,
flange, whitewall discoloration, and some
other thing, that your expert seems to say,
in the absence of those four things, it must
have been defect.

And immediately a common sense person thinks,
what ? You mean nails couldn’t be an abuse ?
You mean, it’s bald couldn’t be an abuse ?

And the expert says — if the expert then says,
well, Thave alot of experience at this, you say,
wait a minute. You couldn’t have seen hun-
dreds or thousands of tires that have had two
nails — you know, two nails driven into them,
and they’re bald, and they’ve gone 100,000
...that’s impossible.

You're going on some theory, and if you’re
going on some theory, you tell me who else
believes that theory.'®

Implicit in Justice Rehnquist’s thinking,
as in Judge Birch’s, is the idea of the pu-
tative “common sense person” as an ex-
pert on things-in-the-world, and a person
whom the judge is entitled to represent
when elucidating such everyday under-
standings. In his spontaneous dramatiza-
tion of expertise encountering lay skepti-
cism, the Chief Justice in effect tests the
limits of the expert’s reasoning, as well
as the improbable certainty of his expe-
rience-based claims, by constructing al-

ternative, common-sense scenarios that
display the gaps between Carlson’s ob-
servations and the conclusion drawn
from them. To support a claim on the ba-
sis of experiential knowledge, Rehnquist’s
imagined interlocutor insists, the expert
must be “going on some theory,” because
only such a theory could rule out all oth-
er intervening causal stories (such as the
nails or the baldness); and then the expert
had better be able to marshal the resourc-
es of alike-minded community (“you tell
me who else believes that theory”). If such
supportis not forthcoming, Rehnquist im-
plies, then that expert’s gaze is no more re-
liable than anyone else’s.

Behind Rehnquist’s questioning is clas-
sic Humean skepticism, an assumption
that a finite number of observations of
other tires could not possibly provide a
firm basis for conclusions regarding the
one that failed. The only legitimate foun-
dation for so particular a claim must be a
general theory, and here Rehnquist reverts
back to the familiar comfort of the Frye
rule. If there is an applicable theory, then
others should also believe in it; in other
words, it should be generally accepted.

In deciding Kumho, the Court unani-
mously agreed that no a priori boundary
between science and engineering or oth-
er forms of expertise was practically work-
able: “Finally, it would prove difficult, if
not impossible, for judges to administer
evidentiary rules under which a gatekeep-
ing obligation depended upon a distinc-
tion between ‘scientific’ knowledge and
‘technical’ or ‘other specialized’ knowl-
edge. Thereisno clearline that divides the
one from the others.”* Illustrating a ju-
dicial predilection for citing legal author-
ity even for matters of epistemic princi-
ple, the Court turned to the great common
law jurist Learned Hand for the proposi-
tion that experts may come to their con-
clusions through the use of “general truths
derived from...specialized experience.”*°
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But it was in part three of the opinion,
authored by Justice Stephen Breyer, that
the majority most clearly articulated its
epistemological sensibilities. Ostensibly
instructing the trial court on how it could
reasonably have applied the Daubert crite-
ria to Carlson’s testimony, Justice Breyer
never mentioned the four tests. He in-
stead conducted, in effect, his own virtu-
alinspection of the contested tire; signifi-
cantly, the opinion even included a picture
from a manual on how to buy and care for
tires. The conclusions reached by the tire
expert’s eye fell short in the light of the
judge’s (presumably more rigorous) re-
examination of the evidence:

The [trial] court could reasonably have won-
dered about the reliability of a method of vi-
sual and tactile inspection sufficiently pre-
cise to ascertain with some certainty the
abuse-related significance of minute shoul-
der/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.?!

We see here the law’s age-old reliance
on direct eye-witnessing as the means
through which events are most reliably re-
constructed in the courtroom —but with a
twist.?* Carlson’s spurious precision failed
to meet the common-sense standard of
“intellectual rigor” that Justice Breyer and
his coauthors deemed necessary to rule out
alternative causes.

The Daubert trilogy tilted epistemic au-
thority subtly but surely in favor of how
judges see and know the world, includ-
ing how they imagine science itself, when
they are prepared to substitute their own
authority for that of an expert witness, and
how they classify the products of science
and technology. These judgments are per-
vasive, cutting across many domains of law
that are not normally seen as ripe for epis-
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temic analysis; for example, environmen-  Sheila
tal law, intellectual property law, and con- Jasanoff

stitutional law. Yet in high-profile cases in
all these areas, the ultimate legal judgment
has turned on how the courts, including
especially the Supreme Court, analyze the
things that science and technology intro-
duce into the world. Once again, these are
decisions in which judicial common sense
governs, though the foundations of such
intuitions are seldom questioned or laid
bare for critical inquiry. Examples from re-
cent case law illustrate these points.

Environmental law. Few areas of modern
law rely as much on the scientific assess-
ment of causes as environmental regula-
tion and the repeated challenges against
it. Causes and consequences are difficult
to establish with any certainty. It is clear
from the long record of environmental lit-
igation that repose on technical issues ulti-
mately results less from agreements about
whatis true than from parties’ acceptance
that scientific assessment procedures were
properly followed, including those for so-
liciting expert advice and subjecting it to
the scrutiny required by applicable statu-
tory mandates.

Environmental law runs into special dif-
ficulties when regulatory action is direct-
ed toward previously unrecognized haz-
ards. In these cases, the regulator often con-
fronts an entity or agent that was either not
known at all (such as small particulate mat-
ter deemed since the late 1990s to be sub-
stantially responsible for urban respirato-
ry disease), or is shown to have unsuspect-
ed properties that make it nolonger suitable
for its original purposes (for example, lead
asantiknock agent, DDT asinsecticide, tha-
lidomide as anti-morning sickness drug,
or atrazine as weed killer). In such cases,
questions about the science become inter-
laced with politics. Huge stakes may hang
on whether a product crosses the line from
safe to dangerous or, indeed, is recognized
at all as a potential regulatory target.
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Thelong-running U.S. debate on climate
change illustrates how environmental
science is vulnerable to concerted attack
when new, scientifically certified objects
and phenomena threaten settled lifestyles.
The first two decades of the twenty-first
century saw repeated reversals in federal
policy based on the political alliances of
the administration in power, particularly
along the dividing line between fossil fuels
and renewable energy. For the most part,
these conflicts played out at the level of sci-
ence and regulatory policy at the Environ-
mental Protection Agency (EPA), but they
spilled into courts in one landmark case,
Massachusetisv. EPA, which also serves as a
kind of instruction manual on how judg-
es negotiate the competing claims of sci-
ence and law in rendering the facts of na-
ture tractable for moral adjudication.?

In this case, the majority deferred to
science, as the EPA also had, in accepting
“the existence of a causal connection be-
tween man-made greenhouse gas emis-
sions and global warming.” But unlike the
EPA, the Court also concluded that the lan-
guage of the Clean Air Act was expansive
enough to admit new entities like green-
house gases into the definition of “air pol-
lution”: “While the Congresses that draft-
ed §202(a)(1) might not have appreciated
the possibility that burning fossil fuels
could lead to global warming, they did
understand that without regulatory flex-
ibility, changing circumstances and sci-
entific developments would soon render
the Clean Air Act obsolete. The broad lan-
guage of §202(a)(1) reflects an intention-
al effort to confer the flexibility necessary
to forestall such obsolescence.”>4 Resolv-
ing the definitional question also resolved
the issue of the EPA’s authority to act: “Be-
cause greenhouse gases fit well within the
Clean Air Act’s capacious definition of ‘air
pollutant,” we hold that EPA has the stat-
utory authority to regulate the emission
of such gases from new motor vehicles.”

Justice Antonin Scalia, in a sharply word-
ed dissent, disagreed with the majority’s
construction of the act and urged a more
prosaic reading of the term “air pollutant.”
He found less certainty in the science than
his colleagues did, but just as importantly,
he concluded that the EPA had rightfully in-
terpreted the words of the Clean Air Act as
not requiring the regulation of greenhouse
gases. Scalia’s turn to common sense took
the form of insisting that the language of
the law be given its plain meaning:

We need look no further than the dictio-
nary for confirmation that this interpreta-
tion of “air pollution” is eminently reason-
able. The definition of “pollute,” of course,
is “[t]o make or render impure or unclean.”
Webster’s New International Dictionary
1910 (2d ed. 1949). And the first three defini-
tions of “air” are as follows: (1) “[t]he invis-
ible, odorless, and tasteless mixture of gases
which surrounds the earth”; (2) “[t]he body
of the earth’s atmosphere; esp., the part of
it near the earth, as distinguished from the
upper rarefied part”; (3) “[a] portion of air
or of the air considered with respect to phys-
ical characteristics or as affecting the sens-
es.”Id., at 54. EPA’s conception of “air pollu-
tion” - focusing on impurities in the “ambi-
ent air” “at ground level or near the surface
of the earth” —is perfectly consistent with
the natural meaning of that term.*s

Faced with the ontological problem of
slotting a new physical entity — “green-
house gases” - into a preexisting statuto-
ry framework, the justices divided in their
conclusions, but each position rested on
the author’s own tacit sense of how the
law-science relationship should properly
work. For the majority, it made sense that
science declares the state of how things
are, and itis only natural to interpret broad
legal language to accommodate changesin
our understanding of the world. For Jus-
tice Scalia, a strong advocate for the sov-
ereignty of the legal text, it was just as nat-
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ural (or commonsensical) to insist that
words, first of all, be given their ordinary
meaning.2® If those “natural” meanings
reasonably supported the agency’s deci-
sion not to recognize a new regulatory ob-
ject, then no amount of scientific urgen-
cy could undermine that judgment. The
remedy, if any, would have to come from
the legislature that wrote the law, the only
body entitled to change the words to per-
mit a new reading.

Intellectual property law. Ontological judg-
ments are the basic stuff of intellectu-
al property decisions, since at the core of
most awards or denials of such rights are
determinations whether something new
(or, in the case of copyright, original) has
been created and, if so, whether it is the
kind of thing for which the award of such
rights was meant. In the case of patents,
both judgments reveal tacit judicial un-
derstandings of what inventiveness means
and where the boundary lies between na-
ture and human artifice, along with beliefs
about the right relationship between sci-
entific and legal innovation.

Thus, in Diamond v. Chakrabarty, the
landmark 1980 decision in which a divid-
ed Supreme Court held that human-made
living organisms are no different from
nonliving ones for purposes of patenting,
Chief Justice Warren Burger’s opinion cast
the law’s role as essentially passive.?” Like
the majority opinion in Massachusetts v.
EPA almost thirty years later, Chakrabarty
construed the governing law as expansive
enough to accommodate changes in sci-
ence. Congress, the Court famously held,
“plainly contemplated that the patentlaws
would be given wide scope,” so that pat-
ents could be granted for “anything un-
der the sun that is made by man.” At the
same time, the Court positioned itself as
powerless to change the course of scien-
tific or technological progress: “legisla-
tive or judicial fiat as to patentability will
not deter the scientific mind from prob-
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ing into the unknown any more than Ca- Sheila

nute could command the tides.”?8 This Jasanoff

was a remarkable bit of rhetorical jiujitsu
in adecision widely regarded as having en-
abled the modern biotechnology industry
to come into being, and it was justified in
part by invoking a trope of demonstra-
tion through ordinary empirical witness-
ing: theking at the shore powerless to hold
back the sea from advancing.

The importance to courts of the no-
tion of plain, unobstructed seeing shines
through in another patent decision over-
turning years of settled legal practice: the
Supreme Court’s 2013 decision in the Myr-
iad Genetics case, ruling that human genes
are not patentable.>® Here, in a case chal-
lenging patents that Myriad held on human
breast cancer genes, the Justice Department
and the American Civil Liberties Union
(ACLU) presented the Court with meta-
phors that would make plain why only one
conclusion was reasonable. The genes that
Myriad had isolated, petitioners claimed,
could be seen by anyone who cared tolook;
it took no special inventiveness to discern
them. To make this argument stick, the Jus-
tice Department invented a hypothetical in-
strument — the “magic microscope” — argu-
ing: “[I]f an imaginary microscope could
focus in on the claimed DNA molecule as it
exists in the human body, the claim covers
ineligible subject matter.”3° Chris Hansen,
lead lawyer for the ACLU, opted in oral argu-
ment for a still more elemental metaphor:
gold, with its connotations of extraction
and mining. Finding a method of extract-
ing gold, Hansen said, might entitle one to
a patent, as would finding a new use, such
as “a new way of using gold to make ear-
rings.”3! But the gold itself would not be
patentable and neither are genes extracted
from the human body.

Unlike the reference to King Canute in
Chakrabarty, which echoed an amicus brief
by the biotechnology company Genentech,
neither the magic microscope nor the gold
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analogy survived into the Court’s gene pat-
enting decision. The moves that ACLU at-
torney Hansen made to classify genes as
products of nature did, however, resonate.
With the same matter-of-factness conveyed
in the ACLU’s oral argument, the Court
ruled that “Myriad did not create anything.
To be sure, it found an important and use-
ful gene, but separating that gene from its
surrounding genetic material is not an act
of invention.”3* If nature was the initial in-
ventor, then no amount of brilliance, effort,
or innovation could render nature’s work
patentable. Put differently, the Court con-
cluded: “discovery, by itself, does not ren-
der the BRCA genes ‘new...composition|s]
of matter,” §101, that are patent eligible.”33
And the key to distinguishing between in-
vention and discovery remained the act of
seeing: anyone, after all, could see that the
“location and order of the nucleotides [in
an isolated gene] existed in nature before
Myriad found them.”34 By contrast, syn-
thetic complementary DNA (cDNA) could
be patented because it is made up of a nu-
cleotide sequence that does not visibly ex-
ist within the body.

Constitutional law. In an era in which hu-
man lives are ever more intimately en-
twined with the products of science and
technology, ontological judgments have
begun to figure with increasing frequency
in constitutional decision-making. Back in
1967, in what now feels almost like ancient
history, the Supreme Court decided 7 to 1
in Katz v. United States that a warrantless
wiretap violates the Fourth Amendment.3>
A physical intrusion was not deemed nec-
essary for constitutional purposes; it was
sufficient that the defendant had sought to
reserve the space as private. It was in this
respect, Justice John Harlan concurred, an
areawhere, asin a home but notin afield,
“aperson has a constitutionally protected
reasonable expectation of privacy.”3¢ The
telephone booth was transformed, in the
eye of the Court, into an enclosed space,

similar to aroom, whose walls should have
provided safeguards against the intrusive,
if metaphorical, “presence” of the wire-
tapping machine.

Developments in many areas of engineer-
ing and technology (such as nanotechnolo-
gy, gene editing, robotics, and artificial in-
telligence) are further blurring boundaries
between taken-for-granted classifications
that once provided clear baselines for con-
stitutional jurisprudence. At stake are ques-
tions about the division between nature and
artifice, life and death, and human and non-
human. Is a cell line sufficiently continu-
ous with the human body it came from to
deserve some degree of special treatment,
such as informed consent to being used in
research 737 What sorts of personal rights
extend to “data subjects,” for example, the
right to be forgotten 233 What would it mean
forrobots to be classified as “electronic per-
sons,” with explicit rights and obligations ?
Questions such as these are bound to prolif-
erate in coming decades, focusing renewed
attention on the intellectual resources with
which courts approach these novel tasks of
boundary drawing.

Such issues are already being addressed
by U.S. high courts. An instructive exam-
pleisthe Supreme Court’s 2014 decision in
Riley v. California, holding that the Fourth
Amendment protects against warrantless
searches of cell phones.32 While this de-
cision can be seen as a principled exten-
sion of earlier decisions such as Katz, Chief
Justice John Roberts’s reasoning displays
a more interesting dynamic. Roberts did
not rest his opinion so much on a theory of
the kinds of spaces in which people should
feel secure as on the kinds of subjects we
have become in the digital age: in effect,
cyborgs. Cell phones, he noted, stand in
for many different kinds of recording and
storage technologies that register informa-
tion about private lives: “They could just
as easily be called cameras, video players,
rolodexes, calendars, tape recorders, li-
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braries, diaries, albums, televisions, maps,
ornewspapers.” As such, they are de facto
extensions of human selves. Indeed, as the
Chief Justice mused, cell phones are “now
such a pervasive and insistent part of daily
life that the proverbial visitor from Mars
might conclude they were an important
feature of human anatomy.”4°

It is perhaps not surprising that a judge
trained in the common law’s style of empir-
ical reasoning imagined a Martian who, like
its human counterpart, would focus in the
firstinstance on the visible connections be-
tween the cell phone and the human anato-
my. Yet the decision turned on a more sub-
tle difference between the cell phone and
any other device a person might be carry-
ing. It was the capacity of the phone to pro-
vide entry into a person’s consciousness —
by revealing contacts, photographs, e-mail,
telephone data, Internet search records —
that was at stake in the ruling. The material
object, in other words, makes the normal-
ly locked and protected spaces of the hu-
man mind visible to prying eyes. To claim a
cell phoneis “materially indistinguishable”
from any other physical object was, Roberts
therefore concluded, “like saying a ride on
horseback is materially indistinguishable
from a flight to the moon.”

Looking across the broad terrain of legal
encounters with science and technology, it
is hard toignore the extent to which judges
inthe U.S. legal system have become trans-
mitters of cultural common sense, particu-
larly in their views on the right ways to in-
tegrate scientific knowledge and technical
expertise into the fabric of the law. Even
in those areas where the law explicitly de-
fers to science, as in Daubert’s injunction
to judges to think like scientists, we find
that deference is filtered through preexist-
ingjudicial ideas that shape choices at cru-
cial junctures: how the law should accom-
modate changes in science; who counts as
an authoritative expert; and how new ob-
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applying established legal rules.

Despite Daubert’s supposedly revolution-
ary impact on the admissibility of evidence,
acloselook at Kumho shows how quickly ju-
dicial common sense reasserted itself, con-
solidating even greater power over a wid-
er range of knowledge in the hands of the
judge. Deeply enmeshed within that ex-
pansion of power was an epistemic tilt to-
ward the credibility of the eyewitness above
the abstracted, probabilistic knowledge of
the witness who appeals to scientific theo-
ry. Under the guise of better science in the
courtroom and more rigorous assessment
of scientific evidence, the law thus reassert-
ed its ancient sources of authority: case-by-
casereasoning and the fundamental role of
direct eyewitnessing, nominally guided by
the Daubert criteria as a stronger armature
for older forms of judicial empiricism.

Common sense in its nature is unreflec-
tive. In Geertz’s terms, it steps in as “what
everybody knows” and is readily accept-
ed for that very reason. Judicial common
sense is no exception: yet there has been
little systematic inquiry into how judges
think about science and technology, let
alone into the consequences of buying into
particular theories of the scientific method
or technological change. Common sense
ensures a kind of stability in the workings
of society, and its role in legal reasoning
may, in that respect, serve a valuable func-
tion as an affirmation of important com-
munal norms and a safeguard against over-
ly rapid and arbitrary turns of the wheel.
Yet when federal judges serve society over
many decades, one may ask whether such
lack of self-awareness in the law is an un-
mitigated public good. More than having
judges think like scientists, both the judi-
ciary and society would benefit from deep-
erreflection on what it means — in societies
transformed by scientific and technological
change - to think like judges about science,
evidence, and invention.
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The Supreme Court & Science:
A Case in Point

Linda Greenhouse

Abstract: When it comes to science and technology, Supreme Court justices resemble lay people in robes,
oftenill-equipped to grasp fully the implications of the important cases they are asked to decide on scientific
subjects. The justices approach science not in the abstract, of course, but from within the doctrinal area
in which the particular dispute arises, whether intellectual property, criminal law, or the First Amend-
ment’s protection of free speech. The Supreme Court’s abortion jurisprudence offers a particularly inter-
esting and consequential example of the Court’s encounter with science : a prolonged encounter, since from
the beginning, the Court viewed women'’s claim to reproductive freedom through a medicalized lens. In
recent years, states wishing to curb access to abortion have claimed health justifications for placing novel
and onerous restrictions on abortion providers. In Whole Woman’s Health v. Hellerstedt, decided in
June 2016, the Court invalidated one such effort, a Texas law, on the ground that the claimed health ben-
efits were insufficient to justify the predictably massive shrinkage of the medical infrastructure necessary
for women to be able to exercise their constitutional right to terminate a pregnancy. Evidence-based law
met evidence-based medicine in a decision that demonstrated a new willingness by the Court to insist on
good science in the area of abortion, and perhaps beyond.

Science and the Supreme Court of the United States
are uneasy partners. Justice Antonin Scalia made that
quite clear in a one-paragraph opinion concurring
in the Court’s unanimous 2013 decision on the pat-
entability of sequences in the human genome: in
this case, genetic mutations that increase the risk
of breast and ovarian cancer. “I join the judgment
of the Court, and all of its opinion” except for those
sections describing “fine details of molecular biol-
ogy,” Justice Scalia wrote in Association for Molecular
Pathologyv. Myriad Genetics. He explained: “Iam un-
able to affirm those details on my own knowledge
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or even my own belief.”

This was surely an odd expression of insecurity
from the ordinarily self-confident justice. What sort
of “belief” in molecular biology was he lacking ? (Or,
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by the same token, on what beliefs regard-
ing other subjects on the Supreme Court’s
docket was he content to rely without ques-
tion?)

Justice Scalia was no longer alive when,
duringits 2016 term, the Court considered
the question of how courts should measure
intellectual disability, for purposes of de-
ciding whether a capital defendant should
be deemed so disabled as to be constitu-
tionally ineligible to be put to death. The
Texas Court of Criminal Appeals had re-
jected the definitional approach to intellec-
tual disability currently used in the medi-
cal community. Upholding the death sen-
tence for a man with IQ scores in the 70s
and adaptive-functioning test scores more
than two standard deviations below the
mean, the state court instead employed a
guideline from a 1992 opinion of its own.
As Justice Ruth Bader Ginsburg described
the inadequacy of that measure in her ma-
jority opinion, it relied on “lay perceptions
of intellectual disability” long superseded
by “improved understanding over time.”*
The Supreme Court overturned the death
sentence. Justice Ginsburg’s opinion can-
vased the current medical approach, rely-
ing in part on a brief filed by the American
Psychological Association that described
contemporary understanding and practice.

Notably, the decision in Moore v. Texas
was not unanimous. In his dissenting
opinion, which Justices Clarence Thom-
as and Samuel Alito joined, Chief Justice
John Roberts objected that the definition
of “cruel and unusual” punishment-a
punishment that thus violates the Eighth
Amendment — must rest “on a judicial
judgment about societal standards of de-
cency, not a medical assessment of clini-
cal practice.” The chief justice continued:
“The Eighth Amendment, under our prec-
edent, is supposed to impose a moral back-
stop on punishment, prohibiting sentenc-
es that our society deems repugnant. The
Court, however, interprets that consti-
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guidelines that do not purport to reflect Greenhouse

standards of decency.”3

This was a fascinating objection: not
that the current medical standards were
incorrect or incapable of consistent appli-
cation, but that outside a particular consti-
tutional context, they were simply irrele-
vant. The dispute in this Texas death pen-
alty case thus has profound implications
across the Supreme Court’s docket, when-
ever the justices are faced with deciding
what weight to give a claim based on sci-
ence compared with the weight of a claim
grounded in precedent or in the deference
owed to Congress or a state legislature.

In other words, a Supreme Court case is
not a laboratory experiment, and science
does not reside on the Court’s docket in a
vacuum.* It always exists in context. And
the most freighted context of all is abortion.

€6
In the abortion area,” one scholar of abor-
tion law observed notlong ago, “law drives
science more than science drives law.”>
While that statement may appear paradox-
ical, it simply reflects the framework judges
use torule on constitutional questions. The
relevance of science — or history, or eco-
nomics, or any field of knowledge extrin-
sic to the actual legal materials at hand —
turns on how closely judges are prepared to
scrutinize the legislation they are review-
ing. The degree of judicial scrutiny deter-
mines how much deference courts give to
legislative actions. Thus, alaw that touches
on purely economic interests, which under
the Supreme Court’s precedents receive the
lowest level of judicial scrutiny, will ordi-
narily be upheld as long as judges are satis-
fied that there was some reason, almost any
reason, for its enactment.® Under “rational
basis review,” judicial deference tolegisla-
tive choice is nearly total. At the other end
of the spectrum, the government needs a
“compelling” justification for infringing a
right deemed “fundamental,” paradigmat-

29



The Supreme
Court &
Science :

A Case in Point

30

ically the right to be free of official discrim-
ination on the basis of race.” Such laws or
government policies are accorded strict ju-
dicial scrutiny, with courts’ deference at a
minimum.

With that brief digression into constitu-
tional law as background, I turn now to a
slightly more extended survey of the Su-
preme Court’s abortion jurisprudence.
What emerges — and what is too often over-
looked in discussions about the Court and
abortion - is the extent to which law and
medicine intersect and entwine, from the
beginning of the story through the Court’s
most recent decision.?

To begin at the beginning: The Court’s
1973 decision in Roe v. Wade recognized as
“fundamental” a woman’s right to termi-
nate a pregnancy before fetal viability. Af-
ter viability, according to Roe, the state ac-
quires a “compelling” interest in unborn
life and can prohibit abortion except when
necessary to preserve a woman'’s life or
health.? The Court explained that

for the period of pregnancy prior to this
“compelling” point, the attending physician,
in consultation with his patient, is free to
determine, without regulation by the State,
that, in his medical judgment, the patient’s
pregnancy should be terminated. If that de-
cision is reached, the judgment may be ef-
fectuated by an abortion free of interference
by the State.'®

Note that the Court, far from hoisting a
banner for women’s rights, placed the de-
cision of whether to terminate a pregnan-
cy in the hands of the (presumably male)
doctor “in consultation with his patient,”
rather than, as one might suppose, the oth-
er way around. Roe v. Wade was a highly
medicalized decision, relying both on a
medical definition of the course of a preg-
nancy and on doctors to make the appro-
priate decision.” While a feminist expres-
sion of the abortion right might declare
that it is not up to the state to determine a

woman’s life course, the Court’s primary
concern lay elsewhere. The men who vot-
ed with the seven-to-two majority to rec-
ognize aright to abortion were concerned
with protecting their peers in the medical
profession against criminal prosecution
for applying their best judgment of how to
deal with a patient’s undesired or compro-
mised pregnancy. It was not the role of the
state, the Court declared, to second-guess
the exercise of professional judgment.'

For some years after Roe, with the ma-
jority supporting the right to abortion still
largely intact, the Court adhered to the view
thatadoctor’s judgment was not to be ques-
tioned. For example, in the 1979 case Colautti
v. Franklin, the Court struck down a Pennsyl-
vania law that required doctors to perform
later-term abortions by the method most
likely to preserve thelife of a potentially vi-
able fetus. The six justices in the majority
recoiled from the notion that Pennsylvania
was telling doctors what to do, on pain of
criminal liability, in such a delicate and of-
ten ambiguous situation.” “The choice of
an appropriate abortion technique,” Jus-
tice Harry Blackmun wrote for the Court,
involved “a complex medical judgment
about which experts can —and do - dis-
agree.” Clearly, this was a matter for doc-
tors, not legislators.

But then Ronald Reagan was elected pres-
ident, on a platform that called for overturn-
ing Roev. Wade, and things began to change.
Justice Potter Stewart, a strong member of
the Roe majority, retired in 1981 and was suc-
ceeded by Sandra Day O’ Connor. Her views
on Roe v. Wade remained a mystery for her
first two years on the bench. But near the
end of her second term, the Court decid-
ed a case from Akron, Ohio. The city had
enacted an ordinance entitled “Regulation
of Abortion” that, among other features,
imposed a twenty-four-hour waiting pe-
riod and required doctors to read an “in-
formed consent” script that the city fathers
hoped might persuade women to change
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their minds. The Court invalidated the or-
dinance, with Justice Powell explaining for
the majority that fidelity to Roev. Wade left
no choice but to declare the ordinance un-
constitutional "4

Justice O’Connor dissented in a strong-
ly worded attack on Roeitself, centered on
her understanding of neonatology. Prema-
ture infants were being saved at ever ear-
lier gestational ages, she wrote, observing
that a baby born at twenty-two weeks “is
now thriving in a Los Angeles hospital.”’>
She continued:

Itis certainly reasonable to believe that fetal
viability in the first trimester of pregnancy
may be possible in the not too distant fu-
ture. ... The Roe framework, then, is clearly
on a collision course with itself. As the med-
ical risks of various abortion procedures de-
crease, the point at which the State may reg-
ulate for reasons of maternal health is moved
further forward to actual childbirth. As med-
ical science becomes better able to provide
for the separate existence of the fetus, the
point of viability is moved further back to-
ward conception.'®

This was a powerful critique, invoking
amedical framework to attack the core of
the medicalized Roe itself. It was, howev-
er, not accurate. While during the decade
since Roe the survival rate for extremely
premature early third-trimester infants
like the one Justice O’Connor described
had improved from 2 percent to about 10
percent, that did not mean that viability
was moving back through the second and
first trimesters toward conception. When
a case presenting a frontal attack on Roe
appeared on the Supreme Court’s dock-
et six years later, the medical community
mobilized to make sure the science of ges-
tation and neonatology would be clear to
the justices.

That opportunity came in a case from
Missouri, Websterv. Reproductive Health Ser-
vices, Inc.'7 Justice O’ Connor’s overt hostil-
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ity was not the only development that had Linda
placed the future of Roe v. Wade in grave Greenhouse

doubt. So had Justice Powell’s recent re-
tirement and his replacement by Anthony
M. Kennedy. Further, the administration
of President George H. W. Bush raised the
stakes by entering the case as a “friend of
the Court” to argue vigorously for Roe’s
overruling. Amicus curiae briefs flooded into
the Court - seventy-eight of them, arecord
at the time."® For our purposes, the most di-
rectly relevant was a brief filed by a coali-
tion of professional medical organizations
thatincluded the American Medical Asso-
ciation, the American College of Obstetri-
cians and Gynecologists, and the American
Academy of Pediatrics. This brief described
the existence of an “anatomic threshold”
at twenty-three to twenty-four weeks of
gestation; earlier than that, it explained,
“the fetal lung does not mature sufficient-
ly to permit normal or even mechanically-
assisted respiration.”*® The briet added
that medical intervention before that point
was fruitless and that “improvements are
not expected in the foreseeable future.”>°

When Webster was decided on July 3,
1989, Justice O’Connor refused to join the
four justices who would either have over-
ruled Roe explicitly, as Justice Scalia advo-
cated, or would have relegated the right to
abortion to mere rational-basis review, the
position taken by Chief Justice William
Rehnquist and Justices Byron White and
Kennedy. While voting to uphold the par-
ticularregulations at issue, Justice O’Con-
nor said there was no need to revisit Roe it-
self: “When the constitutional invalidity
of a State’s abortion statute actually turns
on the constitutional validity of Roe, there
will be time enough to reexamine Roe, and
to do so carefully.”*! Her separate opinion
did not refer to Roe’s purported “collision
course with itself.” Had she read the med-
ical brief and become persuaded that her
instinctive conclusion about the future
course of viability was scientifically un-
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sound ? The only evidence we have to go
onis the fact that she never mentioned the
collision course again.

The Supreme Court’s next opportunity to
overturn Roev. Wade came only three years
later, in Planned Parenthood of Southeast
Pennsylvaniav. Casey.*> Much had changed,
and Roe’s prospects appeared even more
dire: two more members of the original
Roe majority, Justices Brennan and Mar-
shall, had retired, and President George
H. W.Bush had replaced them with Justices
David Souter and Thomas. But the Court
surprised nearly everyone by reaffirming
the right to abortion by a vote of five to
four, with Justices O’Connor, Kennedy, and
Souter producing an unusual joint opinion
that announced a new approach to eval-
uating abortion regulations: the undue-
burden standard.

First proposed by Justice O’Connor in
her Akron dissent, the undue-burden stan-
dard remains the law of the land today. The
Casey decision defined an undue burden as
“a state regulation [that] has the purpose
or effect of placing a substantial obstacle
in the path of a woman seeking an abor-
tion of a nonviable fetus.”?3 While those
words were clear enough, their application
was anything but certain. It was evident
that the fundamental-rights language of
Roe, with its implication of strict judicial
scrutiny of any obstacle to access to abor-
tion, had been superseded. But what did
this mean in practice ? What type of obsta-
cle was “substantial” ? What level of judi-
cial scrutiny was now required ?

Rather than answer those questions ex-
plicitly, the Court proceeded by example.
In Casey itself, it upheld most of the chal-
lenged regulations contained in Pennsyl-
vania’s Abortion Control Act of 1982, in-
cluding the same waiting-period and man-
datory-counseling requirements that had
been declared unconstitutional nine years
earlier in the Akron case.*# At the same

time, the Court struck down as an undue
burden arequirement that a married wom-
an inform her husband of her plan to ter-
minate a pregnancy. The major regula-
tions addressed by the Court in Casey thus
concerned the state’s ability to dissuade a
woman from terminating her pregnancy.
None directly concerned women's health,
so one sentence nearly fifty pages into the
principal opinion seemed almost beside
the point at the time, attracting little no-
tice: “Unnecessary health regulations that
have the purpose or effect of presenting a
substantial obstacle to a woman seeking
an abortion impose an undue burden on
the right.”25

Fifteen years after Casey, in 2007, with
Justice O’Connor having been succeed-
ed by Justice Alito, the Court upheld the
federal Partial Birth Abortion Ban Act, a
law that made it a crime for a doctor to
use an abortion method known medical-
ly as “intact dilation and extraction” and
made notorious by abortion opponents
under the label they gave it, “partial-birth
abortion.”?® The undue-burden question
for the Court in this case, Gonzales v. Car-
hart, was whether the procedure was ever
medically necessary, given the availability
of more common methods of second-tri-
mester abortion. (And if the procedure
was regarded as medically necessary, the
law would have to provide for an excep-
tion from the criminal ban when a wom-
an’s health or life was at stake.) Finding a
division of medical opinion on the ques-
tion — as established by extensive district
court litigation in the case — the Court de-
ferred to the congressional judgment that
no exception to the ban was required ; the
absence of a health exception therefore did
not amount to an undue burden.?” At the
same time, Justice Kennedy made it clear in
the majority opinion that the Court’s def-
erence to Congress was neither automatic
nor complete. His language, although lit-
tle noticed at the time, would prove sig-
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nificant: “The Court retains an indepen-
dent constitutional duty to review factual
findings where constitutional rights are at
stake....Uncritical deference to Congress’s
factual findings in these cases is inappro-
priate.”28

While this was the Supreme Court’s last
word on the meaning of undue burden fora
decade, the abortion landscape outside the
Court was hardly quiescent. Abortion op-
ponents, frustrated by the failure of fron-
tal attacks on the right to abortion itself,
shifted their focus to the clinic infrastruc-
ture necessary to keep abortion relatively
accessible and affordable. Spurred by the
effective advocacy of Americans United
for Life (AUL), a well-established genera-
tor of abortion-restricting legislative pro-
posals, Republican-dominated states be-
gan to enact laws with the ostensible goal
of protecting women from “an increas-
ingly under-regulated and rapacious abor-
tion industry,” in the words of Americans
United for Life’s 471-page handbook De-
fending Life.*® Many of the legislatures en-
acting these laws have followed templates
provided by AUL’s “Women’s Protection
Project”: “strategic, life-affirming legisla-
tion” described as protecting women from
“abortion industry abuse.”3° Among these
were laws requiring doctors who perform
abortions to have admitting privileges at
nearby hospitals, and requiring the clinics
themselves to meet the physical and oper-
ational standards required of ambulatory
surgical centers. The abortion-rights com-
munity labeled these statutes TRAP laws,
for “targeted regulation of abortion pro-
viders,” underscoring the fact that abor-
tion was being singled out and that no sim-
ilar requirements were imposed on pro-
viders of medical services considerably
riskier than abortion, including liposuc-
tion, colonoscopy, and arthroscopic sur-
gery. In earlier work, Reva B. Siegel and I
referred to these abortion-targeting laws
as manifestations of “abortion exception-
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alism.”3' Others have referred to such laws Linda

as “supply-side policies.”3*

The Texaslaw known as H.B. 2 — enacted
in 2013 — imposed both the admitting privi-
leges and the ambulatory surgical center re-
quirements. At the time, there were forty-
two abortion clinics in Texas. The state had
long required abortion practices to main-
tain transfer agreements with outside doc-
tors who would be available to care for any
patients needing hospitalization. But it had
not required clinic doctors themselves to
have admitting privileges, and in eighteen
of the forty-two clinics, there were no doc-
tors who had them. And only six clinics, all
located in four major cities (Austin, Fort
Worth, Houston, and San Antonio), met
the surgical-center requirement.

Theabortion clinics wentimmediately to
federal court to challenge the constitution-
ality of the new requirements. How would
the courts respond ? The sponsors of H.B.
2, following the Americans United for Life
playbook, presented the law as necessary
to protect the health of Texas women. The
legislators were clearly aware that the law
would close clinics, and even which spe-
cific clinics would be affected. The day af-
ter the bill cleared the state Senate (where
it was known as S.B. 5), David Dewhurst,
the lieutenant governor at the time, tweet-
ed a picture of a map showing the clinics
that would close and exulted: “We fought
to pass S.B. 5last night, & this is why!”33

Challenges to the surgical-center pro-
vision and the admitting-privileges re-
quirement were litigated separately. Each
reached Federal District Judge Lee Yeakel
of the United States District Court in Aus-
tin. In October 2013, Judge Yeakel enjoined
the admitting privileges requirement, find-
ing thatitbore “norational relationship to
improved patient care” or to “the State’s
legitimate interest in protecting the un-
born.”34 He elaborated: The hospital com-
mittees that confer admitting privileges
typically require a number of patient ad-
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missions each year. But so few abortion
patients ever needed hospitalization that
doctors whose practice consisted largely
of abortions were unable to meet the quo-
ta. Judge Yeakel emphasized that from the
perspective of patient care, there was no
cause for concern; he quoted trial testimo-
ny from an emergency room doctor who
said that there would be no difference in
treatment for an abortion patient regard-
less of whether her doctor had admitting
privileges or lacked them. The state not
only “fails to show a valid purpose for the
requirement,” Judge Yeakel continued, but
“the evidence is that clinics will close” as
aresult. The admitting privileges require-
ment, he concluded, thus imposed an un-
due burden on the right to abortion.35

Clinics did close, nearly half of all the
abortion clinics in Texas, after the United
States Court of Appeals for the Fifth Cir-
cuit overturned Judge Yeakel’s injunction
and then refused to issue a stay of its rul-
ing to enable the clinics to appeal to the Su-
preme Court.3® For our purposes, what was
notable about the appeals court’s ruling
was its approach to the facts of the case.
Did the legislature’s asserted health justifi-
cation for the admitting privileges require-
ment hold up to inspection ? The Fifth Cir-
cuit offered no conclusion because, the
court said firmly, the answer to that ques-
tion did not matter. Abortion regulations
were subject only to “rational basis review,
not empirical basis review,” the court said.3”
This highly deferential test, the opinion
wenton, “affirms a vital principle of dem-
ocratic self-government” and “seeks only
to determine whether any conceivable ra-
tionale exists for an enactment.”38

This was just the beginning. After Judge
Yeakel, in a subsequent opinion, struck
down the ambulatory surgical center re-
quirement,39 the Fifth Circuit not only
overturned his decision but rebuked him
for even “evaluat[ing] whether the ambu-
latory surgical center provision would ac-

tually improve women’s health and safe-
ty.” The court emphasized: “In our circuit,
we do not balance the wisdom or effective-
ness of a law against the burdens the law
imposes.”4° This was a swipe at a recent
decision by another federal appeals court,
the Seventh Circuit, blocking enforcement
of an admitting privileges law in Wiscon-
sin. Writing for that court, Judge Richard
A.Posner had noted with evident exasper-
ation that despite the asserted health-pro-
tecting purpose for requiring admitting
privileges, “no documentation of medical
need for such arequirement was presented
to the Wisconsin legislature.”4! Judge Pos-
ner observed that while the requirement
would shut half the state’s abortion clin-
ics, the medical evidence for it was “fee-
ble” atbest. He interpreted the undue-bur-
den standard to require a kind of weight-
edbalancing test: “The feebler the medical
grounds, the likelier the burden, even if
slight, to be ‘undue’ in the sense of dispro-
portionate or gratuitous.”4*

Theissue was joined. Did medical or sci-
entific evidence matter to the law of abor-
tion, or did it not? The Fifth Circuit’s in-
vocation of arational basis test, one so def-
erential that a trial judge was obliged to
ignore pertinent evidence, appeared to be
flatly incorrect. After all, in adopting the
undue-burden standard, the Court in Casey
rejected the argument that arational-basis
test was constitutionally sufficient; those
justices who argued for rational basis did
soindissent.43 But Casey was a generation
ago, and some viewed the Roberts Court’s
intervening Gonzalesv. Carhart decision as
having lowered the standard to something
close to rational basis (a conclusion that
required overlooking Justice Kennedy’s
admonition in that case that “the Courtre-
tains an independent constitutional duty
toreview factual findings where constitu-
tional rights are at stake”).44 On Novem-
ber 13, 2015, the Supreme Court agreed to
hear the clinics” appeal of the Fifth Cir-
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cuit’s decision. What the decision would
be was anyone’s guess.

Issued on June 27, 2016, the Court’s deci-
sion in Whole Woman'’s Health v. Hellerstedt
invalidated both requirements of the Tex-
as statute.4> And it did much more. It rean-
imated the undue-burden standard, mak-
ing clear that the appeals court had been
mistaken in its unquestioning deference
to the legislature’s health claims. Judge
Yeakel had been correct to test those claims
against the medical evidence available, Jus-
tice Stephen Breyer wrote for the five-to-
three majority. “For a district court to give
significant weight to evidence in the judi-
cial record in these circumstances is con-
sistent with this Court’s case law,” Justice
Breyer said. He explained that, contrary
to the Fifth Circuit’s complaint, the Dis-
trict Court

did not simply substitute its own judgment
for that of the legislature. It considered the
evidencein the record — including expert evi-
dence presented in stipulations, depositions,
and testimony. It then weighed the asserted
benefits against the burdens. We hold that,
in so doing, the District Court applied the
correct legal standard.4°

With a minimum of rhetoric - there
are no ringing phrases in Justice Breyer’s
twenty-page opinion —but a plethora of
facts, the Court demolished the state’s jus-
tification for its clinic-closing law. On the
benefit side of the benefit-versus-burden
equation, Justice Breyer recounted the ev-
idence Judge Yeakel had compiled about
the safety record for abortion in Texas,
concluding that “there was no significant
health-related problem that the new law
helped to cure.”# Without labeling the law
as abortion exceptionalism, he noted that
although abortion is fourteen times safer
than childbirth, Texas “allows a midwife
to oversee childbirth in the patient’s own
home,” and that while liposuction has a
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twenty-eight times higher mortality rate Linda

thanabortion, there are no similar surgical-
center requirements for performing that
procedure on an outpatient basis.4

Reviewing the evidence underlying the
admitting privileges requirement, Justice
Breyer said that “without dispute,” the ba-
sis on which admitting privileges are grant-
ed in the context of abortion has “noth-
ing to do with ability to perform medical
procedures” and “does not serve any rel-
evant credentialing function.” There was
a “virtual absence of any health benefit,”
he said in recalling one of the most dra-
matic moments of the March 2, 2016, oral
argument: “When directly asked at oral
argument whether Texas knew of a single
instance in which the new requirement
would have helped even one woman ob-
tain better treatment, Texas admitted that
there was no evidence in the record of such
acase.” ¥

Having dispensed with the health justi-
fication, the Court then turned to the bur-
den the new requirements had already im-
posed on the clinics and would predictably
impose on Texas women’s access to abor-
tion. Justice Breyer noted that the closing
of half of the state’s abortion clinics, with
the imminent prospect of more closings
once the surgical-center requirement went
into effect, “meant fewer doctors, longer
waiting times, and increased crowding,”
along with more than quadrupling, to four
hundred thousand, the number of wom-
en of reproductive age living more than
150 miles from an abortion provider.>° He
said that “in the face of no threat to wom-
en’s health, Texas seeks to force women
to travel long distances to get abortion in
crammed-to-capacity superfacilities. Pa-
tients seeking these services are less like-
ly to get the kind of individualized atten-
tion, serious conversation, and emotional
support that doctors at less taxed facilities
may have offered.” It was a “commonsense
inference,” Justice Breyer concluded, “that
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these effects would be harmful to, not sup-
portive of, women’s health.”>!

The decision was cheered in the medical
community. An article in Obstetrics & Gyne-
cology declared that the decision’s analyti-
cal framework

recalibrates the debate over abortion laws
from one that has too often been mired in
rancor and rhetoric to one that is rooted in
data and science....With Hellerstedt, the Su-
preme Court has not only “talked the talk”
about the importance of evidence, but has
“walked the walk” by allowing that evidence
to drive its analysis.>*

The Court’s appreciation of the impact of
abortion restrictions on the lives of actual
women is a distinctive feature of the deci-
sion.3 To that extent, Whole Woman’s Health
is abortion-specific. The decision is likely
to prove useful in attacking other scientif-
ically unsupported abortion restrictions.
One example is the prohibition adopted in
some states against the use of telemedicine
for dispensing the pills prescribed for termi-
nating first-trimester pregnancies. Anoth-
erare the bans that states are now imposing
on abortion beginning at twenty weeks of
pregnancy, based on the unsupported claim
that a fetus, while not viable at that gesta-
tional age, feels pain.>* The decision may
also be useful in challenging mandatory
counseling laws that require doctors to give
women false information about the conse-
quences of abortion, such as warning that
abortion increases the risk of breast cancer
and suicide. Both those claims have been
extensively studied and refuted.>

But whether Whole Woman’s Health may
help in challenging another category of
abortion restrictions — those adopted not
in the name of protecting women, but rath-
er to express the state’s interest in protect-
ingunbornlife - remains an open question.
One exampleis a Texaslaw enacted in 2017
to require fetal remains obtained through
abortion (although not through miscar-

riage) to be cremated or buried. That this
law will serve to increase the cost of abor-
tion is clear, although the means for attack-
ing the law are less s0.5% By personifying
the fetus, the law is also likely, not coinci-
dentally, to increase the stigma attached
toabortion, aburden already felt by wom-
en who choose to terminate a pregnancy.
Research has shown that most women try
to keep their abortions secret out of con-
cern for how even close friends and fami-
ly would respond.>” Texas describes its mo-
tive as a desire to express the state’s view
of the dignity of unborn life, a state inter-
est that the Supreme Court’s abortion juris-
prudence protects. With the case now be-
ing litigated, it remains to be seen how the
revivified undue-burden analysis of Whole
Woman'’s Health will apply in this context.
There is no reason it should not. The un-
due-burden standard itself derives from
Casey, which applied it to regulations ex-
plicitly aimed at protecting unborn life.

It is nonetheless evident that legisla-
tures and courts with antiabortion ma-
jorities are not accepting the lessons of
Whole Woman'’s Health without protest.s8
Arkansas is defending a 2015 law that re-
quires doctors who provide medication
abortions — the abortion-inducing drugs
administered to terminate early pregnan-
cies — to have a signed contract with a doc-
tor who has admitting privileges at a lo-
cal hospital in the case of an emergency.
The state’s claimed rationale is to protect
women'’s health. Medication abortion is
extremely safe; fewer than one-third of 1
percent of such abortions result in any ad-
verse event. (Nor is telemedicine, which
eighteen states prohibit for medication
abortions, any less safe, according to a re-
cent article in Obstetrics & Gynecology.)>®
Thelocal Planned Parenthood affiliate tes-
tified that it could not find a physician will-
ing to sign a contract, and would therefore
have to stop providing medication abor-
tions at its two clinics; it provided no surgi-
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cal abortions at those facilities. That would
leave only one provider in the state, in Lit-
tle Rock. A federal district judge enjoined
thelaw in March 2016, finding that the bur-
den on women seeking abortions — which
for women living in Fayetteville would
include two 380-mile round-trips to Lit-
tle Rock — outweighed any asserted bene-
fit.°°In July 2017, the U.S. Court of Appeals
for the Eighth Circuitlifted the injunction.
The court cited Whole Woman’s Health with-
outactually applying it, instead finding the
district court’s analysis of the law’s burden
too “amorphous” without making any ef-
fort to analyze the law’s asserted benefit.
The district court had “failed to make fac-
tual findings estimating the number of
women burdened by the statute,” the ap-
peals court complained.®* It is difficult to
read the Eighth Circuit’s opinion as any-
thing other than a deliberate evasion of the
Supreme Court’s mandate in Whole Wom-
an’s Health. Clearly, in the hands of abor-
tion-hostile courts, Whole Woman’s Health
is not the complete answer to legislatures
thatinvoke bad science, or no science atall,
in their crusade to cut off women’s access
to abortion. Planned Parenthood sought
Supreme Court review, but on May 29,

ENDNOTES

2018, the court denied the petition with- Linda
out comment or noted dissent.5? Under the Creenhouse

terms of the Eighth Circuit’s order, the case
returned to the district court for more fac-
tual development. On July 2, 2018, follow-
ing a new hearing and additional briefing,
Federal District Judge Kristine G. Baker is-
sued a new injunction. She found that the
law posed “a threat of irreparable harm”
to the plaintiffs that “outweighs the im-
mediate interests and potential injury to
the state.”®3

Outside the highly politicized context of
abortion, it would be reassuring to suppose
that Whole Woman'’s Health might strength-
en the Supreme Court’s resolve to use the
legal tools available to separate scientif-
ic knowledge from agenda-driven claims
that masquerade as science. In Whole Wom-
an’s Health, evidence-based law met evi-
dence-based medicine in a manner that
should serve as a template for judicial en-
counters with the science and technology
that will increasingly shape the world that
judges, along with the rest of us, inhab-
it. Whether it has a chance of filling that
role depends on politics and on future ap-
pointments to the Court — contingencies
that even the best science cannot control.

* Association for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107, 2120 (2013), Antonin Scalia
concurring in part and concurring in the judgment. The decision, with an opinion by Justice
Clarence Thomas, rejected patentability for naturally occurring DNA but not for the synthetic
variant the company had created, known as complementary DNA or cDNA.

2 Moorev. Texas, 137 S. Ct. 1039, 1051, 1053 (2017).

3 Ibid., 1058, John Roberts dissenting.

4 Of many recent examples of the Court’s struggles with science and technology, one of the more
interesting was City of Ontariov. Quon, 560 U.S. 746 (2010). In this case, a public employee chal-
lenged the employer’s right to search the text messages on his office-issued pager. The case
attracted considerable notice while it was pending in the expectation that the Court might
issue a broad rule on the privacy of people’s electronic devices. But the Court instead reject-
ed the employee’s claim on narrow grounds, with Justice Kennedy explaining that “[r]apid
changes in the dynamics of communication and information transmission are evident not
just in the technology itself but in what society accepts as proper behavior. ... At present, it
is uncertain how workplace norms, and the law’s treatment of them, will evolve. ... A broad
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holding concerning employee’s privacy expectations vis-a-vis employer-provided technolog-
ical equipment might have implications for future cases that cannot be predicted. It is pref-
erable to dispose of this case on narrower grounds.” Ibid., 759 — 760. In 2018, the Court did
grapple with the privacy implications of electronic devices, holding that the police generally
need a warrant to obtain the moment-by-moment location information that wireless carri-
ers automatically acquire from their customers’ smartphones. See Carpenterv. United States, 16-
402, June 22, 2018.

5 John A. Robertson, “Science Disputes in Abortion Law,” Texas Law Review 93 (2015) : 1849, 1850.
6 See, for example, Williamsonv. Lee Optical Co., 348 U.S. 483 (1955).
7 Regents of the University of California v. Bakke, 438 U.S. 265 (1978).

8 For an extended discussion of the role of medicine in the Court’s abortion jurisprudence, see
Nan D. Hunter, “Justice Blackmun, Abortion, and the Myth of Medical Independence,” Brooklyn
Law Review 72 (2006): 147, 149.

9 Roev. Wade, 410 U.S. 113, 163 — 164 (1973).

19 Ibid. The Court held that during the second trimester, when abortion carried greater risk, the
state could regulate the procedure for the purpose of protecting the pregnant woman’s health.

1 Roe’s author, Justice Harry A. Blackmun, had been general counsel of the Mayo Clinic before be-
coming a federal judge, and had a lifelong interest in medicine and appreciation for its practice.
While working on his opinion, he visited Mayo, in Rochester, Minnesota, where the library
staff had compiled for him a file of abortion-related articles. See Linda Greenhouse, Becoming
Justice Blackmun : Harry Blackmun’s Supreme Court Journey (London : Macmillan, 2005), 90 - 91.

2 Commenting on what she called “the myth of medical independence,” Nan D. Hunter observed
that “the Justices who decided Roe shared a liberal belief in the value of medical authority be-
cause they assumed it to be a sphere which could operate independently of the state.” Hunter,
“Justice Blackmun, Abortion, and the Myth of Medical Independence,” 147, 149 [see note 8].
A fact little noticed today is that the main impetus for abortion reform in the late 1950s and
early 1960s came not from feminists, but from leaders in the public health community, con-
cerned about the health consequences of illegal abortion, particularly for women without the
economic means or sophistication to find safer options. See, for example, Linda Greenhouse
and Reva B. Siegel, Before Roev. Wade: Voices That Shaped the Abortion Debate Before the Supreme Court’s
Ruling, 2nd ed. (New Haven, Conn. : Yale Law Library, 2012), 22 - 29, http://documents.law.yale
.edu/before-roe.

13 Colauttiv. Franklin, 439 U.S. 379, 401 (1979).

4 Akronv. Akron Center for Reproductive Health, Inc., 462 U.S. 416 (1983) ; overruled by Planned Parent-
hood of Southeastern Pennsylvaniav. Casey, 505 U.S. 833 (1992).

15 Akron v. Akron Center for Reproductive Health, Inc., 458, Sandra Day O’Connor dissenting.
16 Thid., 457 — 458.
17 Webster v. Reproductive Health Services, Inc., 492 U.S. 490 (1989).

18 Kathryn Kolbert, “The Webster Amicus Curiae Briefs : Perspectives on the Abortion Controversy
and the Role of the Supreme Court,” American Journal of Law and Medicine 15 (2 and 3) (1989):
153, 154. Major Supreme Court cases now attract more than one hundred amicus briefs. The
current record was set in the same-sex marriage case, in which 139 were filed; see Obergefell
v. Hodges, 135 S. Ct. 2071 (2015).

19 Brief of the American Medical Association et al. as Amici Curiae in Support of Appellees at 7,
Webster v. Reprodctive Health Services, Inc., 492 U.S. 490 (1989).

20 Ibid, 8. Were that brief to be written today, the doctors might have felt compelled to acknowl-
edge recent progress toward creating an artificial womb, remote as the prospect appears that
it might actually be of use to humans. See, for example, Rob Stein, “Scientists Create Arti-
ficial Womb That Could Help Prematurely Born Babies,” NPR All Things Considered, April
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2% Planned Parenthood of Southeastern Pennsylvania. v. Casey 505 U.S. 833 (1992).
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Thornburgh v. American College of Obstetricians and Gynecologists, 476 U.S. 747 (1986).

25 Tbid., 878.

26 Gonzalesv. Carhart, 550 U.S. 124 (2007).
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28 Thid., 165 — 166.

29 Americans United for Life, Defending Life, 2018 ed. (Washington, D.C.: Americans United for
Life, 2018), 18, http://www.aul.org/defending-life-2018. President Trump named Charmaine
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ment of Health and Human Services, a position she left after a year.

30 Tbid., 20.

3! Linda Greenhouse and Reva B. Siegel, “Casey and the Clinic Closings: When ‘Protecting Health’
Obstructs Choice,” Yale Law Journal 125 (5) (2016): 1428, 1446 — 1449.

32 Scott Cunningham, Jason M. Lindo, Caitlin Myers, and Andrea Schlosser, “How Far is Too
Far? New Evidence on Abortion Clinic Closures, Access, and Abortion,” National Bureau of
Economic Research Working Paper 23366 (Cambridge, Mass.: National Bureau of Econom-
ic Research, 2017), 2, http://www.nber.org/papers/w23366.

33 David Dewhurst (@DavidHDewhurst), Twitter post, June 10, 2013, 7:41 a.m., http://twitter
.com/DavidHDewhurst/status/347363442497302528/photo/1, http://perma.cc/3QF2-U6QQ.

34 Planned Parenthood of Greater Texas Surgical Health Services. v. Abbott, 951 F. Supp. 2d 891, 9oo (W.D.
Tex. 2013).

35 Ibid.

36 Planned Parenthood of Greater Texas Surgical Health Servicesv. Abbott [AbbottI], 734 F. 3d 406 (5th Cir.
2013). The Supreme Court refused to vacate the appeals court’s stay of the district court in-
junction. In a subsequent opinion, 748 F. 3d 583 (sth Cir. 2014) [AbbottII], the Fifth Circuit ad-
dressed Judge Yeakel’s opinion on the merits and overturned it.

37 Abbott 11, 748 F. 3d at 596 [see note 36] ; emphasis in original.

38 Tbid., 594.

39 Whole Woman'’s Health v. Lakey, 46 F. Supp. 3d 673 (W.D. Tex. 2014).

4° Whole Woman's Health v. Lakey, 769 F. 3d 285, 297 (sth Cir. 2014).

41 Planned Parenthood of Wisconsin, Inc.v. Van Hollen, 738 F. 3d 786, 789 (7th Cir. 2013).
42 Tbid., 798.

43 See Greenhouse and Siegel, “Casey and the Clinic Closings,” 1435 [see note 31], citing Casey at
505 U.S. 966, William Rehnquist concurring in the judgment in part and dissenting in part.

44 Gonzales v. Carhart, 550 U.S. 124, 165 - 166 (2007).

45 Whole Woman’s Health v. Hellerstedlt, 136 S. Ct. 2292 (2016). Justice Breyer’s opinion was joined by
Justices Kennedy, Ginsburg, Kagan, and Sotomayor. Justice Alito wrote a dissenting opinion
that was joined by Chief Justice Roberts and by Justice Thomas, who also wrote a separate
dissenting opinion. Justice Scalia died shortly before the case was argued.
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48 Thid., 2314.
49 Ibid., 2311 — 2313.
50 Ibid., 2313.
St Ibid., 2318.
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33 See Linda Greenhouse and Reva B. Siegel, “The Difference a Whole Woman Makes: Protec-
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Policy Review 20 (2017): 53, 56. The suicide warning, mandated by a South Dakota law, was up-
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57 See, for example, The University of Chicago, “Accessing Abortion in Illinois : A Guide for Health-
care and Social Service Providers - Understanding Abortion Stigma and Shame,” https://abguide
.uchicago.edu/page/understanding-abortion-stigma-and-shame (accessed December 7, 2017).

58 For a compilation of lower court cases as of November 2017, see Leah M. Litman, “Unduly
Burdening Women'’s Health: How Lower Courts Are Undermining Whole Woman'’s Health v.
Hellerstedt,” Michigan Law Review Online 116 (2017): 50.

59 Daniel Grossman and Kate Grindlay, “Safety of Medical Abortion Provided through Telemed-
icine Compared with In Person,” Obstetrics & Gynecology 130 (4) (2017): 778 — 782.

60 Planned Parenthood of Arkansas & Eastern Oklahomav. Jegley (E.D. Ark.), 2016 WL 6211310.
61 Planned Parenthood of Arkansas & Eastern Oklahomav. Jegley, 864 F. 3d 953 (8th Cir., 2017).
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at 147.
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Abstract : Sound legal decision-making frequently requires the assistance of scientists and engineers. The
survey we conducted with the cooperation of the American Academy examines the views of the legal sys-
tem held by some of the nation’s most distinguished scientists and engineers, what motivates them to par-
ticipate or to refuse to assist in lawsuits when asked, and their assessment of their experiences when they
do participate. The survey reveals that a majorily of the responding scientists and engineers will agree to
participate when asked, and when they turn down requests, the most common reasons are lack of time
and absence of relevant expertise. Dissatisfaction with legal procedures is also a deterrent, but our re-
spondents indicated that some procedural changes would make their participation more likely. In addi-
tion, participation appears to be associated with a greater belief in the ability of the legal system to deal

well with scientific matters.
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S ound legal decision-making increasingly depends
on sound science. Yet we know remarkably little about
how scientists and engineers view the legal system or
whatleads them to decide whether and how to inter-
act with it. Some commentary indicates that scien-
tists regard the legal system with suspicion and dis-
comfort, but the supporting evidence is largely an-
ecdotal. As a result, it is hard to gauge how deep or
widespread these reactions are, and - to the extent
they exist — whether they are fueled by accurate infor-
mation or false impressions. Getting a better handle
onrelationships between scientists and the law mat-
ters because the importance of science for law can-
not be disputed.

Ideally, courts and litigants would be able to call on
knowledgeable, unbiased scientists and engineers
whenever the fair resolution of legal disputes de-
pended on scientific or technical information. The
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importance of the science-law relationship
led us, with the cooperation of the Ameri-
can Academy of Arts and Sciences, to con-
ductasurvey of the Academy’s science and
engineering members with the goal of pro-
viding empirical grounding for discussions
about how scientists relate tolaw. Our sur-
vey probes scientists’ views of and expert
involvement with the legal system, espe-
cially as it pertains to involvement in liti-
gation, barriers to involvement, and legal
or policy changes that might make scien-
tists more willing to aid courts and lawyers
when called upon.

The legal system haslong recognized the
value of scientific knowledge, and law-
yers and judges have sought to make use
of it, even while struggling to make sense
of what science has to offer. The frustra-
tion is poignantly reflected in the words
of Judge Baron Hatsell in 1699, when in a
homicide trial he spoke to the jury about
conflicting expert testimony on the cause
of death of a young woman whose body
was recovered from a lake:

The Doctors and Surgeons have talkt a great
deal to this purpose, and of the waters go-
inginto the Lungs or the Thorax, but unless
you have more skill in Anatomy than I, you
won’t be much edified by it. I acknowledge
Inever studied Anatomy but I perceive that
the Doctors do differ in their Notions about
these things.!

Scientists, for different reasons, have
their own difficulties with how the law
goes about its business. As one of our re-
spondents put it:

Science is about truth. The legal system is
about spinning, distorting or suppressing
the truth in order to win. The ethos of the
two fields is fundamentally different. Even
judges are biased and not objective. For these
reasons, participation in the legal system is
very frustrating for a scientist.

The challenge for the modern American
legal system is obvious and increasing, as
the frequency and complexity of encoun-
ters between science and law have multi-
plied with the dramatic expansion of le-
gally relevant scientific knowledge. Courts
and scientific societies have struggled with
the tensions that exist.

Justice Stephen Breyer wrote in 1998
that the law “increasingly requires access
to sound science.”> Citing examples of cas-
es on the U.S. Supreme Court’s docket, he
identified arange of difficultlegal problems
that implicated scientific, medical, and en-
gineering questions. In lower courts too,
both civil and criminal, scientific claims,
along with arguments about the quali-
ty of expert testimony, are expanding fea-
tures of the legal landscape. Suits for inju-
ries from chemical exposure, for example,
may require evidence on exposure effects
from scientists with expertise in chemis-
try, biology, epidemiology, and pathology;
a bridge collapse or a patent dispute may
require engineering and technological ex-
pertise; and DNA evidence is often key in
identifying criminals and excluding inno-
cent individuals from prosecution. More-
over, science does not stand still. New de-
velopments in genetics, neuroscience, ma-
terial sciences, and other fields are entering
into legal discourse, and claims and cases
are beginning to turn on them. As science
has become, if anything, more important
to the fair resolution of legal disputes, the
quality of scientific evidence in the courts
continues to be the subject of controversy.

In1993, the U.S. Supreme Court in Daubert
v. Merrell Dow Pharmaceuticals highlighted
the obligation of judges to act as gatekeep-
ers responsible for keeping unreliable sci-
entific evidence from being admitted in lit-
igation.3 Following the Daubert decision,
Judge Alex Kozinski, on remand, character-
ized the challenge for judges called upon to
rule on the admissibility of expert scientif-
ic testimony:
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[T]hough we arelargely untrained in science
and certainly no match for any of the witness-
eswhose testimony we are reviewing, it is our
responsibility to determine whether those ex-
perts’ proposed testimony amount to “scien-
tificknowledge,” constitutes “good science,”
and was “derived by the scientific method.”4

As Judge Kozinski’s comments suggest
and Justice Breyer’s later observations in-
dicate, Daubert, although it put more gate-
keeping power in the hands of the judge,
has far from resolved the tensions that
arise when science appears relevant to lit-
igation.>

Scientific societies have also focused on
the stresses that exist between science and
the law, often through the lens of ethics.®
The American Psychological Association’s
code of conduct, for example, specifically
addresses issues that arise when psychol-
ogists are called on to serve in forensic ca-
pacities.” The various, largely prosecution-
oriented forensic sciences, spurred on by
a critical National Academy of Sciences
(NAS)report, have been working not only
to increase the quality of their sciences but
also to improve the accuracy and clarity
of how forensic experts present their find-
ings in court.®

A common explanation for complaints
about the quality of the scientific evidence
courts receive is the claim that “scientists
tend to be leery of lawyers and the legal
process, preferring not to venture into the
courtroom.”? Prior studies of experts in
the American legal system provide some
evidence of a disconnect between science
and law, but the literature is sparse, con-
sisting primarily of small surveys of tes-
tifying experts,'® and four important case
studies, each discussing cases from the
pre-Daubert era: one involving an exam-
ination of court documents and interviews
with the participants in six criminal and
three civil cases that included scientit-
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ic evidence,' and the other three analyz-
ing court opinions in several cases involv-
ing statistical evidence.' Our current sur-
vey was designed to examine evidence for
some of the themes touched on in this pri-
or research (for example, dissatisfaction
with the quality of opposing experts and
questions about judicial competence) and
to go beyond the prior research in exam-
ining in greater detail the response of ex-
perts to the legal system.

We designed our survey, in conjunction
with the American Academy of Arts and
Sciences’ Public Face of Science project, to
capture the views of distinguished scien-
tists and engineers about the legal system
and their experience with it. We surveyed
scientists (including physical, biological,
and social scientists) and engineers who
were elected Fellows of the Academy.”
We asked them whether lawyers or judg-
eshad ever requested their advice, whether
they had ever agreed to help if asked, why
they were willing to help and why they re-
fused to provide help if they declined, and
what their experience was if they assisted,
and we sought their views on various as-
pects of the legal system and the system
as a whole. We also explored their future
willingness to participate in the legal sys-
tem, and asked them whether certain pro-
posed changes in legal procedures would
affect that willingness to participate. Fi-
nally, we sought to determine whether par-
ticipation correlated with and perhaps af-
fected views of the legal system.

‘/\fe were particularly interested in un-
derstanding how the legal system inter-
acts (or doesn’t) with the nation’s most
respected scientists and engineers. Not
only are these people likely to have the
most to offer the legal system, but if they
are seen as willing to engage with the legal
system, younger scientists and engineers
may be more likely to follow. To capture
the views of highly respected scientists
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and engineers, we invited the members
of the Academy in Class I (mathematical
and physical sciences); Class II (biological
sciences); and Class III (social sciences)
to complete an online survey (n = 3328).'4
We obtained 366 responses, a response rate
of 11.0 percent. The response rate is not as
high as we had hoped, but our data consti-
tute what is by far the largest number of
scientists and engineers ever surveyed on
their experience with, and perceptions of,
the legal system.

Our response rate is similar to the 12.1
percent response rate that was obtained in
a recent survey that sought to learn what
members of another organization of sci-
entists, the American Association for the
Advancement of Science, thought about
the FBI and law enforcement.’> Hence we
do not think the survey topic discouraged
participation. To check for biases in our
responding sample, we conducted a fol-
low-up survey that could be answered in
under five minutes, either by responding
directly to questions on the email request
or by going to a hyperlinked location like
the one in the original survey. Two hun-
dred fifty-three Academy members who
had not responded to the original sur-
vey provided answers to this follow-up
request. Those in our follow-up sample
were similar to our sample respondents
in gender, age, Academy class, whether
they had ever been asked for assistance by
the legal system, and how favorably they
viewed thelegal system. These similarities
suggest that the experience and views of
those who completed the initial full survey
were not idiosyncratic. (See the method-
ological appendix posted at http://www
.amacad.org/daedalus/whenlawcalls.)
Moreover, this follow-up group gave us
a larger total sample (n = 619) and a total
response rate of 18.6 percent on which to
examine participation rates and respon-
dents’ overall evaluations of the ability of
the legal system to deal with science.

We alsolooked at how representative our
respondents were by comparing the gen-
der, age, and Academy class distributions
of all Academy members and the initial
sample. The distributions in the popula-
tion and sample were substantially similar
in these three categories. Sample respon-
dentsincluded a somewhat higher propor-
tion of women (24 percent versus 17 per-
cent).'% And although the mean age in both
the sample and population was seventy-
one, the sample included a higher propor-
tion of persons sixty-five or older (77 per-
centversus 69 percent) than is found in the
overall population of Academy members."”
The overrepresentation of those over sixty-
five in the sample may reflect the less busy
lives of partially or fully retired scientists,
as well as the possibility that those who
have in the past participated or been asked
to participate as experts were more likely
torespond than those without such expe-
rience, with older scientists likely having
accumulated more opportunities to par-
ticipate. Also, Class III members (social
scientists and attorneys) responded at a
somewhat higher rate than their propor-
tion in the population (33 percent of re-
spondents versus 28 percent of the popu-
lation).!8 To see if these modest differences
between the sample and population might
distort our results, we conducted all analy-
ses using both the unweighted responses
and the responses weighted for gender, age,
and class membership. Weighting did not
change our results, so we use the unweight-
ed data in presenting our findings.

While we cannot be certain that our
sample respondents look like those Acad-
emy members who did not respond, there
islittle reason to suspect that the respons-
es we received have serious relevant bias-
es. Moreover, even if unknown biases ex-
ist, our survey sheds light on how a good
proportion of the country’s most distin-
guished scientists regard and interact with
the legal system.
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A majority (54 percent) of our respon-
dents reported that they had been asked
to provide expert scientific or engineering
advice at least once. More than one-third
(38 percent) said they had been asked three
or more times, and one in six (17 percent)
reported receiving ten or more requests.'?
If our nonrespondents were, as we expect,
disproportionally people who were nev-
er asked for assistance, these rates are in-
flated; but note that a majority (60 per-
cent) of respondents to our brief follow-up
survey also said they had been asked for as-
sistance. The request numbers suggest that
the legal system approaches distinguished
scientists and engineers for assistance
with some frequency. Across disciplines,
the most frequently asked experts worked
in economics (87 percent), chemistry (81
percent), and engineering, computer sci-
ences, and information technologies (80
percent). Next were noneconomist social
scientists (72 percent). Those who report-
ed the fewest requests were in the Acad-
emy’s astronomy, physics, and earth sci-
ences cluster (18 percent). Table 1 shows
the full breakdown by disciplinary clus-
ter. 2° These patterns make sense: experts
indisciplines like astronomy are less likely
to have expertise relevant to legal matters
than experts in economics and chemistry.

When top experts are approached for as-
sistance, they are likely to agree to provide
it, at least on some occasions. In our sam-
ple, over 9o percent of those asked for ad-
vice agreed to assist at least once.*' That
willingness to serve is reflected in respon-
dents’ general agreement with the state-
ment: “Absent strong reasons to the con-
trary, scientists should share their knowl-
edge with the legal system when they are
asked to serve as experts” (84 percent
agreed or strongly agreed).**

About 10 percent of those who respond-
ed to our main survey never agreed to assist
lawyers or judges when asked, while those
who agreed to assist on one or more occa-
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sions may still turn down other requests.
Why do they refuse? We asked respon-
dents to check up to three of thirteen pos-
sible reasons for turning down requests, or
to identify other reasons for refusing (Table
2). The most common reason for refusing
to participate was “timing/other commit-
ments” (66 percent). The demands faced
by experts in legal matters can not only be
time-consuming, but timing can also be
unpredictable. Unlike experts who are full-
time consultants or who are employed by
the government to provide forensic exper-
tise, professional scientists and engineers
inboth the academy and industry typically
have jobs that make them only sporadical-
ly available to assist on legal issues. Strik-
ingly few respondents mentioned formal
organizational barriers to participation or
advice against participating (6 percent), so
itappears that few distinguished scientists
arerequired by their employers’ policies to
turn down requests for assistance. Thus, it
is time constraints rather than organiza-
tional restrictions that create a catch-22 for
the legal system: the highest quality scien-
tists have so much on their plates that they
may be the least available to assist, even if
they would otherwise be willing to do so.
The second most common reason for re-
fusing to participate was that the “request
was outside my area of expertise” (49 per-
cent), an appropriate and desirable response
since fit matters. The frequency of this re-
sponse suggests that a system that helps
lawyers and judges identify leading experts
with knowledge specifically relevant to the
issues in a case would increase the efficien-
cy of searches for advice and might pro-
mote better expert advice in the legal sys-
tem. In this connection, we asked those re-
spondents who had provided assistance
how, to the best of their knowledge, they
hadbeen identified by an attorney or judge
as a potential expert.?3 Although commer-
cial organizations provide directories of
potential experts in various scientific and
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Table 1

Academy Scientists Asked for Scientific or Engineering Advice, Requests by Discipline

Q: What is your field of scientific or engineering expertise ?

Q: Has a party, attorney, or judge ever asked for your expert scientific or engineering advice ?

Ever asked for advice

Fields of expertise

Yes
% (N)

No
% (N)

Total
% (N)

Biological and cognitive
sciences

50.5% (46)

49.5% (45)

100% (91)

Medical sciences

61.1% (11)

38.9% (7)

100% (18)

Astronomy, physics, and
earth sciences

17.8% (8)

82.2% (37)

100% (45)

Chemistry

81.0% (17)

19.0% (4)

100% (21)

Mathematics and statistics

36.0% (9)

64.0% (16)

100% (25)

Social sciences except
economics

71.8% (28)

28.2% (11)

100% (39)

technologies

Economics 86.7% (13) 13.3% (2) 100% (15)
Social and developmental o o o
psychology and education 57-1% (12) 42.9% (9) 100% (21)
Engineering, computer

sciences, and information 80.0% (20) 20.0% (5) 100% (25)

Law, including the

practice of law 35.0% (7)

65.0% (13) 100% (20)

Total 53.4% (171)

46.6% (149) 100% (320)

engineering fields, attorneys, atleast accord-
ing to the respondents, rarely (6 percent)
located them by using commercial referral
sources. More commonly, respondents said
they were identified through their scholar-
ship, or their names were provided by an-
otherlawyer, another expert, or the client. It
islikely, however, that scientists who are less
publicly visible than Academy members and
those for whom consulting is their primary
professional activity would be more likely to
be identified through commercial sources.

The next most common reason for refus-
al, offered by nearly one in four experts (24

percent) was that they “did not think the
scientific or engineering evidence favored
the party who wanted my knowledge.”
This response is inconsistent with will-
ingness to be a “hired gun,” a charge fre-
quently leveled at expert witnesses. It may
reflect the high quality of Academy experts
and the fact that they do not need to rely on
consulting for adominant portion of their
income. Expert refusals for this reason may
have the positive consequence of leading
attorneys to reassess the strength of their
cases. They may, however, also encourage
attorneys to search for more party-friendly
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Table 2
Reasons for Turning Down Requests

Q: Thinking back to all the times you turned down requests to serve as an expert,
what were your most common reasons for refusing ? (Check up to three)

Reason N Checked % Checked

Timing/other commitments 89 65.9
Outside my area of expertise 66 48.9
Evidence didn’t favor party asking 32 23.7
Doubts about the legal system (three items) 31 23.0
Particular parties or attorneys (two items) 28 20.7
Wanted my reputation, not my knowledge 28 20.7
Conflict of interest 15 11.1
Fee issues 10 7.4
Advice or institutional policy against (two items) 8 5.9
Other reasons 6 4.4
Total respondents (respondents could check up 135

to three responses)

experts, whether or not the party-friendly
view has adequate scientific justification.
Such searches, which can distort the quali-
ty orimplications of the scientific evidence
that finds its way into legal proceedings,
are abetted by the absence of rules requir-
ing attorneys to reveal the identities of all
experts consulted in connection with a
case. Daubert and its progeny should the-
oretically filter out the worst abuses of this
sort, but the Daubert line of cases indicates
itis a far from perfect filter.

Time constraints and mismatches are
not the only reasons why the legal system
loses potentially valuable scientific expert
knowledge. Some experts indicated that
they refused to assist because they had
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doubts about thelegal system (23 percent).
They questioned the ability of the adver-
sary process to resolve science or engineer-
ing disputes, doubted whether thelegal sys-
tem could fairly resolve the dispute, or did
notrelish the prospect of being cross-exam-
ined. The majority (84 percent) of the re-
spondents who expressed unease with the
legal system had, however, agreed to assist
in response to some requests and 68 percent
had actually provided assistance. In some
cases, their doubts were most likely stoked
by their experiences.

Experts also turned down requests be-
cause they did not wish to assist particular
parties or attorneys (21 percent). One re-
spondent, for example, noted, “Iwill nev-
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er work for a patent troll.” To the extent
that experts share preferences, some par-
ties may find it difficult to obtain expert
assistance.*4 An unequal supply of exper-
tise may not undermine the quality of le-
gal decision-making if expert preferences
align with scientific merit, but it creates
problems if they do not.

Respondents rarely identified fee issues
as a reason why they refused requests for
assistance (7 percent), although social de-
sirability bias may have discouraged check-
ing this response. It is, however, likely that
fees are seldom the deal breaker for these
scientists. As responses to this item indi-
cate, other considerations seem to be more
important. Not only are distinguished sci-
entists and engineers likely to be able to
command substantial compensation, at
least in civil cases, but money may not be
the principal motivator for the most suc-
cessful, and typically the most highly paid,
academic and industry scientists. Indeed,
two respondents who cited fee issues said
they refused to participate because “mostly
attorneys did not want me to testify unless
I would be paid, and I refused” and “[I] do
notdo this for the fees ever, but probono for
the common good. Many requests I decline
are for a fee which I do not feel appropri-
ate to take.” However, as we discuss below,
promised financial compensation is afactor
affecting the participation of some experts.

Taken asawhole, responses to our inqui-
ry into why scientists choose not to partic-
ipate in the legal system present a reassur-
ing picture. Fewer than one in four of those
refusing said they did so because of doubts
about various aspects of the legal system,
and only one respondent gave this as the
sole reason for refusing to participate.
Most often, the time needed to participate
was a major factor (66 percent), and thir-
teen respondents (10 percent) gave time
or organizational policies against partic-
ipation as their only reasons for refusing.
Perhaps most heartening is the degree to

which ethical reasons appear to have mo-
tivated nonparticipation. These included
admitted lack of expertise, feeling that the
evidence did not favor the side that sought
assistance, conflicts of interest, realizing
that the lawyer making the request more
highly valued the expert’s reputation than
knowledge, and not wanting to work for
a particular client or attorney. Overall, 79
percent of our respondents listed at least
one of these concerns as a reason for non-
participation. There is almost no evidence
in these data that the kinds of scientists
elected to the Academy see themselves as,
or are willing to be, “hired guns.”

Participation as a testifying expert often
involves a dramatic diversion from the
central professional activities of Academy
scientists and may be the most demanding
role a scientific expert is called upon to play
in the legal system. Our sample included
ninety-four experts who indicated that in
their most recent experience serving as an
expert witness, they had testified in a hear-
ing or trial. We asked them to evaluate the
importance of various possible reasons for
their willingness to participate as an expert
in that case (see Table 3).

Consistent with a focus on scientific ac-
curacy, the reasons our respondents rated
as most important were the ability to assist
in correctly resolving the case (85 percent)
and the associated belief that the expert was
testifying for the side that was scientifical-
ly correct (86 percent). Their side’s moral
correctness was an important reason for 72
percent of respondents, and more than half
of respondents identified the obligation to
share knowledge as an important motiva-
tion (64 percent). Nearly half (46 percent)
said it was important that they thought it
would be a learning experience. Only 30
percent said that wanting to affect law or
policy was an important motivator.

A substantial minority (38 percent) said
they viewed promised financial compensa-
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Table 3

Importance of Reasons for Participating in Most Recent Case

Q: How important were each of the following reasons for your decisions to provide
assistance in this case ? (from 1 = Not very important to 5 = Extremely important)

Reasons for Participating (asked of those
who indicated they had testified)

Responded with Important
or Very Important

My expertise could assist in a correct
resolution

85% (68/80)

Scientists have an obligation to share
knowledge

64% (47/74)

My side was scientifically correct

86% (64/74)

My side was morally correct

72% (50/69)

A learning experience

46% (33/72)

Wanted to affect law or policy

30% (20/66)

Promised financial compensation

38% (25/66)

tion as an important factor motivating par-
ticipation. Thus, although we found that
experts seldom turned down requests to
assist because they regarded the fees they
would receive as insufficient, expert fees
can be an incentive to participate. One
expert explaining his participation com-
mented, “I believe in sharing scientif-
ic knowledge and making legal decisions
based on scientific knowledge, the cases
are interesting, and I like the money.” An-
other said, “I've been doing it for 40 years
and overall greatly benefit from the experi-
ence. [t enhances my research, teaching|,]
collections of interesting life experiences,
sense of helping the innocent and bank ac-
count.” Several others said that in decid-
ing whether to participate they consid-
ered both the time required and the level
of compensation, with some noting they
did not accept assignments when they felt
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their time would not be fairly compensat-
ed. Still others were quite blunt in describ-
ing the motivational effects of fees, in-
cluding respondents who explained their
willingness to participate in the future by
writing, “compensation,” “pay,” and “[i]n-
terest, money.” Still, when asked about the
most recent case in which they testified,
only 38 percent rated financial compensa-
tion as an important motivating reason,
and most rated at least three other reasons
as also important. Only one respondent
gave money as the sole important moti-
vation for providing assistance. Thus, al-
though a few scientists refuse compensa-
tion for providing assistance, most expect
tobe compensated and many acknowledge
that compensation is a motivator. None-
theless, their motivations to assist do not
appear to be driven solely or in most cas-
es even largely by a profit motive.
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Attorneys may ask the expert scientists
and engineers they hire to testify at hear-
ings or trials, to answer questions at depo-
sitions, or to write reports or affidavits. Re-
actions to these activities highlight differ-
ences between the legal system’s demands
and the way scientists and engineers gen-
erally spend their professional time.

Court testimony typically follows a ques-
tion-and-answer format. Unlike the class-
room, where students may ask questions
but the professor controls the flow (and
number) of student remarks, in a court-
room the attorneys’ questions seek to con-
trol how experts present their evidence and
opinions. During direct examination, the
questions come from the lawyer who hired
the expert. This dialogue has typically been
rehearsed, often incorporates the expert’s
suggestions, and is designed to persuade the
judge and/or jury. In contrast, the oppos-
ing attorney’s cross-examination typically
attempts to constrain what the expert can
say, sometimes in ways that will frustrate an
expert whose strongest desire is to state the
whole truth. The cross-examiner may also
challenge not only the accuracy of the ex-
pert’s opinions but sometimes the expert’s
competence and integrity as well. Not sur-
prisingly, experts think more favorably of
direct than cross-examination (81 percent
versus 40 percent positive), and they see
the lawyer on the side for whom they tes-
tified in a more positive light than the op-
posing side’s lawyer (92 percent versus 31
percent positive).?> Although some trial ex-
periences generated complaints (“The en-
tire process is reminiscent of a high school
boy’s locker room where attorneys try to
play gottcha and to undermine rather than
to reveal, reconcile, and allow the judge or
jury to make informed decisions”), 68 per-
cent of the experts who testified at trial rat-
ed the overall experience positively, includ-
ing 29 percent who rated it very positively
( “I'enjoyed it —learned a lot — a different
world”).

In a deposition, unlike in a trial, only the
opposing attorney asks questions, and no
judge is present. Moreover, the rules of ev-
idence, including rules of relevance, are re-
laxed. The expert in a deposition thuslacks
the opportunity that a trial presents to ed-
ucate a neutral decision maker, and is sub-
ject to cross-examination without a judi-
cial referee to limit the nature or extent of
the questioning. As with the trial experi-
ence, experts rated the deposition behav-
ior of the attorney for their side more posi-
tively than the behavior of the opposing at-
torney (78 percent versus 25 percent). Some
respondents, given the opportunity to elab-
orate, showed impatience with the experi-
ence (“only fishing expeditions”; “I don’t
like having my integrity questioned”). Ex-
perts who were deposed were on average
less positive about the overall experience
than those who testified: 52 percent rated
itas positive, including 19 percent who rat-
ed it as extremely positive.

Unlike the trial testimony and deposition
experience, report writing is familiar ter-
ritory for scholars. Although an expert re-
portor affidavitin litigation differs in form
from that of a scholarly article, the expert
inboth instances is describing what she be-
lieves and the evidence supporting that be-
lief. Experts by and large approved of (81
percent positive) the cooperation they re-
ceived from the attorney who asked them
towrite areport. They reported that the at-
torney was willing to accept their indepen-
dentview (91 percent) and that their report
influenced the attorney’s beliefs about the
case (83 percent). Overall, writing a report
or affidavit was the part of the litigation as-
sistance process viewed most favorably (77
percent positive, including 41 percent very
positive). Figure 1 shows how reactions to
these three kinds of involvement differ.2®

What we see reflects the generally posi-
tive view that expert participants have of
their experience, but it also echoes a dis-
taste for adversary procedures that some
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Figure1
Expert Evaluations of the Overall Experience:

Testifying, Deposition, and Report or Affidavit Writing
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Testifying (n=79)

Very negative

experts identified as a reason why they re-
fused to participate on one or more occa-
sions.

V\fe noted earlier that 9o percent of ex-
perts who had been asked for assistance
had agreed to assist at least once. We also
saw that experts often turn down invita-
tions to serve. What about future service ?
We asked all respondents, “If you are asked
in the future to serve as an expert in litiga-
tion, how likely is it that you would agree to
serve?” One-third of our respondents (34
percent) said they were likely or very likely
toserve, and 39 percent said they were un-
certain. The remaining 28 percent said they
were unlikely or very unlikely. We asked
the ninety-five respondents who said they
were unlikely to serve to tell us why they
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would be unlikely to serve. Of the eighty-
five individuals who responded to this fol-
low-up question,?*” sixteen mentioned be-
ing too old or that they had retired, and
twenty-two mentioned being too busy, but
thirty — one-third of these respondents —
mentioned some distasteful reaction to
courtroom behavior (“Accurate commu-
nication is extremely difficult and general-
ly not desired by either side”; “Litigation
sucks”) or the adversary system (“Don’t
like being cross-examined”; “Because my
experience was that my scientific exper-
tise was not at issue — I was (unfairly) ac-
cused of inconsistent behavior”; “The ex-
perience of being deposed was horrible™)
or the inconsistent demands of science
and law (“I am uncomfortable now in the
adversarial system in courts dealing with
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scientific matters”; “Often have difficulty
with how scientific facts are distorted in le-
gal proceedings to project what is wanted
rather than what is true”). Twelve of the
negative responses came from those who
reported experience in providing expert
assistance, while eighteen came from re-
spondents who had no experience, thus re-
flecting a combination of responses to pri-
or experience and images of the legal sys-
tem not based on personal experience that
mitigated against participation.?®

Although many of these objections and
sources of discomfort arise from intrin-
sic features of the American legal system
and some are the legacy of a past unpleas-
ant experience, other perceived problems
may be open to adjustment. Thus, we as-
sessed our respondents’ reactions to po-
tential changes in trial procedure that
might make participation more attractive
to experts. This effort focused on four pro-
cedural variations that might affect a re-
spondent’s willingness to participate in a
legal proceeding.>?

Being asked by a judge to serve as a
court-appointed expert (see Daniel Rubin-
feld and Joe Cecil’s contribution to this vol-
ume) had the most appeal, leading more
than two-thirds of the respondents (69 per-
cent) to say that they would be more likely
to serve if asked to be a court-appointed ex-
pert (Table 4).3° This was particularly true
among those who expressed uncertainty
about future participation; 77 percent of
those respondents said they would be more
likely to participate if asked to serve the
court rather than a party.3! Moreover, few
respondents, whatever their current incli-
nation to serve, said they would be less like-
ly to assist if the request came from a judge
(2 percent overall).

A majority of respondents (59 percent)
were also attracted by the idea of meeting
privately with opposing experts and writing
ajoint report that indicated areas of agree-

ment and disagreement. This option was
particularly attractive to scientists current-
ly uncertain about their future willingness
to serve, leading 72 percent of them to say
the change would make them morelikely to
participate.3* Nonetheless, for some respon-
dents, this change would decrease their will-
ingness to serve (9 percent overall).

These two favored procedural modifi-
cations appear likely to diminish the ad-
versarial nature of the expert experience.
Court-appointed experts do not have par-
tisan clients, and the opportunity to pro-
duce a joint report with the opposing ex-
pert potentially avoids or reduces clash-
es of expertise. The lesser enthusiasm for
the third suggested change, permitting op-
posing experts to question one another in
open court, is telling. Overall, less than one-
third (32 percent) said it would increase
their willingness to serve, and for one in
five (22 percent), the change would make
them lesslikely to serve. Even 14 percent of
those who identified themselves as current-
ly likely to participate said this procedural
modification would make them less likely
to serve. Thus, respondents expressed lit-
tleinterest in engaging in attorney-like ad-
versary procedures by questioning and be-
ing questioned by an opposing expert. This
isnotbecause they reject all questioning. A
majority of respondents (58 percent) liked
the idea of allowing jurors to pose questions
to them and few (3 percent) rejected it, per-
hapsbecause the procedure emulates a pro-
fessor’s availability to answer student ques-
tions. Overall, our results suggest that the
supply of high-quality expertise can be ex-
panded if the legal system creates procedur-
al options that emulate scientific and aca-
demic exchange. Such procedural adjust-
ments would reduce attorney control and
may seem inconsistent with the tradition-
al adversary system of the United States,
but other common law countries with ad-
versary systems, like Canada and Australia,
have taken steps in this direction.33

Deedalus, the Journal of the American Academy of Arts & Sciences



Table 4

How Potential Procedural Modifications would Affect Future Willingness to
Participate in Light of Current Willingness to Participate

Current Willingness to
Participate in the Future

Change in Future Willingness | Unlikely to | Uncertain | Likely to Total
to Participate in Response to Participate | about Participate
Potential Procedural in Future Future Par- | in Future
Modifications ticipation
27.8% 38.6% 33.6% 100.0%
(n=95) (n=132) (n=115) (n=342)
If I were asked by a judge or
arbitrator to serve as a court-
appointed expert rather than by
a party as an adversary expert:
Would be more likely 63.6% 77.2% 63.2% 68.7%
No effect 34.1% 22.8% 32.5% 29.2%
Would be less likely 2.3% 0.0% 4.4% 2.1%
100.0% 100.0% 100.1% 100.0%
(n=329)
If I were permitted to meet pri-
vately with opposing experts to
discuss issues and write a joint
report indicating areas of agree-
ment and areas of disagreement:
Would be more likely 45.5% 72.2% 55.0% 59.1%
No effect 46.6% 19.8% 33.3% 31.7%
Would be less likely 8.0% 7.9% 11.7% 9.2%
100.1% 99.9% 100.0% 100.0%
(n=325)
If I could question opposing
experts in court and they could
question me:
Would be more likely 25.3% 33.1% 37.2% 32.4%
No effect 50.6% 40.3% 48.7% 46.0%
Would be less likely 24.2% 26.6% 14.2% 21.6%
100.1% 100.0% 100.1% 100.0%
(n=324)
If I could answer juror questions
after I gave my testimony:
Would be more likely 44.3% 63.2% 62.2% 57.7%
No effect 50.0% 34.4% 36.9% 39.5%
Would be less likely 5.7% 2.4% 0.9% 2.8%
100.0% 100.0% 100.0% 100.0%
(n=324)
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‘/\fe have seen that the scientists in this
survey often expressed frustration with le-
gal procedures and, in some cases, a suspi-
cion that those procedures were purpose-
fully designed to avoid getting at the truth.
How did the scientist-respondents as a
whole view the success of thelegal system in
producing decisions that accord with sound
science ? Overall, we found that 60 percent
of our respondents saw the legal system as
very or somewhat successful while 40 per-
cent had the opposite view.34 What ex-
plains this division of opinion ? One possi-
bility is that experience with the legal sys-
tem leads to greater familiarity and more
positive attitudes. Another is that experi-
ence and familiarity engender disappoint-
ment and cynicism, evoking more nega-
tive attitudes. As a first step, we compared
the attitudes of those with and without ex-
perience providing advice. Those with ex-
perience rated the legal system as signifi-
cantly more successful, with 70.0 percent
of participants seeing the system as some-
what or very successful, while only 53.5 per-
cent of the nonparticipants expressed that
favorable view.3> This difference was also
reflected in other perceptions and attitudes
toward the legal system. Participants rated
lawyer understanding of science more fa-
vorably than nonparticipants, saw scientists
as treated with more respect, and viewed
serving as an expert witness more favorably
asaway to keep abreast of the real world im-
plications of their science. Participants did,
however, express somewhat greater criti-
cism for experts, indicating greater agree-
ment than nonparticipants with the belief
that even respected experts may compro-
mise their standards in the context of the
legal system (Table 5).

Although this overall pattern undercuts
the hypothesis that experience tends to un-
dermine confidence in the legal system, we
cannot be certain that it promotes it. Peo-
ple may agree to participate because they
view the legal system positively (selection

effect), their view may be shaped by their
participation (experience effect), or both
may help explain the correlation.

A modest quasi control group bears on
the relative plausibility of the selection and
experience effects (Table 6). Thirty-two re-
spondents agreed at least once to partic-
ipate but never actually participated. We
did not ask why their agreement did not re-
sultin participation, but given how the lit-
igation process works, we expect the most
common reason is that the case was with-
drawn or there was a quick settlement or
plea agreement. The pattern of responses
from this agreed-but-never-participated
group was closer to the never-asked group
than to the group of participating respon-
dents (Table 6).

The groups differed significantly on four
statements in Table 6 (different subscripts
indicate significant differences on the post
hoc comparisons). In each of these com-
parisons, the “never asked” and “partici-
pated” groups differed from one another.
On the evaluation of lawyer understand-
ing, the participated group was distinctive:
only participation was associated with an
increased evaluation of the ability of law-
yers to understand science. This pattern is
consistent with an increased appreciation
of how well lawyers understand science
arising from close interaction. It may also
be a biased view of how well lawyers un-
derstand science since those lawyers who
hired scientific experts and worked with
them may be better able to grasp scientific
concepts than the general run of attorneys.

Mostimportant, we compared the groups
on their views about the success of the legal
system in dealing with scientific matters.
Again, the participants viewed the legal
system as more successful (70.0 percent)
than both those never asked (52.5 percent)
and those who agreed but did not have an
opportunity to participate (51.6 percent).
The pattern is only suggestive in light of the
small number of quasi control respondents
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Table s
Perceptions of and Attitudes toward the Legal System by
Participants and Nonparticipants*

Never
Participated Participated

(n=201) (n=124) p-level**
Science should aid law? 4.09 4.00 ns
Judges can understand scienceP 2.81 2.85 ns
Jurors can understand science 2.44 2.39 ns
Lawyers can understand science 2.80 3.18 p < .o01
Scientists are treated with respect® 3.14 3.43 p < .002
Experts compromise standardsd 3.17 3.37 p < .05
Links real world and science® 2.75 3.12 p < .003
Sucos el gt v

* Scale ranges from 1 (strongly disagree) to 5 (strongly agree)

** “p <” = significant level; ns = not significant at the .05 level

4“Absent strong reasons to the contrary, scientists should share their knowledge with the legal system when they

are asked to serve as experts.”

b “In cases where science is important to the decision, most judges and arbitrators have the ability to understand

scientific evidence and the scientific process.” The next two items substitute “most juries contain jurors who”
and “most lawyers” for “most judges and arbitrators.”

€ “Scientists are treated with appropriate respect when they testify at trials or in depositions.”

d“Even respected scientific and engineering experts may compromise their scientific standards and write reports
or give testimony [that] better support the position of the party that hired them.”

€ “Serving as an expert witness is a good way for scientists to keep abreast of the real world implications of their
sciences.”

f“In litigation or arbitration where scientific or engineering issues are involved, on average, how successful do you

think the American legal system is in producing results that reflect sound scientific or engineering knowledge ?”
(percent somewhat or very successful).
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Table 6

Perceptions of and Attitudes toward the Legal System with Quasi Control Group*

Asked and
agreed but
did not
Never asked | Participated participate Overall
(n=152) (n=124) (n=32) p-level**
Science should aid law 4.14 4.00 3.97 ns
llclig;lecsecan understand 2.80 2.85 2.94 s
Jurors can understand
science 2.42 2.39 2.41 ns
Lawyers can under-
stavr\lrﬁ science 2.82, 3.18} 2.75a p < .005
Scientists are treated
with respect 315 3-43b 3:24ab p<.o1
Experts compromise
standards 3.18 3.37 3.10 ns
Links real world and
science 2.724 3.12p 2.90,} p < .007
Success of legal system
with scienceg 4 52.5%, 70.0%p, 51.6%, p<.o1

* Scale ranges from 1 (strongly disagree) to 5 (strongly agree)

** “p <” = significant level ; ns = not significant at the .05 level

Note: Subscripts indicate significant differences on the post hoc comparisons.

and the unknown reasons why they did not
end up participating. Nevertheless, we pro-
vided an opportunity to support the possi-
bility that our results were the result of pre-
existing views of the legal system, and the
data fell in the opposite direction.

This survey provides unique information
about how scientists interact with and view
the legal system. There are aspects of our
data that we have yet to plumb, but even af-
ter further analysis, we must be careful in
generalizing from our results: The findings
we report may characterize only, or largely,
thekinds of scientists who achieve substan-

tial success in their fields. We do not know
how scientists who market themselves as
scientific experts, including scientists who
work for consulting firms or the large group
of forensic scientists who testify regularly
for the prosecution, would answer the ques-
tions we posed.3® Also, given the age and ac-
complishments of Academy members who
are scientists, we cannot be certain how the
generation of scientists now entering the
most productive portions of their careers
view the legal system or would respond to
proposed changes in legal procedure. Nev-
ertheless, the snapshot we provide of the
group of eminent scientists who responded
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to our survey is an important one. Our re-
spondents have expertise that s crucial fora
legal system that must increasingly take ac-
count of scientific understandings and will
be well served only if the science available
to it is both clear and sound.

In this respect, the good news is that the
Academy survey reveals that the legal sys-
tem has often been able to draw on distin-
guished scientists and engineers for assis-
tance when scientific and engineering ques-
tions intersect with the law. This capacity
can be expected to continue into the fu-
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no effect on my decision whether to participate; I would probably be less likely to partici-
pate; I would definitely be less likely to participate.

Daniel L. Rubinfeld and Joe S. Cecil, “Scientists as Experts Serving the Court,” Deedalus 147 (4)
(Fall 2018).

Chi-squared, = 10.51, p < .04.
Chi-squared, = 19.74, p < .001.

See Ian Freckelton QC, Jane Goodman-Delahunty, Jacqueline Horan, and Blake McKimmie,
Expert Evidence and Criminal Jury Trials (Oxford: Oxford University Press, 2016), chap. 3.

Respondents were asked to rate the legal system’s success by choosing among four options:
very successful, somewhat successful, somewhat unsuccessful, very unsuccessful.

Chi-squared = 8.31, p < .004. This pattern was replicated in the follow-up survey. Sixty-eight
percent of participants viewed the legal system as successful, while 61 percent of the nonpar-
ticipants did; Chi-squared for the combined samples = 9.15, p < .002. Neither age nor gender
was associated with this view. A majority of all three Academy classes viewed the system as
successful, although Class I members (biological sciences) were least positive (55.8 percent),
Class I members (mathematical and physical sciences) were more positive, and Class III (so-
cial sciences) were most positive (67.9 percent) (Chi-squared, = 5.36, p < .07). Nonetheless,
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cant predictor (Wald = 7.09, p < .o1).
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marily assisting plaintiffs, 27 percent primarily assisting defendants, and 40 percent assisting
both about equally. Among the small group of 14 respondents who reported experience as-
sisting in criminal cases, half (7) primarily assisted the defense, 4 primarily the prosecution,
and 3 both sides about equally. The Academy sample thus included little if any representa-
tion from the large cadre of government-employed forensic scientists who regularly appear
in criminal court cases.
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Law & Neuroscience:
The Case of Solitary Confinement

Jules Lobel & Huda Akil

Abstract: This essay discusses the interface between neuroscience and the law. It underscores the poten-
tial for neuroscience to break down the division that currently exists in law between physiological and psy-
chological harm and between physical and mental injury. To show how scientific knowledge can illumi-
nate a complex legal issue, we analyze the recent use of neuroscience in evaluating the harm caused by pro-

longed solitary confinement.
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Neuroscience is increasingly used in the court-
room, in a variety of circumstances." Over the past
decade or so, the distinct field of “law and neurosci-
ence” has developed (sometimes termed “neuro-
law™), a casebook on law and neuroscience has been
published, courses on the subject are being taught in
law schools and other departments, and the John D.
and Catherine T. MacArthur Foundation has invest-
ed over $15 million in developing the Law and Neu-
roscience Project and Research Network.> Neurosci-
ence testimony in the courtroom has, to date, largely
focused on issues relating to criminal responsibili-
ty, with defense attorneys seeking to introduce brain
scans of defendants to show that either they were not
responsible for their actions or to argue that brain
defects or problems justified mitigated penalties.3
Possible uses of neuroscience in the law go far be-
yond criminal cases, however. Neuroscience has the
potential to bridge the divide in American law and
culture between physical and mental injuries. For in-
stance, it could enable judges to allow plaintiffs to re-
cover damages in tort actions where mental harm may
be uncompensable or disbelieved, but provable brain
damage can be viewed as a physical injury.# Brain
damage can be structural, such as a tumor or dimin-
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ished volume of a particular brain region,
and/or it can be functional, such as a char-
acteristic change in the activity of a brain
circuit implicated in certain conditions,
including severe chronic stress or depres-
sion, chronic pain, orloss of cognitive func-
tion. So, too, neuroscience might be useful
in helpingjudges to understand the mental
harms that government action can inflict
and to determine whether the infliction of
mental harm, intended or not, rises to the
level of a constitutional violation.

This is already happening in one area:
expert neuroscience evidence is being
mustered to support claims of extreme
and long-lasting, if not permanent, men-
tal harm in constitutional challenges to
prolonged solitary confinement, a disci-
plinary practice used in many state and
federal prisons. Thus, in the class action
case of Ashker v. Governor, challenging the
solitary confinement of more than one
thousand prisoners at Pelican Bay State
Prison in California, the plaintiffs submit-
ted expert neuroscience testimony in sup-
port of their Eighth Amendment claims
that such prolonged confinement consti-
tutes cruel and unusual punishment.> This
essay reviews the current intersection be-
tween the law and neuroscience and then
explores and analyzes neuroscience’s use
in evaluating the harm caused by pro-
longed solitary confinement.

At first, the connection between the law
and neuroscience may seem surprising;
the “Law and neuroscience seem strange
bedfellows.”® Aslegal scholar David Faig-
man has noted, there is a “fundamental
divide between the fields of neuroscience
and law,” an observation that could also
be made about the law and other fields
in mainstream science.” Neuroscientists
study the brain and are generally uncon-
cerned with legal questions, while law-
yers, as smart as they may be, usually know
nothing about how the brain works and are

not troubled by theirignorance. Yet the law
and lawyers are ultimately concerned with
regulating human behavior, and issues of
intent are part of the grist in the legal mill.
Understanding the brain is central to both
the law and neuroscience; thus, the bur-
geoning interplay between the two fields
should not be surprising.

Perhaps the most salient source of ten-
sion between the two fields has to do with
the differing goals of the scientist and the
lawyer. The scientist studying the brain is
ideally a neutral analyst, an empiricist who
pursues evidence to generate a better under-
standing of brain function regardless of pre-
conceptions. The lawyer is ordinarily not
neutral, but rather is an advocate for his or
her client’s interests. A scientist is only sup-
posed to draw a definitive conclusion when
findings are replicable to a very high degree.
Yetlawyers and judges are seldom in a posi-
tion to withhold judgment. They can, and
often must, evaluate evidence bearingon a
claim, even if itis not conclusive. Moreover,
in civil cases, the usual standard of proof is
not the scientific standard, which demands
substantial certainty, but rather the prepon-
derance of evidence, which translates into
“more likely than not.”

This differenceleads to tensions that bear
on both the potential uses and the need for
caution when using neuroscience evidence
in legal contexts. Lawyers would like to
present favorable neuroscience evidence as
dispositive, yet scientific norms specify that
neuroscience claims should not be over-
sold. This does not mean that the neuro-
scientist cannot or should not advocate po-
sitions based on the science as we know it
now, even if current science provides only
strongly probable but not scientifically
conclusive confirmation of a relationship.
It does, however, mean that the neurosci-
ence expert must admit, and indeed should
proactively bring forth, the existence of sci-
entifically sound conflicting evidence or un-
derscore areas where current knowledge is
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eitherlacking or too weak to support strong
conclusions. In these circumstances, neuro-
science advocacy is most likely to be relied
upon by courts when its conclusions are
consistent with common sense.?

Neuroscientific evidence has been used
with significant success to mitigate pun-
ishment, particularly in capital cases.? In
the juvenile death penalty case Roperv. Sim-
mons, the Supreme Court seems to have
utilized such evidence in support of its de-
cision thatitis unconstitutional to impose
capital punishment on aminor.'° Yet some
of the more radical claims made by neuro-
scientists, like the claim that brain imaging
undermines the whole basis of criminal re-
sponsibility, have been deeply controver-
sial and have not gained much traction
in the courts.'* Moreover, outside of the
criminal mitigation context, most efforts
to introduce neuroscience evidence in
courts have proven unsuccessful."”> None-
theless, neuroscience evidence continues
to be introduced in civil cases.

There appear to be two broad ways in
which neuroscience evidence has made
its way into the legal system. The first is
the use of case-specific evidence from
brain imaging, such as Magnetic Reso-
nance Imaging (MRI) and Positron Emis-
sion Tomography (PET) scans, to demon-
strate a particular criminal defendant’s de-
fective ability to make rational decisions
or to show harm to the brain suffered by
a plaintiff.’3 The second use, more impor-
tant to this essay, is as what has been
termed framework or foundational scientific
evidence: scientific testimony bearing on
how other evidence should be used based
on general theories or hypotheses.

These and other uses of neuroscientific
evidence have the potential to break down
the sharp dividing line the law has erected
between mental injury and bodily harm. In
diverse fields of law, from torts to consti-
tutional law, the legal system treats men-
tal harm differently from physical harm.
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between physical and emotional harm,
“with emotional harm being treated as a
second class citizen.”*> For example, to re-
cover for the negligent infliction of emo-
tional distress, a majority of states require
the plaintiff to show not merely mental or
emotional harm, but also physical inju-
ry.'® The reasoning that the courts gener-
ally provide for this limitation is that mental
harm, unlike physical injury, is essentially
subjective and therefore the physical inju-
ry requirement will give “a sufficient basis
for the trial courts to determine [that the
claims of mental harm are] not ... fraudu-
lent claims.”7 Although often reaffirmed,
this nexus requirement emerged many
years ago, long before the capabilities that
modern neuroscience gives us existed.
The American Law Institute’s recent
Third Restatement of Torts incorporates
as a general rule this clear distinction be-
tween physical or bodily injury and men-
tal or emotional injury.’® It does, however,
allow for claims of intentional or negligent
infliction of pure, stand-alone emotional
harm, but only in very circumscribed cir-
cumstances, citing, among other things,
concerns that “emotional harm isless ob-
jectively verifiable than physical harm”
and that “some degree of emotional harm
is endemic to living in society.”*?
Neuroscience research at least muddies
the distinction between bodily injury and
mental harm, and, in the future, it might ne-
gate it entirely. One tool that neuroscience
can deploy is brain imaging, which allows a
window into the altered functioning of the
brain under different conditions. This ap-
proach has been used to study chronic pain,
considered the greatest source of disabil-
ity worldwide. Neuroimaging has shown
that chronic pain does indeed change brain
function, altering specific neural pathways
broadly, leading some to classify it as aneu-
rodegenerative disorder. The brain chang-
es resulting from chronic pain may not yet
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reach the standard of being diagnostic on
their own. Nevertheless, they are reliable
enough to motivate recent reviews putting
forward neuroimaging strategies as a po-
tential basis of evidence for both clinical
and legal purposes.>© It is notable that emo-
tional suffering, including chronic anxiety
and depression, has an equally profound
impact on brain structure and function. In-
deed, some of the same brain regions are
disrupted in both chronic pain and depres-
sion, providing clear biological evidence of
the overlap between physical and mental
distress.*!

Other types of mental harm such as
Post-Traumatic Stress Disorder (PTSD)
can be shown objectively to affect the brain,
thereby demonstrating that this emotion-
al injury is also physical in nature. Indeed,
one court has soruled. In the Michigan case
Allen v. Bloomfield Hills School District, the
plaintiff was operating a train when he
crashed into a bus that had negligently
strayed onto the train tracks. The plaintiff
developed PTSD because the crash resulted
in the deaths of several schoolchildren. The
lower court dismissed his tort claim because
the applicable Michigan statute required a
showing of “bodily injury,” which the court
ruled the plaintiff had not proved.**

The Court of Appeals reversed the rul-
ing, relying on PET scans of the plaintiff,
showing that he had suffered abnormali-
ties in the brain due to the accident.?3 The
court noted that “brain injury is a bodi-
ly injury.”*4 The “plaintiff presented ob-
jective medical evidence that a mental or
emotional trauma can indeed result in
physical changes to the brain. ... There
should be no difference medically or le-
gally between an objectively demonstrated
brain injury, whether the medical diagno-
sisis a closed head injury, PTSD, [or] Alz-
heimer’s Disease.”? The brain is a part of
the body, and hence an injury to the brain
that is objectively verifiable should count
as physical injury.

The neuroscientific insight that mental
pain and harm are sometimes the result of
or correlated with brain damage or abnor-
malities may also play an important role
in constitutional jurisprudence address-
ing American prison systems’ practices of
prolonged solitary confinement.

At any given time, an estimated one hun-
dred thousand prisoners in this country
are held in solitary confinement. Such con-
finement varies slightly from state to state,
but it generally involves a prisoner being
kept for approximately twenty-three hours
aday alonein a small cell, with minimal so-
cial contact and no physical contact with
others.?6

A draconian example of such solitary
confinement existed for many years at the
Pelican Bay State Prison Security Housing
Unit (SHU). At that prison, builtin 1989, ap-
proximately 1,300 prisoners were impris-
oned in small, Spartan, eighty-square-foot
cells with no windows for almost twenty-
three hours a day. For years, they had no
view of the outside world; they saw no
birds, trees, cars, or grass.*” For one-and-
a-half hours per day, they went out to arec-
reation “yard” attached to their cell block.
This was a facility about twice the size of
their cell, with fifteen-foot-high walls and
a grate over the top where they recreated,
alone. If they went out to the yard at the
right time during the day, it was possible
to see a little sunlight, but, generally, most
prisoners had only fleeting, if any, glimps-
es of direct sunlight during their stay at Pel-
ican Bay. They were allowed no phone calls
atall exceptin an “emergency,” which was
defined as a parent dying, in which case they
were allowed afifteen-minute call with next
ofkin. They were permitted visits with their
family, but no contact visits, meaning they
only could speak with their visitors through
an intercom, viewing them through a glass
window, unable to touch or hug their loved
ones. While some had televisions and radi-
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os, there was no educational, vocational, or
religious programming or activities.?

One might think that only the most
heinous, pathologically violent prisoners
wouldbe placed in these conditions. But, in
fact, most of the 1,300 prisoners at the Peli-
can Bay SHU were not there because of any
violent act they had committed in prison,
but solely because they were either mem-
bers or associates (aloose definition that in-
cluded people who simply associated with
members) of a prison gang. These prison-
erswere placed in the SHU for an indetermi-
nate period of time, which in practice gen-
erally meant until the end of their prison
terms, unless they were paroled, snitched,
or died. In short, the only real way out of
the SHU and into the general prison popu-
lation was to become an informant against
the gang, usually a dangerous proposition.

It is hard to imagine surviving in this
environment for more than a few days or
weeks without becoming suicidal or men-
tally ill. Some of the prisoners placed in
the SHU did become mentally ill. But hun-
dreds did not. It is a testament to the hu-
man being’s ability to adapt to atrocious
conditions that many prisoners were able
to survive these conditions not only for
weeks, but for decades. As of 2011, almost
one hundred of the prisoners at Pelican
Bay SHU had been held in solitary con-
finement for over two decades, and al-
most five hundred had been so confined
for more than ten years. Survival does not,
however, mean that they did not suffer se-
rious mental harm: depression, paranoia,
and loss of concentration and memory are
just some of the symptoms associated with
extended solitary confinement.

In 1990, within a year after the Pelican Bay
SHU opened, a high-powered and skilled
group of lawyers sued the California pris-
on system on behalf of the class of prisoners
incarcerated at the Pelican Bay SHU. They
drew as the judge who would hear the case
one of the most progressive, civil-rights ori-
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Thelton Henderson. The case went to tria
in1993, and in early 1995, Judge Henderson
ruled that California officials had denied
plaintiffs’ constitutional rights by using ex-
cessive force and by not providing adequate
medical care.?” Yet on the fundamental is-
sue of whether placing prisoners in such
strict isolation for years by itself constitut-
ed cruel and unusual treatment prohibit-
ed by the Eighth Amendment, Henderson
did not pull the trigger, even if he did find
that the conditions were draconian, sterile,
and isolating. For example, he opined that
“the overall effect of the SHU is one of stark
sterility and unremitting monotony.3° He
found that the conditions of social isolation
were profound and noted that when he vis-
ited the prison, he observed prisoners pac-
ing around in their cells as if they were an-
imals in a zoo.3'

The plaintitfs had submitted expert tes-
timony from two internationally promi-
nent psychological experts who had inter-
viewed many prisoners and concluded that
they suffered from varying degrees of psy-
chological pain, including paranoia, lack
of concentration, chronic depression, con-
fused thought processes, hallucinations,
irrational anger, emotional flatness, vio-
lent fantasies, and oversensitivity to stim-
uli.3* Henderson acknowledged that men-
tal pain, but held that it did not rise to the
level of a constitutional violation, stating:

therecord demonstrates that the conditions
of extreme social isolation and reduced en-
vironmental stimulation found in the Peli-
can Bay SHU will likely inflict some degree
of psychological trauma upon most inmates
confined there for more than brief periods.
Clearly, this impact is not to be trivialized;
however, for many inmates, it does not ap-
pear that the degree of mental injury suf-
fered significantly exceeds the kind of gen-
eralized psychological pain that courts have
found compatible with Eighth Amendment
standards.33
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Henderson did find that for the group of
prisoners who were mentally ill or had a his-
tory of prior psychiatric problems, place-
ment in the SHU did constitute an Eighth
Amendment violation.

For these inmates, placing them in the SHU
is the mental equivalent of putting an asth-
matic in a place with little air to breathe. The
risk is high enough, and the consequences
serious enough, that we have no hesitancy
in finding that the risk is plainly “unreason-
able.” Such inmates are not required to en-
dure the horrific suffering of a serious men-
talillness or major exacerbation of an exist-
ing mental illness before obtaining relief.34

Almost twenty years later, in 2011, thou-
sands of prisoners in California went on a
hunger strike protesting the conditions at
the Pelican Bay SHU and other SHUs around
the state. That hunger strike garnered na-
tional and international attention and even-
tually led to a class action lawsuit claiming
that incarceration at Pelican Bay for more
than ten years was cruel and unusual pun-
ishmentin violation of the Eighth Amend-
ment.3> Some of the same prisoners who
were at Pelican in the early 1990s were still
there in 2011 and were named plaintiffs in
the new class action lawsuit.3

California responded to the lawsuit by
arguing that Judge Henderson had already
ruled that the type of psychological pain
and suffering that the ordinary, non-men-
tally ill prisoner suffered at Pelican Bay did
not rise to the level of a constitutional vio-
lation, and that only harm that resulted in
serious mental illness or attempted suicide
wouldbeactionable. None of the ten named
plaintiffs in the new Ashker v. Governor
were mentally ill, although they all claimed
serious psychological harm. Moreover, they
argued that Judge Henderson'’s ruling had
been based on a record of prisoners who
had spent two to three years at Pelican Bay,
and that he had specifically left open the

possibility that more prolonged stays in sol-

itary confinement might violate the Consti-
tution. Henderson could “not begin to spec-
ulate on the impact that Pelican Bay SHU
conditions may have on inmates confined
in the SHU for periods of 10 or 20 years or
more; the inmates studied in connection
with this action had generally been con-
fined to the SHU for three years or less.”3”
Judge Claudia Wilken, who was assigned to
hear Ashker, rejected California’s motion to
dismiss the lawsuit, finding it was not pre-
cluded by Judge Henderson'’s decision in
Madridv. Gomez.38

While Ashker proceeded, the plaintiffs
still faced the substantial hurdle set by
Henderson and other cases that general-
ized psychological pain such as depres-
sion, paranoia, lack of concentration or
memory, anger, and hallucinations was in-
sufficient, at least if suffered for only sev-
eral years, to constitute cruel and unusual
punishment. The plaintiffs’ team had in-
cluded top notch psychological experts,
one of whom, psychologist Craig Haney,
had also testified in the Madrid case. More-
over, the plaintiffs” psychological harms
seemed even more profound than those
recognized in Madrid and, the team felt,
ought to have been sufficient to establish
an Eighth Amendment violation. Nev-
ertheless, the law’s general discounting
of psychological harm and the Supreme
Court’s reluctance to recognize familiar
modes of punishment as cruel and unusu-
al precluded complacency.

The law concerning prisoners, like the
torts jurisprudence discussed above, tends
to discount psychological pain and suffer-
ing, as did Judge Henderson. While the
courts have recognized that psychologi-
cal harm inflicted by prison officials can
constitute an Eighth Amendment viola-
tion, Congress enacted a statute, the Pris-
on Litigation Reform Act, that precludes
prisoners who suffer constitutional vio-
lations from being awarded damages un-
less they can show that they have suffered
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“physical injury” and not purely men-
tal harm.39 Thus, for example, the Elev-
enth Circuit Court of Appeals dismissed
a damages claim in which prison offi-
cials had “ordered prisoners to strip na-
ked, and performed body cavity searches
while members of the opposite sex were
present; ... made harassing comments to
an inmate because of his perceived sexual
orientation; and ordered one prisoner to
‘tap dance’ while naked.”4° So too, while
some courts have held that rape or other
sexual assaults constitute a physical inju-
ry within the meaning of the Prison Litiga-
tion Reform Act, several courts have held
that “the bare allegation of sexual assault”
does not constitute a physical injury under
the statute.#! Furthermore, when the Sen-
ateratified the Convention on the Preven-
tion of Torture, it added a reservation that
mental harm would not count as torture
unless it fell within certain narrowly cir-
cumscribed exceptions.#* As it does with
tort law, the United States treats mental
pain as a second-class citizen for purposes
of the international law of torture.

Given the reluctance of the courts and
Congress to fully recognize that the men-
tal pain wrought by solitary confinement
rises to the level of an Eighth Amendment
violation, plaintiffs’ counsel sought ways
of bringing other sciences and social sci-
ences to demonstrate the harm caused by
such conditions. In this case, the science
was brought to bear in support of a conclu-
sion that seemed obvious. To hold a person
in a small cell with no windows for twenty-
three hours a day under crushing condi-
tions of isolation for ten, fifteen, or twen-
ty years must cause serious harm to that in-
dividual in a manner that civilized society
should not tolerate. As one prominent court
of appeals judge has noted, it seems “pretty
obvious, thatisolating ahuman being from
other human beings year after year or even
month after month can cause substantial
psychological damage, even if the isolation
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in a concurring opinion in a case that di
not directly challenge the use of solitary
confinement, “the human toll wrought by
extended terms of isolation has long been
understood and questioned by writers and
commentators....[R]esearch still confirms
what this Court suggested over a century
ago. Years on end of near total isolation ex-
actaterrible price.”44

The plaintitfs’ use of neuroscience in the
solitary confinement challenge was thus
similar to the role neuroscience played in
the Eighth Amendment challenge to the
execution of juveniles, wherein the Court
viewed scientific evidence not as an inde-
pendent basis for decision, but as evidence
that would tend to confirm the conclu-
sion that prolonged solitary confinement
caused serious mental and physical harm
to the brain to a degree prohibited by the
Constitution. As the Court noted in the ju-
venile death penalty case Roperv. Simmons,
in distinguishing between adults and juve-
niles, “as any parent knows, and as scien-
tific and sociological studies respondent
and his amici cite tend to confirm, ‘a lack
of maturity and underdeveloped sense of
responsibility are found in youth more
often than in adults, and are more under-
standable among the young.””4>

Using neuroscience in the prisoner con-
text, however, faced substantial obstacles.
The most important was that neuroscien-
tists had never studied the brains of pris-
oners and, therefore, no studies directly
on point existed. Moreover, the possibili-
ty that neuroscientists could do significant
scientific studies of the Pelican Bay prison-
ers was remote. To demonstrate conclu-
sively that solitary confinement alters the
brain, a study would have to use one of two
types of design. The optimal design would
be longitudinal and would require gath-
ering baseline brain imaging data on pris-
oners before they were placed in solitary
confinement followed by periodic testing
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to ascertain changes in brain structure and
function. To be certain that such chang-
es were associated with isolation and not
with prison life in general, similar observa-
tions of well-matched control subjects (of
similar age, sex, mental ability, and ideal-
ly criminal offense history) would have to
be taken over the same period of time. An
additional control group of subjects equal-
ly well-matched on crucial variables but
not incarcerated would also be useful since
this would enable the parsing of the effects
of the general stress of prison life from the
additional impact of social isolation, phys-
ical inactivity, and other distresses of soli-
tary housing. Absent the basal data, a less
optimal cross-sectional design could be
used, but it would require a larger num-
ber of prisoners in order to enable either
the two-way or three-way comparison.

Not only would the cost of doing such a
study be massive and untenable for a pub-
lic interest lawsuit, but even if the neces-
sary funds could be raised, prison officials
do not allow scientists into the prison to do
studies, and, absent an unlikely court or-
der, the plan would not be workable. Thus,
using neuroscience to aid the Court in un-
derstanding how prolonged solitary con-
finement affected the brain required draw-
ing on extant knowledge and theory and
extrapolating from what scientists know
generally about the brain to the situation
in which these prisoners found them-
selves. This is a second-best solution, but
the lawyers thought it would be nonethe-
less valuable to the Court, even though a
more definitive study of the type sketched
above was not possible for the purposes of
Ashkerv. Brown.

Despite these obstacles, the Ashker law-
yers decided to make neuroscience evidence
part of their core case for two reasons. First,
the Supreme Court has held that to estab-
lish an Eighth Amendment violation, a pris-
oner must show that he or she has been de-
prived of some basic human need such as

food, sleep, or exercise.4® Court challeng-
es to solitary confinement have sought to
add social interaction to thelist of basic hu-
man needs, and in some cases, have been
successful.#” Neuroscience could aid in es-
tablishing that the human brain requires
social interaction with other people and,
therefore, such interaction is a basic hu-
man need. In Ashker, the plaintiffs submit-
ted an expert report from neuroscientist
Matthew Lieberman, the director of the
Social Cognitive Neuroscience Laborato-
ry at the University of California, Los Ange-
les, and author of the award-winning book,
Social : Why Our Brains Are Wired to Connect.43
His declaration explained why social inter-
action is a basic human need on a par with
sleep or exercise. The deprivation of that
human need will not — unlike the depriva-
tion of food - result in death in a short or-
der, butlike the deprivation of sleep or exer-
cise, it will have very deleterious effects on
both mental and physical health over time.

The second reason to introduce neurosci-
ence evidence was to break down the divide
between mental and physical pain. The re-
search suggests that solitary confinement
would produce physiological changes in
the brain, harm that is therefore physical,
potentially observable, and causes mental
pain. As in the tort context, a demonstra-
tion of physiological harm would supple-
ment the psychological research of the
harm suffered by individuals who are de-
nied social contact.

Ashker isbut one of several cases in which
neuroscience has been used to challenge
prolonged solitary confinement. As al-
ready mentioned, the Ashker plaintiffs in-
troduced Lieberman’s expert report to sup-
port their claims that solitary confinement
causes serious mental and physical harms
and deprives those confined of the basic
human need of social interaction. Lieber-
man had never studied prisoners nor sol-
itary confinement in state prisons, but he
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applied his general research on the effects
of social isolation on the brain to the Pel-
ican Bay context.

Lieberman started his report with the
proposition that “it is considered settled
science within the field of psychology that
humans and all mammals have a funda-
mental need for social connection.”49 Lieb-
erman then described the neuroscientif-
ic contribution to understanding social
connection as a basic need. He summa-
rized that

the brain has a neural system that registers
various kinds of physical pain - each linked
to a potential survival threat (loss of food,
water, shelter). ... My lab and others have
observed that when individuals are in a so-
cially deprived state, they experience social
pain and this produces neural activity con-
sistent with it being a form of pain.5°

To Lieberman, his neuroscience re-
search, along with the work of others, pro-
vides compelling evidence that the social
pain of isolation involves “the same neu-
ral and neurochemical processes invoked
during physical pain.”s' Indeed, fMRI
studies that he conducted in collabora-
tion with psychologist Naomi Eisenberger
demonstrated that when people were sub-
jected to social isolation, it affected neural
activity in certain cortical regions of the
brain associated with physical distress, in
the same way physical pain would. Lieb-
erman’s study has been replicated dozens
of times in labs around the world. Lieber-
man concluded that the social pain caused
by isolation is not metaphorical pain, but
has a physical effect on brain activity caus-
ing the brain to signal distress.5

The Amicus Curiae Brief of Medical and
other Scientific and Health Related Profes-
sionals filed in the United States Supreme
Court case of Ziglarv. Abbasi also used neuro-
science studies to support the proposition
that solitary confinement causes both seri-
ous psychological and physical harm.3 The
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osition that neuroscience studies sugges
that solitary confinement can “fundamen-
tally alter the structure of the human brain
in profound and permanent ways.”54 Akil’s
view reflects the knowledge that the human
brain, like all mammalian brains, alters its
structure and functioning based on stimuli
fromits environment. This process, termed
“neuroplasticity,” subsumes several mech-
anisms, including changes in branching or
arborization of neurons to enable new con-
nections to neighboring brain cells, chang-
es in activity of certain brain circuits, and,
in specialized brain regions, changesin the
rate of birth of new neural cells that become
embedded in critical circuits.

One region that is very “plastic” is
the hippocampus (or seahorse, due to
its shape). The hippocampus plays a criti-
cal role in handling the interface of the in-
dividual with the external world by map-
ping the physical environment in three
dimensions: it sets the level of emotion-
al reactivity and anxiety, it encodes stress-
ful events and controls the body’s response
to stressors, and it plays a primary role in
encoding memories of recent events and
determining whether they are destined
for long-term storage elsewhere in the
brain. These changes are typically adap-
tive in that they enable the individual to
assess a context (physical and emotion-
al), react to it appropriately, and remem-
ber it and anticipate future responses. But
under conditions of severe and sustained
stress, the hippocampus loses this neuro-
plasticity: it physically shrinks, the rate
of birth of new cells diminishes or ceases,
the arbors regress, and the opportunity for
contacts with neighboring cells decreases.
Itis therefore not surprising that this brain
region begins to fail in its functioning, with
loss of emotional and stress control, loss
of stress regulation, sometimes defects in
memory, spatial orientation, and other cog-
nitive processes, and in extreme cases, last-
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ing changes in mood, including severe de-
pression. Moreover, since the brain is high-
ly interconnected, this is but one node of
many changes that propagate across the
brain and greatly diminish the individual’s
affective and cognitive functions, resulting
in long-term deficits in each.

As argued by Akil in the context of the
amicus brief, each of the key features of
solitary confinement —lack of meaning-
ful interaction with others and the nat-
ural world and lack of physical activity
and visual stimulation - “is by itself suffi-
cient to change the brain ... dramatically
depending on whether it lasts briefly or is
extended.”> As noted in the brief, many
neurobiological studies “reveal that cer-
tain regions of the brain of people who ex-
perience extreme psychological stress (like
those in solitary confinement) literally di-
minish in volume because the neural cells
become shriveled. s

A large body of animal studies strongly
supports the notion of altered neuroplas-
ticity as a result of an impoverished envi-
ronment. In a Canadian case, challenging
prolonged solitary confinement in Brit-
ish Columbia, the lawyers sought to in-
troduce an expert report from neurologist
and animal behavior scholar Michael Zig-
mond, who noted that the rats and mice
that he studies have 99 percent of the same
genes as humans and that the basic neuro-
anatomy of the mouse parallels that of hu-
mans.%’ Zigmond reports that his and oth-
er studies demonstrate that when mice and
rats are randomly grouped into two differ-
ent environments, one that is enriched
with lots of activities and another that is
isolated, the rodents in the isolated envi-
ronment show “enormous differences,”
such asa “decrease in the anatomical com-
plexity of the brain (including fewer con-
nections between nerve cells and even few-
er nerve cells) and a decrease in the num-
ber of blood vessels in the brain.”s® These
animals also show differences in learning

and memory, as well as susceptibility to a
range of diseases that emulate human dis-
eases such as Alzheimer’s disease, Parkin-
son’s disease, and strokes.>?

Zigmond concludes that “some of these
effects are undoubtedly related to one or
more of the biochemical effects of isolation,
which include a decrease in the concentra-
tion of ‘neurotrophic factors’ or growth
factors that are responsible for the repair
of neurons should they begin to atrophy.”®°
A key neurotrophic factor is brain-derived
neurotrophic factor (BDNF), which modu-
lates diverse functions including learning,
memory, navigation, and mood. Similar-
ly, Zigmond has reported that isolation de-
creases the synthesis of the neurotransmit-
ter dopamine, which is critical for motor
function and reward, and the capacity to re-
duce inflammation and oxidative stress.*!

Zigmond’s most recent and in-depth
study showed that brains of isolated ro-
dents have smaller neurons, with fewer
branches in the hippocampus and cere-
bral cortex regions, which atfectlearning,
memory, and executive brain functions.5?
The one region that does show more activ-
ity is the amygdala, which mediates fear
and anxiety, symptoms reported by human
prisoners confined in solitary.

Mice and rats, of course, are not hu-
mans, and therefore these studies do not
prove that human brains are affected in the
same ways as those of rodents.®3 Nonethe-
less, there are similarities, and the fact that
rodents and other mammals react to iso-
lation in a manner that affects their brain
functions is some evidence that the hu-
man brain is likely to be similarly affected.
Thus, this body of work by neuroscientists
is not dispositive. But, paraphrasing Jus-
tice Kennedy’s observation in Roperv. Sim-
mons, this research tends to confirm what
common experience and years of psycho-
logical studies teach us: that prolonged
solitary confinement can cause both seri-

ous psychological and physiological harm.
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One would think it self-evident from a
purely ethical perspective that placing a per-
son in a small cell for twenty-three hours
a day with very limited or no social con-
tact for years, and sometimes for decades,
should not be permitted in civilized soci-
ety. However, thelaw requires evidence that
such treatment would cause serious harm,
and it is in this domain that neuroscience
can play an importantrole in thelegal strug-
gle against prolonged solitary confinement.
Asdiscussed above, neuroscience is poten-
tially relevant not just to this but to a wide
range of other legal issues because an un-
derappreciated and often overlooked con-
tribution that neuroscience can bring to the
law is to break down the division that cur-
rently exists between physiological and psy-
chological harm and between physical and
mental injury. Neuroscience challenges the
law’s long-unchallenged assumption that
most mental suffering is inescapably sub-
jective. Proceeding from the obvious truth
that the brain is a physical organ, neurosci-
ence can show empirically and explain the-
oretically that the brain both regulates and
is profoundly affected by mental harm and
suffering.

As the interface between neuroscience
and the law evolves, several challenges are
likely to emerge. While we have under-
scored the value of neuroscience in provid-
ing scientific support for commonsense no-
tions, there willlikely be situations in which
the opposite happens. Science teaches us
that, on occasion, what seem to be obvi-
ous truths are incorrect. An example is the
widely held belief that children are intrin-
sically resilient, that they will not remem-
ber early life trauma, that they will simply
notencode the stress, or that they will read-
ily forget it. However, neurobiological evi-
dence clearly shows that early-life traumat-
icevents, especially if repeated, can produce
a lasting deleterious effect on the individ-
ual that will manifest later in life. Societal
views, as well as legal thought, will likely
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sights.

Moreover, when neuroscience accords
with common sense, it may nonethe-
less provide novel perspectives that may
be impactful on legal decisions and legal
thought. For example, neuroscience has
validated the importance of so-called crit-
ical periods during human development
when major epigenetic, cellular, and mo-
lecular reprogramming can take place in
response to environmental conditions, but
ithas also shown that such key periods are
not confined to early childhood. One key
period occurs during adolescence. As ad-
ditional biological evidence accumulates,
it will be important for the law to contem-
plate the implications of such a major bi-
ological upheaval, both in understand-
ing human behavior and in dealing with
it from a legal standpoint.

Another major challenge stems from the
tact that neurobiological changes are rare-
ly binary. Rather, they are incremental, re-
flecting processes that may wax and wane,
and the threshold at which a change be-
comes deleterious can be difficult to dis-
cern. For example, as described above,
stress remodels the brain. Some level of
remodeling is adaptive and enables coping
with further stress, but chronic or severe
stress becomes maladaptive, leading to neu-
ral damage. However, the point at which a
changeislikely to be damaging rather than
helpfulis unclear and varies as a function of
the preexisting vulnerability or resilience of
any given individual. Moreover, as tools and
techniques in neuroscience evolve, our abil-
ity to detect changes will improve.

The existence of these continua is not
readily compatible with legal formalisms
that may classify matters in more binary
ways. An example is the notion of com-
petency. As neuroscientists develop more
robust biomarkers of cognitive function,
it may be possible to detect loss of com-
petency in some functions (such as recall
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of recent events) coexisting with mainte-
nance of competency in other brain func-
tions (such as recall of distant events or
moral judgment). This may push legal
thought toward a more nuanced defini-
tion of competency or facets thereof, in-
formed by scientific knowledge.

Our thinking about the ethical, philo-
sophical, and legal implications that arise
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from the explosion in neuroscience knowl-
edge is in its infancy. It is clear, however,
that ongoing discourse between the disci-
plines will profit both the science and the
law, framing questions in interesting ways
for the neuroscientist and challenging le-
gal professionals to amend old or develop
new conceptual frameworks.
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Abstract: The Bayh-Dole Act of 1980 established a new default rule that allowed nonprofit organizations
and small businesses to own, as a routine matter, patents on inventions resulting from research sponsored by
the federal government. Although universities helped get the Bayh-Dole Act through Congress, the primary
goal, as reflected in the recitals at the beginning of the new statute, was not to benefit universities but to pro-
mote the commercial development and utilization of federally funded inventions. In the years since the pas-
sage of the Bayh-Dole Act, universities seem to have lost sight of this distinction. Their behavior as patent
seekers, patent enforcers, and patent policy stakeholders often seems to work against the commercialization
goals of the Bayh-Dole Act and is difficult to explain or justify on any basis other than the pursuit of revenue.
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The Bayh-Dole Act of 1980 established a new de-
fault rule that allowed nonprofit organizations and
small businesses to own, as a routine matter, patents
on inventions resulting from research sponsored by
the federal government.' The new law replaced di-
vergent and changeable rules and practices of dif-
ferent federal funding agencies. [t made ownership
more predictable and reduced the need for case-by-
case negotiations to secure rights.*

University patent ownership featured prominent-
ly in subsequent commentary on the Bayh-Dole Act,
but the initial choice tolimit the new rule to nonprof-
it organizations and small businesses was a matter
of political expediency. Although universities helped
get the Bayh-Dole Act through Congress, the prima-
ry goal, as reflected in the recitals at the beginning of
the statute, was not to benefit universities but to pro-
mote the commercial development and utilization of
federally funded inventions.3 It was part of a broad-
erinitiative to give patent ownership to research con-
tractors, rather than to federal funding agencies, in
order to accelerate commercial development. By ap-
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plying the new default ownership rule only
to nonprofit organizations (including uni-
versities) and small businesses, advocates
sidestepped decades-old objections to giv-
ing patent monopolies to powerful busi-
ness interests when inventions were made
at taxpayer expense. Had large businesses
been included in Bayh-Dole, an anonymous
Senate aide confided to areporter, “the bill
would never have [had] a chance of pass-
ing.”4 But the limitation was only tempo-
rary. Soon enough, the new policy was ex-
tended tolarge businesses, first quietlyinan
executive order signed by President Ronald
Reagan, and then more durably in an incon-
spicuous amendment to the statute.’
Universities fit awkwardly in the argu-
ments for patent ownership by contrac-
tors rather than government agencies.
Advocates emphasized that government
agencies do not commercialize inventions
themselves, and therefore government
ownership inevitably required costly li-
censing transactions to transfer the rights
that firms required to protect investments
in commercialization. Government stew-
ards might be cautious about giving public
property away to private firms, introduc-
ing uncertainty and delay. When the con-
tractor was a private firm, commercializa-
tion could proceed more quickly by vest-
ingrightsin the contractor from the outset.
But universities are quite different from pri-
vate firms. Like the government, universi-
ties do not themselves commercialize in-
ventions, but must license their patents
for commercialization to proceed. More-
over, in 1980, most universities were rela-
tive newcomers to the patent system, hav-
ing generally avoided patenting for much of
the twentieth century, concerned that pat-
enting conflicted with their mission to dis-
seminate knowledge.® Universities had no
more, and arguably less, expertise in licens-
ing than the government agencies that were
criticized as ineffective, and had a similar
history of hostility toward patents.
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Universities had, however, another ar-
gument for patent ownership: only they
could provide the close collaboration be-
tween faculty and commercial licensees
necessary to achieve effective technology
transfer for early-stage inventions made in
academic laboratories. Patent ownership
would give universities and their faculties
incentives to secure patent rights and to
aid commercial licensees in developing
their inventions and bringing them to mar-
ket. Otherwise, universities would have
little reason to divert time and resourc-
es away from their academic missions in
order to secure patents and to collaborate
with licensees. Universities’ history of for-
saking patents in favor of publication and
the dissemination of knowledge made this
account plausible. It also made universi-
ties seem more trustworthy than business
firms: universities would use their patents
for public benefit rather than private gain.
The perceived halos over universities lit
the path to passage of the Bayh-Dole Act.

As ajustification for university patents,
the logic of technology transfer has limits.
Some university inventions surely fit the
paradigm of early-stage discoveries requir-
ing further substantial private investment,
assisted by university scientists, to launch
as commercial products. An important ex-
ample highlighted in the Bayh-Dole hear-
ings was candidate drugs funded by the
National Institutes of Health (N1H) medic-
inal chemistry program. Private firms had
proven unwilling to develop these drugs
and to shepherd them through the FDA
approval process under the terms of NIH
agreements from the 1960s that restrict-
ed the firms’ ability to secure exclusive
rights.” Exclusive patent rights were nec-
essary to motivate pharmaceutical firms to
invest in expensive clinical trials of prom-
ising new drugs. The NIH responded by de-
veloping Institutional Patent Agreements
(1PAs) that enabled universities to patent
drugs resulting from federally funded re-
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search and to license their rights to firms.
But some IPAs were stalled in administra-
tive review while Bayh-Dole was pending,
fueling university interest in codifying pat-
ent ownership rules.

Many university inventions, however, do
not require substantial postdiscovery in-
vestment and the assistance of faculty in-
ventors to achieve commercial application.
Some of the most lucrative university pat-
ents covered broad enabling technologies
that would have been ready for widespread
use with or without university patents.
These included the Cohen-Boyer patents on
basic recombinant DNA techniques (which
have generated approximately $255 million
for Stanford University and the Universi-
ty of California) and the Axel patents on
methods to introduce genes for foreign pro-
teins in eukaryotes (which have generated
approximately $80o million for Columbia
University).® Such technologies face little
risk of languishing in academic archives if
they are published without patents. Patent-
ing them may provide revenue for universi-
ties, but it does not further Bayh-Dole’s ex-
plicit goal of promoting the development
and dissemination of new technologies. Ac-
cording to Niels Reimers, who developed
the licensing scheme for the Cohen-Boyer
patents, patents on such platform technolo-
giesimposea “tax” on subsequent applica-
tions, redounding to the benefit of univer-
sities, which then use the funds for educa-
tion and research.? Universities prize such
patents as a source of unfettered discretion-
ary funds, but they do not promote com-
mercialization; rather, they make commer-
cial development more costly by imposing a
need to negotiate and pay for licenses.

Congress recognized that contractor
ownership might not be the best way to
achieveits goalsin all cases. Bayh-Dole pro-
vided several mechanisms to depart from
this default rule in the terms of funding
agreements. In “exceptional circumstanc-
es,” the agency could determine that with-

holding title to the invention would better
promote the goals of the Act.’® An agen-
cy could also exercise statutory “march-
in rights” to license Bayh-Dole patents if
it determined that the university or its ex-
clusive licensee was not taking steps to
achieve “practical application of the sub-
jectinvention” or, if necessary, “to alleviate
public health or safety needs.”*! Finally, the
government retained a paid-up, nonexclu-
sive license to use or to authorize others to
use the inventions on behalf of the govern-
ment."? But federal research sponsors have
made little use of these provisions to date,
perhaps because of burdensome proce-
dural requirements.’3 These requirements
were no accident. The architects of Bayh-
Dole sought to overcome hostility toward
patents in universities and in some fund-
ing agencies that they saw as an obstacle to
commercial development.

The statute did not limit the new owner-
ship rule to inventions requiring follow-on
investment to promote development. And
universities have not imposed such limits
on themselves.' Universities soon came to
regard their Bayh-Dole patents as entitle-
ments, using them to generate revenue even
when licensing rights were unnecessary for
commercialization. The result may actual-
ly impede commercialization in some cas-
es, and certainly makes it more expensive.

The drafters of the Bayh-Dole Act may
have failed to realize that antipatent atti-
tudes were quickly declining in the acad-
emy. Bayh-Dole accelerated a trend that
was well under way in the 1970s to reverse
formal policies against patenting and to
establish university technology transfer
offices.’> As economist Bhaven Sampat
observes, Bayh-Dole fostered university
patenting “by providing strong Congres-
sional endorsement for the position that
active university involvement in patent-
ing and licensing, far from being ignoble,
serves the public interest.”'® Perhaps uni-
versities could keep their halos while plow-
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ing patent revenues back into research and
education.

One could argue for university patent
ownership as a way to give universities fi-
nancial rewards for valuable inventions.
Notably, this is not among the seven goals
recited in the Bayh-Dole preamble.'” Such
an explicit recital might well have drawn
political fire. But the argument was not
even made.

Sometimes legislation enacted for one
purpose turns out to serve another, equal-
ly important purpose. Whatever the intent
in 1980, enhancing university revenues
through patents may now seem like sound
policy. But even now, the revenue-for-uni-
versities rationale is raised only sotto voce, if
atall. In case after case, universities justify
their patent rights by appealing to the dan-
ger of inventions languishing forlack of pat-
ent protection, even when university pat-
ents are plainly unnecessary for commer-
cialization. The argument persists because
promoting commercialization, notrevenue,
was the foremost justification for universi-
ty patent ownership in the Bayh-Dole Act.

The overall impact of Bayh-Dole hasbeen
a topic of lively debate in the thirty-eight
years since its passage.'® University patent-
ing has dramatically increased, and a few
universities have made alot of money from
royalties. Yet licensing revenues remain a
small portion of university budgets overall.
Respondents to a 2015 survey of the Associ-
ation of University Technology Managers
reported $2.5 billion in licensing revenues
(including revenues from trademark, copy-
right, and unpatented technologies). This
is less than 4 percent of the $66.6 billion in
university research expenditures, with the
wealthiest universities capturing most of
the benefits. Although university technol-
ogy transfer professionals take credit for
stimulating commercial development of
new technologies, it is not clear how much
of that development would have occurred
without university patents.
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In the post—Bayh-Dole era, universities
—the third-largest employer of lobbyists —
have had some success in getting Congress
to shape patent law to favor their inter-
ests.'? They have secured statutory chang-
es that fortify university patents and make
it harder for firms to avoid liability for in-
fringing them.

Meanwhile, universities have had impor-
tant losses in the courts, especially before
the U.S. Court of Appeals for the Federal
Circuit (Federal Circuit), an intermedi-
ate appellate court with consolidated juris-
diction over patent matters. In a growing
body of case law, the courts have refused to
adapt patent doctrine to accommodate the
circumstances of university research, some-
times with open skepticism toward argu-
ments that universities are acting in the pub-
lic interest. At times, special pleading from
universities seems to have backfired, pro-
voking courts to fortify doctrines that lim-
it the patenting of the kinds of early-stage
discoveries that universities often produce.

Universities have, in many cases, pursued
patents that they could enforce against
product-developing firms for the evident
purpose of getting a piece of the action in
lucrative technologies that were already
being actively developed without the need
for university patents. They have some-
times worn their academic halos to court,
seeking to adapt patent doctrine to privi-
lege the interests of universities over the
competing interests of product-developing
firms. This agenda has met with consider-
able skepticism from the Federal Circuit,
which has sometimes explicitly questioned
whether university patents are promoting
or impeding commercial product devel-
opment.

An early sign that universities were pursu-
ing patents that were unnecessary for com-
mercial development was the involvement
of universities in interference proceed-
ings — administrative proceedings within
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the U.S. Patent and Trademark Office to de-
termine priority of invention — in which the
university claimed to have made the inven-
tion before acommercial inventor. When a
university competes with a near-simulta-
neous commercial inventor seeking patent
rights on the same invention, it is difficult
to argue that the university is just trying to
preserve incentives for commercialization
of an invention that would otherwise fail to
attract commercial interest. Interferences
are only available to establish priority for
patent applications filed before March 16,
2013, when U.S. law changed to award pri-
ority to the first inventor to file a patent ap-
plication rather than to the first to make the
invention.2° But before that date, interfer-
ences were especially common in biotech-
nology, a field in which multiple research
teams often compete intensely to reach the
same goals (such as cloning an obviously
important gene). Health policy scholars
Jonathan Merz and Michelle Henry found
thatinterferences in biotechnology and or-
ganic chemistry were six times more fre-
quent than for patents on average, and that
most of the highly competitive “races” the
authors cited involved academic research
institutions.*!

Having to litigate a costly interference
against a university can only increase the
costs and risks facing a product-develop-
ing firm. Yet universities persisted in these
costly battles, appealing to the Federal Cir-
cuit when they lost in the Patent Office. In
apriority dispute between academic patent
applicants and a pharmaceutical firm over
an assay to identify anticancer compounds,
for example, the University of Texas South-
western Medical School pursued repeated
appeals to the Federal Circuit, although pre-
sumably the firm’s commercialization in-
centives would have been adequately pro-
tected by its own already-issued patent on
the same invention.**

Another strategy for universities more
interested in revenues than in promoting

product development is to seek broad pat-
entrights on the basis of preliminary aca-
demic research that would allow them to
sue private firms that later develop prod-
ucts not disclosed in the university pat-
ent applications. The Federal Circuit has
been consistently hostile to these efforts,
invalidating university patents in a series
of decisions that fortified the patent law re-
quirement that a patent application must
include a “written description” of the in-
vention.?3

Regents of the University of California v. Eli
Lilly involved the first commercial recom-
binant DNA product that ever reached the
market: human insulin.>4 University of
California (UC) researchers, having cloned
the rat insulin gene, obtained a broad pat-
ent covering recombinant microorganisms
with DNA sequences encoding human insu-
lin, mammalian insulin, and vertebrate in-
sulin, although the only sequence they dis-
closed was for rat insulin.? Meanwhile, sci-
entists at Genentech successfully cloned the
human insulin gene and produced recom-
binant human insulin. The pharmaceutical
firm Eli Lilly manufactured and distribut-
ed the final product, which began to replace
the previously used insulin product puri-
fied from slaughtered pigs as a treatment
for diabetes. The University of California
sued Eli Lilly and Genentech for patent in-
fringement. On appeal, the Federal Circuit
held the UC patent invalid on the basis of
what was then a controversial application
of the written description requirement. The
Federal Circuit held that the written de-
scription in the UC patent disclosure only
showed possession of the gene for rat insu-
lin, and because the human insulin gene had
aslightly different DNA sequence (because
the human insulin protein has a somewhat
different amino acid sequence), the patent
disclosure was insufficient to support the
claims to genes for human insulin and for
all vertebrate and mammalian insulins. Eli
Lilly and Genentech were therefore free to
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market recombinant human insulin with-
out liability to the University of California.

Later cases used the invigorated writ-
ten description requirement to invalidate
broad university patent claims to methods
of treatment based on discoveries of meta-
bolic pathways likely to be useful in devel-
oping new drugs. In University of Rochesterv.
G. D. Searle, the Federal Circuitinvalidated
claims that would have allowed the Univer-
sity of Rochester to demand royalties from
pharmaceutical firms that had developed
any selective Cox-2 inhibitors.26 Cox-2 in-
hibitors are anti-inflammatory drugs with
fewer gastrointestinal side effects than as-
pirin.?” The Federal Circuit invalidated the
university’s patent on a “method for selec-
tively inhibiting PGHS-2 activity in a hu-
man host” for lack of an adequate written
description. The inventors developed an
assay to identify Cox-2 inhibitors, but did
not identify or describe any specific inhib-
itors. The court explicitly rejected the argu-
ment that this holding “will have a signifi-
cant impact on the continuing viability of
technology transfer programs at universi-
ties and on the equitable allocation of intel-
lectual property rights between universities
and the private sector,” noting that “none
of the...policy objectives of the Bayh-Dole
Act encourages or condones less stringent
application of the patent laws to universi-
ties than to other entities.”8

The Federal Circuit was even more em-
phaticinitsenbancdecision in Ariad Pharma-
ceuticalsv. Eli Lilly.* Researchers at Harvard
and the Massachusetts Institute of Tech-
nology (MIT) described the NFxB path-
way that explained the mechanisms of ac-
tion of several blockbuster drugs. As in the
Rochester case, the university researchers
had not actually found an inhibitory com-
pound, but their patents broadly claimed
methods of regulating NFxB activity. The
Harvard/MIT patents were licensed ex-
clusively to Ariad Pharmaceuticals, which
sued Eli Lilly, developer of the NF»B inhib-
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itors Evista and Xigris. The Federal Circuit
seemed to view the university patents as an-
ticipatory poaching of the work of the phar-
maceutical industry rather than as essential
enablers of commercialization:

Such claims merely recite a description of the
problem to be solved while claiming all solu-
tions toit...leaving it to the pharmaceutical
industry to complete an unfinished invention.
Ariad complains that the doctrine disadvan-
tages universities to the extent that basic re-
search cannot be patented. But the patent
law has always been directed to the “useful
Arts,” U.S. Const. art. I, §8, cl. 8, meaning in-
ventions with a practical use ... and univer-
sities may not have the resources or inclina-
tion to work out the practical implications of
all suchresearch, i.e., finding and identifying
compounds able to affect the mechanism dis-
covered. That is no failure of the law’s inter-
pretation, butitsintention....[Thelaw] limits
patent protection to those who actually per-
form the difficult work of “invention” — that
is, conceive of the complete and final inven-
tion with all its claimed limitations — and dis-
close the fruits of that effort to the public.3°

The Federal Circuit rejected arguments
that the “written description” doctrine
that it had used to invalidate this and oth-
er broad university patents on early-stage
discoveries removed incentives for pri-
vate investment in the commercialization
of university inventions. Perhaps these ar-
guments seemed particularly unpersuasive
in a lawsuit against a firm that had devel-
oped and brought to market two commer-
cial products without the benefit of any pro-
tection provided by the university patents.

The practical significance of this line of
cases has been partially eclipsed by more
recent decisions from the U.S. Supreme
Court limiting patentable subject matter.
These decisions, which preclude patents
on natural products, laws of nature, and
phenomena of nature, provide an alterna-
tive basis for invalidating university pat-
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ents arising from fundamental discoveries
about biochemical pathways.3' Universi-
ties participated in amicus briefs that un-
successfully argued against the approach
ultimately taken by the Court. The Su-
preme Court holdings extend beyond the
problem of reach-through patents from
universities — the cases that gave rise to
the robust written description require-
ment from the Federal Circuit —and call
into question the validity of many com-
mercial patents in the life sciences.3*

Yet both the Federal Circuit’s written
description requirement and the Supreme
Court’s patentable subject matter doctrine
reflect similar concerns: that broad patents
on early research discoveries might hin-
der science and impede rather than pro-
mote applications of those discoveries. Al-
though both written description and pat-
entable subject matter doctrines apply to
all patents, they present more of an obsta-
cle to patenting early stage research discov-
eries from university laboratories than to
patenting commercial products. Universi-
ties argued that these consequences contra-
vened the purposes of the Bayh-Dole Act,
but to no avail. These decisions thus repre-
sent significant losses for universities and
provide a countervailing narrative to the
story that university patents are necessary
for commercial development.

In addition to seeking patents that are not
necessary to promote commercialization,
universities have put revenue goals ahead
of commercialization by enforcing their
patentsin litigation against firms that have
already developed successful commercial
products without the benefit of universi-
ty patents.33

A recent example that reached the U.S.
Supreme Court is Stanford University v. Roche
Molecular Systems.3* The patents at issue
arose from NIH-funded research performed
by Mark Holodniy, a Stanford postdoctoral
tellow. Stanford researchers were collabo-

rating with scientists at the private firm Ce-
tus to develop an HIV assay using the poly-
merase chain reaction (PCR). PCRis an im-
portant technology developed at Cetus that
later won its inventor, Kary Mullis, a Nobel
Prize. Stanford sent Holodniy to Cetus to
learn PCRand to work on an HIV assay. Ho-
lodniy then returned to Stanford and tested
the assay in the clinic with other Stanford
inventors before Stanford filed patent ap-
plications. Meanwhile, Roche acquired Ce-
tus’s PCR patentrights and began manufac-
turing PCR-based HIV detection kits. After
the patents were issued to Stanford, Stan-
ford sought royalties from Roche. When
they failed to reach agreement, Stanford
sued Roche for patent infringement. On ap-
peal, the Federal Circuit ruled that Roche,
rather than Stanford, was the true owner
of Holodniy’s interest in the patents based
upon its technical analysis of the legal ef-
fects of the terms of two different agree-
ments: a “Visitor Confidentiality Agree-
ment” that Holodniy signed at Cetus and
a “Copyright and Patent Agreement” that
he had previously signed at Stanford.3> The
Supreme Court granted review to consider
whether the Bayh-Dole Act required a dif-
ferent result.3

Stanford made a compelling argument
that allocation of ownership to Cetus/
Roche contravened the design of the Bayh-
Dole Actto give universities (and other con-
tractors) the first option to claim rights in
inventions made in federally sponsored re-
search. As Justice Breyer explained in a dis-
senting opinion, contractor ownership is
necessary to ensure compliance with a set
of conditions that the Bayh-Dole Act re-
quires be included in research funding
agreements to protect the public inter-
est.3” These include provisions for reten-
tion of government licenses, reporting
obligations, and restrictions on permissi-
ble assignments. These safeguards are lost
when inventions are assigned — even inad-
vertently, as apparently happened in this
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case — to third parties not bound by those
agreements. Moreover, the Bayh-Dole Act
contemplates a clear hierarchy of claims
to patent ownership with the contractor
first in line, followed by the sponsor, and
with inventors allowed to claim owner-
ship only when neither the contractor nor
the sponsor objects.3® Justice Roberts’s ma-
jority opinion inverts this order by holding
that the Bayh-Dole Act applies only to in-
ventions owned by the contractor, and not
to inventions that employees fail to assign
properly to contractors. Although the ma-
jority opinion purports to apply strict textu-
al analysis to thelanguage of the Bayh-Dole
Act, itignores many textual cues about the
design of the statute that support a differ-
ent interpretation.

On the other hand, itishard to argue that
Stanford’s assertion of patent rights pro-
moted commercialization. Roche devel-
oped the technology commercially years
before Stanford’s patents issued. Roche
clearly did not rely on Stanford’s patents.
The patents did not help Roche, but rath-
er gave Stanford an opportunity to claim a
share of the proceeds.

Hard cases make bad law. To the ex-
tent that Stanford v. Roche calls into ques-
tion whether universities hold secure title
to the patents they are trying to license, it
jeopardizes the commercialization goals
of the Bayh-Dole Act as well as the protec-
tions for the public interest that the Bayh-
Dole Act addresses in the terms of fund-
ing agreements. Stanford’s overreaching
in this particular case, where university
patents were unnecessary for commercial-
ization, may threaten future rights where
clear university title is essential for further
development.

In 2008, intellectual property law scholar
Mark Lemley posed the provocative ques-
tion, “are universities patent trolls? 39 The
idea that universities can be patent trolls
(that is, patent assertion entities that do
not themselves commercialize technolo-
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gy but profit by asserting patents against
commercial firms) soon became more
commonplace, as major research universi-
ties used their patents to collect hundreds
of millions of dollars in damage awards and
settlements.4° Criticized for behaving like
patent trolls, universities have sometimes
sought to avoid the reputational costs of lit-
igation by selling their rights to undisputed
patent trolls.4!

Like patent assertion entities, universities
can enforce their patents with little fear of
provoking counterclaims for infringement
of the patents held by the defendants. Pat-
ent infringement litigation against univer-
sities and academic researchers is quite
rare. This allows university scientists to in-
fringe patents in their laboratories with rel-
ative impunity even as universities enforce
their patents against other institutions.#*
But this is largely the result of forbearance
by patent owners rather than legal immu-
nity from suit.

Universitieslost a claim to special status
as infringement defendants in the case of
Madey v. Duke University.*3 Physicist John
Madey sued Duke for using his patent-
ed field electron laser in a university lab-
oratory. Rejecting Duke’s argument that
the noncommercial character of academ-
ic work precludes infringement liability,
the Federal Circuit held that the universi-
ty would be liable for any use that was in
keeping with the “legitimate business” of
the university:

For example, major research universities,
such as Duke, often sanction and fund re-
search projects with arguably no commer-
cial application whatsoever. However, these
projects unmistakably further the institu-
tion’slegitimate business objectives, includ-
ing educating and enlightening students and
faculty participating in these projects. These
projects also serve, for example, to increase
the status of the institution and lure lucra-
tive research grants, students, and faculty.44
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Inafootnote, the court added that “Duke
...like other major research institutions of
higher learning, is not shy in pursuing an
aggressive patent licensing program from
which it derives a not insubstantial reve-
nue stream.”45 In other words, to the Fed-
eral Circuit, universities are not angels en-
titled to a privileged status in the patent sys-
tem, but rather a particular kind of worldly
institution pursuing its own objectives, in-
cluding money.

Other academics may have more to gain
than commercial firms from suing academ-
ic institutions for patent infringement. In-
deed, Madey v. Duke was a lawsuit brought
by a faculty member against his former
university. In another currently pending
case, the University of South Florida has
sued both the N1H and the nonprofit Jack-
son Laboratories for making and distribut-
ing transgenic mice that are used in Alzhei-
mer’s disease research.4® The cases may or
may not succeed, but the fact that a univer-
sity would bring these lawsuits suggests a
decline of academic sharing norms as uni-
versities seek to profit from their patents.

Universities have also sought to expand
their patent rights by lobbying Congress to
change the patent laws in their favor, with
mixed results.

This strategy backfired in a campaign by
Columbia University to extend the term of
its lucrative Axel patents. Columbia worked
through Senator Judd Gregg of New Hamp-
shire, a Columbia alumnus, who introduced
three differentbills in an attempt to extend
Columbia’s patent term.4” The patents were
then under license to multiple commercial
firms, none of which stood to benefit by
prolonging their royalty obligations to Co-
lumbia. When Senator Gregg’s backroom
legislative maneuvers became public, there
was a strong backlash againstboth him and
Columbia from drug manufacturers, con-
sumer groups, and other members of Con-
gress. Senator Gregg responded that Co-

lumbia was “a poor little university” con-
tending with “a fairamount of greed on the
partof the drug companies.”48 This phrase
came back to haunt Columbia when some
ofitslicensees sued to invalidate one of Co-
lumbia’s patents. During a hearing in that
case, the District Court judge, observing
eight lawyers for Columbia in his court-
room, quipped “I thought Columbia was a
nonprofit organization who couldn’t atford
thislitigation.”4? In 2004, Columbia signed
covenants not to sue the companies for in-
fringement of the disputed patent, and lat-
er that year further agreed not to sue any-
one else and backed away from demanding
royalties.>°

Other university lobbying efforts have
been more successful, leading to statuto-
ry changes that make it easier for universi-
ties to obtain and enforce patents.>* Some
of these moves have been broadly congru-
ent with the goals of the Bayh-Dole Act. The
CREATE Act of 2004, for example, facilitates
university-industry research collaborations
by extending the benefit of a statutory safe
harbor that, as originally enacted, prevent-
ed the use of nonpublic information as pat-
ent-defeating prior art against patent appli-
cations filed by other employees within the
same firm.>*> As amended by the CREATE
Act, the safe harbor also applies to informa-
tion belonging to another party to a joint
research agreement.® This is consistent
with the objectives of the Bayh-Dole Act.
The recitals in the Bayh-Dole Act reflect a
clear intent “to promote collaboration be-
tween commercial concerns and nonprofit
organizations, including universities,” and
the statutory change facilitates such inter-
actions by allowing free communication in
the course of such collaborations without
fear of losing patent rights.>4

Universities had a significant impact on
the new first-to-file rules in the America
Invents Act of 2011 (AIA). That legislation
changed U.S. law to conform to patent laws
of other countries by shifting from the in-
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vention date to the application filing date
as the time for determining whether an
invention is patentable in light of the pri-
or art. Universities initially opposed this
change. They worried that the first-to-file
priority rule might force them to incur sub-
stantial patent filing costs to preserve pri-
ority, and that scientists would be unwill-
ing to defer publication until after patent
filing.>* In the end, universities persuaded
Congress to modify the new rule to retain
amodified version of a one-year “grace pe-
riod” from prior U.S. law.5¢ The grace peri-
od gives inventors a year after public disclo-
sure before they lose the right to file patent
applications.

Although the grace period is formally
available to all inventors, it is most likely to
benefit universities. Commercial firms that
plan to seek patent rights in other countries
areunlikely torely on it, because public dis-
closures in the United States would defeat
their patent rights elsewhere. But to the
extent that it facilitates early publication
of research results, the grace period may
encourage prompt dissemination of new
knowledge.

It is harder to identify a public policy
argument, however, for changes that uni-
versities secured to a “prior user” infringe-
ment defense in the AIA. Like the modi-
fied grace period, this provision grew out
of university resistance to a proposed
change in the law. In 1999, following un-
expected decisions of the Federal Circuit
upholding patents on methods of doing
business, Congress enacted a new “prior
user” infringement defense, initially avail-
able only against business method pat-
ents.”’ This defense protected a user who,
acting in good faith, completed the inven-
tion at least one year before the patent fil-
ing date and commercially used it before
the filing date.

The A1A expanded the prior user defense
in several ways. It broadened it to cover all
patents, not just patents on business meth-

147 (4) Fall 2018

ods.s®It extended the defense to certain re-
lated parties and assignees of the origina
prioruser. And although it retained thelan-
guage about “commercial use,” in abow to
universities, it added a new provision de-
fining commercial use to include “use by
a nonprofit laboratory or other nonprofit
entity such as a university or hospital, for
which the public is the intended beneficia-
ry.” Sofarso good: expanding the prior user
defense to include universities was entire-
ly consistent with the goals of Bayh-Dole.
More troubling, however, was a change
that effectively eliminated prior user rights
as a defense to infringement of university
patents. In response to university lobbying,
Congress added the so-called university ex-
ception. Under that exception, a defendant
may not invoke the prior user defense if the
invention “was, at the time the invention
was made, owned or subject to an obliga-
tion of assignment to ... an institution of
higher education.”> In other words, when
universities are sued as infringement defen-
dants, they can invoke prior user rights to
avoid liability, but when universities as-
sert their patents against others, prior user
rights are unavailable to defendants. This
turns the commercialization justification
for the Bayh-Dole Act upside down. Rath-
er than using their patents to help commer-
cial firms develop early stage academic in-
ventions into useful products, universities
(and only universities) may now use their
patents to sue firms that are so far ahead of
academic scientists that they had already
put the invention to commercial use a full
year before the university filed a patent ap-
plication. Moreover, since the “university
exception” turns not on current ownership,
but on whether there was an obligation to
assign at the time the invention was made,
the defense remains unavailable even if the
university later sells the patent to a patent
assertion entity (that is, a patent troll).
The statutory text shows vestigial rem-
nants of a university halo. The expansion
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of the prior user defense to university labo-
ratories includes the qualification that the
use be one “for which the public is the in-
tended beneficiary.”5° But universities tar-
nished their halos by persuading Congress
to eliminate prior user rights as a defense
against university patents.

These successes in getting Congress to
give universities special treatment under
patent law show that the university tech-
nology transfer community has become a
force to be reckoned with in patent policy.
But they also show universities using their
lobbying muscle in unabashed pursuit of
their own financial interests rather than
broader public interests in the dissemi-
nation and utilization of new knowledge.

The Bayh-Dole Act chose universities and
small businesses as the first beneficiaries of
a broader policy shift that aimed to facili-
tate the commercialization of inventions
made in the course of government-spon-
sored research. It allocated ownership of
patent rights to contractors rather than to
government funding agencies. Universi-
ties, as traditional champions of free dis-
semination of new knowledge, were re-
garded as trustworthy stewards of patent
rights for the public benefit, in contrast to
the big business contractors who later bene-
fited from the same policy. The focus on uni-
versities and small businesses made it eas-
ier to pass the legislation. Nonetheless, the
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The Intractability of Inaccurate
Eyewitness Identification

Jed S. Rakoff & Elizabeth E Loftus

Abstract: Inaccurate eyewitness testimony is a leading cause of wrongful convictions. As early as1967, the
U.S. Supreme Court recognized this danger, but the tests it promulgated to distinguish reliable from unre-
liable eyewitness testimony were based largely on surmise. More recently, substantial research has demon-
strated that, while significant improvements can be made in the manner in which lineups, photo arrays,
and other identification procedures are conducted, inherent limitations of human perception, memory,
and psychology raise, in many cases, intractable barriers to accurate eyewitness testimony. Where barri-
ers to accurate eyewitness testimony exist, one response is to sensitize jurors to the limitations of eyewitness
identifications, but studies to date have not shown that special jury instructions can accomplish that pur-
pose. Moreover, research on expert testimony has produced mixed results, with some studies showing that
it helps jurors discriminate between good and bad eyewitness evidence, and other studies showing that it

merely creates overall skepticism.
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Most people have never heard of Kirk Bloodsworth.
We have. In1984, Bloodsworth was convicted and sen-
tenced to death for the rape and murder of a nine-year-
old girl in Baltimore. No physical or circumstantial ev-
idence linked Bloodsworth to the crime, but no few-
er than five eyewitnesses placed him with the victim
and/or at the scene of the crime at about the time that
the rape and murder were thought to have occurred.
Bloodsworth was, in fact, innocent, as DNA evidence
later established. The five eyewitnesses had each “fin-
gered” the wrong guy. After nine years on death row,
Bloodsworth was set free. Several years later, the ac-
tual murderer confessed, and Bloodsworth was for-
mally exonerated. Bloodsworth’s plight is more com-
mon than many might think.

Since 1989, more than two thousand wrongly con-
victed persons have been exonerated in state and fed-
eral courts. Commonly contributing to and some-
times clearly causing these wrongful convictions are
inaccurate eyewitness identifications. Thus, the In-
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nocence Project, through DNA testing, has
now achieved thelegal exoneration of more
than 340 persons wrongly convicted of very
serious crimes, mostly murder and rape. In
roughly three-quarters of those cases, in-
accurate eyewitness identifications were
a material part of the evidence leading to
the convictions. In the words of the Inno-
cence Project, eyewitness identification “is
the greatest contributing factor to wrongful
convictions proven by DNA testing.”
Thisleads to three questions: Why does
eyewitness identification evidence play
such an importantrole in our criminal jus-
tice system ? Why is such evidence so often
inaccurate? What can be done about it ?

In the United States, the police are called
upon to investigate several million crimes
each year. Despite improvements in police
techniques, an estimated eighty thousand
of these crimes are “solved” each year by
strangers who witnessed the crimes, known
as “eyewitnesses.” (We exclude from the
term “eyewitness” those who witness
crimes committed by people they already
know, such as friends or family members.)
These identifications sometimes lead impli-
cated suspects to confess and plead guilty.
When this does not happen and guilt is con-
tested, these stranger identifications often
are key to convincing the police and prose-
cutors that they have caught the culprit, and
they are crucial in persuading judges and
juries to convict. Even in the many crimi-
nal cases that never make it to trial, the ex-
istence of an eyewitness identification of a
defendant typically increases both the se-
verity of what the prosecutor will offer by
way of a plea bargain and the pressure the
defendant’s own attorney will bring to bear
in urging his client to accept a plea bargain
rather than risk a trial.

Why is this so ? To begin with, eyewitness
testimony is generally simple, straightfor-
ward, and powerful. It usually goes some-

thing like this:
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Prosecutor: “Do you see anywhere in this Jed S. Rakoff

courtroom the man you saw assault your 29’ Eiizabeth E
oftus

neighbor?”

Eyewitness: “Yes — it is that man [pointing
to the defendant].”

Prosecutor: “How confident are you that that
is the man who assaulted your neighbor ?”

Eyewitness: “Absolutely confident — I'llnever
forget that face.”

Unlike accomplice witnesses, the typi-
cal eyewitness to a crime is a passerby who
has no motive to lie. Unlike circumstan-
tial evidence, eyewitness testimony is di-
rectly probative of guilt and frequently
expressed with a high degree of certainty.
Unlike expert testimony, eyewitness testi-
mony is immediately understood by even
the most confused, inattentive, orignorant
juror. And unlike many other kinds of ev-
idence, eyewitness testimony is rarely the
subject of any special cautionary instruc-
tions from the judge (though, as discussed
below, this is beginning to change).

Put differently, the typical eyewitness is
someone with whom the typical juror —
or for that matter, the typical police per-
son, prosecutor, and judicial officer - can
easily identify: an unfortunate passerby
who happened to witness a horrific inci-
dent that riveted the passerby’s attention
and that the passerby, perhaps not without
some trepidation, comes forward to report
like any good citizen. Who can doubt that
she is telling the truth ?

Indeed, while there are occasional eye-
witnesses (such as accomplices) who have
motives to lie, the truthfulness of the typi-
cal eyewitness is rarely seriously in doubt.
So why are eyewitnesses so often wrong?
Until recently, this was largely a matter of
speculation. Thus, while the fact of erro-
neous eyewitness identifications was suffi-
ciently evident that it became the “driving
force” behind a series of Supreme Court
decisions beginning in 1967, the most the
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Court could offer a decade later in summa-
rizing the causes of such errors was that
“[t]he witness’ recollection of the strang-
er can be distorted easily by the circum-
stances [of the viewing] or by later actions
of the police.”>

Nevertheless, the Supreme Court laid
out a five-factor test for courts to use in
assessing the reliability of eyewitness tes-
timony: 1) the opportunity of the eyewit-
ness to view the suspect at the time of the
crime;2) the witness’s degree of attention
at the time of the viewing; 3) the amount
of time between the witness’s viewing of
the crime and her first identification of
the suspect at the time of a lineup or other
identification procedure; 4) the witness’s
“level of certainty” in the accuracy of her
identification at the time of thelineup; and
5) the consistency of the witness’s pretrial
identifications. These are still the feder-
al standards, though, as we shall shortly
see, several of these factors have now been
called into question.

This is because we are now the benefi-
ciaries of several decades of serious study
on eyewitness identifications and why they
are often inaccurate. The results of these ef-
forts present a substantially different pic-
ture from the “common sense” assump-
tions underlying the Supreme Court’s earli-
er tests. To begin with, research hasisolated
those factors that relate to the eyewitness’s
own perception, memory, and psychology
(so-called estimator variables) and those
that relate to the impact on the witness of
police and prosecutorial actions (so-called
system variables). The distinction is im-
portant, because one can change and im-
prove police procedures, but there is little
one can do about improving an ordinary
human being’s ability to accurately per-
ceive and remember.

Turning first to police procedures, some-
times the police investigating a crime will
cruise around a neighborhood with an eye-

witness, usually shortly after the crime,
asking the eyewitness if she sees any-
one who resembles the perpetrator. Oth-
er times, the police will show the eyewit-
ness a single photo (often a mugshot) of a
suspect and ask if that resembles the per-
son she saw commit the crime. Such tech-
niques —loosely grouped together under
such rubrics as “show-ups” — have all sorts
of problems, but since they are mainly used
to advance an investigation, rather than
to form the basis of an in-court identifi-
cation, we will largely put them aside for
purposes of this essay. Note, however, that
a show-up eyewitness who is later asked
to be an eyewitness at trial is subject not
only to the problems discussed below, but
also to such additional problems as “con-
firmation bias,” by which the very fact of
the show-up identification predisposes the
eyewitness to making the same identifica-
tion at a lineup or thereafter.

When the police are seeking not just to
advance their investigation, but also to
obtain identification evidence that can
be used in court, they typically make use
of a lineup or photo array. In a lineup, a
number of individuals (often six or seven)
stand side by side, and the eyewitness, who
views them from behind a one-way screen,
is asked whether any of them is the person
whom the witness saw commit the crime.
In aphoto array (which is much more eas-
ily arranged than alineup and hence is in-
creasingly the technique of choice), the
eyewitness is shown a number of photos
and again asked (in various formulations)
whether any of them is the person whom
the witness saw commit the crime.

Both of these techniques have been the
subject of considerable study, much of
which has centered on how the form of the
procedure, or the way in which it is admin-
istered, may suggest to the eyewitness that
she should select a particular person. Most
obviously, it was established early on that
alineup or photo array in which one of the
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individuals or photos stood out from the
rest often led to misidentifications. Simi-
larly obvious was the biasing that occurred
when the police person administering the
test said things like “take a hard look at
the third photo.” But less overt cues can
also influence eyewitness choice. Studies
strongly suggest that because many eye-
witnesses deeply desire to give the “right”
answer, even very subtle feedback or oth-
er cues from the police person administer-
ing the test, such as nods of approval or
body language, can substantially influence
whether the eyewitness makes an identifi-
cation and whom the eyewitness selects.

Although less well developed, thereis also
some indication that prosecutorial sugges-
tiveness occurring subsequent to alineup or
photo array identification — suchaswhen a
witness is in the prosecutor’s office being
prepared for testifying — may increase the
witness’s level of confidence in her identifi-
cation. Somewhat ironically, while defense
counsel are often present when the police
conduct a lineup or photo array, or, even if
not present, can obtain at least some record
of what occurred, eyewitness preparation
in a prosecutor’s office is a largely secret,
ex parte affair, about which a defense law-
yer can only inquire speculatively.

N suggest below some ways in which
these system variables can be controlled
in order to minimize suggestiveness. But
tar less tractable are the “estimator vari-
ables.” To begin with the obvious, an eye-
witness’s ability to perceive accurately the
people and circumstances surrounding the
commission of a crime is materially affect-
ed by lighting, by distance and angle, by the
eyewitness’s eyesight, and by the amount of
time the eyewitness had the opportunity to
view the perpetrator, among other factors.
Judges andjurors, as well as police and pros-
ecutors, are generally familiar, through their
own experience, with such conditions, and
have at least some ability to weigh them.
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However, many studies indicate that most Jed S. Rakoff
people regard their own ability to perceive % Eii
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things accurately as much better than it real-
lyis, and this may lead them to place greater
confidence in an eyewitness’s similar abili-
ty than is warranted.

Somewhat less obvious is the fact that,
as several studies have shown, an eyewit-
ness who encounters a criminal carrying a
weapon will often focus more on the weap-
on than on the face of the perpetrator. Even
less obvious are studies (not wholly con-
sistent with each other) suggesting that an
eyewitness feeling a modest level of stress
at the time of the encounter will perceive it
with greater focus, while an eyewitness feel-
ing extreme stress may experience more dif-
ficulty in remembering the incident, partic-
ularly the peripheral details.

All of this, however, is just the tip of
the iceberg. For example, there are now
many studies that show that most people
are considerably less accurate in recogniz-
ingfaces of persons of a different race than
they are at recognizing faces of persons
of their own race. Although there is some
debate over the causes of this cross-racial
deficit, there is general agreement that it
is real and material.

Turning to memory, there is a wealth of
dataindicating that a person’s memory for
faces never seen before fades rapidly, and
while the pace of the forgetting varies con-
siderably across individuals, there is little
doubt that identifications first made in line-
ups or photo arrays conducted weeks after
the crime in question are particularly prob-
lematic. Moreover, memory is notoriously
plastic. A person who picked a photo out of
a photo array a few hours after witnessing
the crime will often tend, when later called
to testify, to merge the crime scene and pho-
to array memories, so that what the witness
thinks are facial features she observed at the
scene of the crime are actually features she
had the opportunity to study, much more
carefully, when viewing the photo array.
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Psychological factors also influence eye-
witness identifications. For example, al-
though the Supreme Court’s test suggests
a strong association between accuracy and
an eyewitness’s “degree of certainty” at
the time of the lineup or photo array, the
eyewitness’s assessment of how confident
sheisin her choiceislikely tobe influenced
by her basic personality: some people are
much more sure of their perception and
memory abilities than others. (“I've al-
ways had a good memory for faces.”) Thus,
the Supreme Court’s focus on the eyewit-
ness’s “level of certainty” at the time of ini-
tial identification appears misguided. Even
if thereis arelationship between eyewitness
confidence and eyewitness accuracy (and
the evidence for this is mixed), the associ-
ation is not nearly as strong as most people
(including, it would seem, Supreme Court
justices) tend to think.

Moreover, in court, an eyewitness is usu-
ally asked not how confident she was when
she first picked the defendant out of a line-
up, but how confident sheisnow; and many
studies have shown that, once an eyewit-
ness has identified a particular suspect as
the perpetrator, the level of her confidence
will often increase over time. It is thus com-
mon for an eyewitness who said at the time
of thelineup that she was “somewhat confi-
dent” in her identification of the perpetra-
tor to later testify at trial that she is “abso-
lutely sure” the defendant was the person
she saw commit the crime.

Numerous examples of research that has
revealed the complexities and limitations
of eyewitness identification could be giv-
en, but let us turn to what can be done to
improve the accuracy of identifications.
With respect to police procedures, it is
important to distinguish between what
studies have firmly established and what
they simply suggest. For example, about a
decade ago, some research indicated that
photo arrays that were shown to an eye-

witness sequentially (that is, one photo at
atime) instead of simultaneously (that s,
laying out all seven photos at once) led to
fewer misidentifications. This, in turn, led
three states (Connecticut, North Carolina,
and Maryland) to pass laws requiring the
sequential approach. However, some later
research, as well as some statistical reanaly-
ses of the original studies, has led some
commentators to question whether the se-
quential approach is really better. There
is also ambiguity regarding what “better”
means in this context. The sequential ap-
proach may simply lead to fewer identifi-
cations period, reducing both accurate and
inaccurate identifications. At present, the
debate and research designed to inform it
continue, suggesting that it is not yet es-
tablished that one approach is superior to
the other.

Nonetheless, virtually all of the most
careful research done to date would sup-
port the following changes:

First, lineups and photo arrays should
be blindly administered: that is, the po-
lice person administering the test should
know nothing about the evidence impli-
cating the suspect and should not know
which person in the lineup or photo array
is suspected of the crime (thus eliminating
conscious or unconscious suggestiveness).
Atleast nine states — Connecticut, Colora-
do, lllinois, Ohio, Nebraska, North Caro-
lina, Texas, Vermont, and West Virginia -
now require this.

Second, the eyewitness should be in-
structed that the perpetrator may or may
notbein thelineup or photo array, and that
the investigation will continue regardless
of whether an identification is made (thus
reducing any subtle pressure on the eye-
witness to make an identification ). A num-
ber of local law enforcement agencies have
promulgated rules requiring this.

Third, the identification procedure
should be videotaped in its entirety or,
if this is not practical, the eyewitness’s
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statements should be recorded verbatim
and made available to the defense. Eleven
states presently require the latter.

Fourth, not just police but also prosecu-
tors should be trained in how to avoid in-
advertently influencing an eyewitness’s
testimony. Only a few states currently of-
fer such training.

It must be conceded, however, that even
if these and other improvements are made
in police procedures affecting eyewitness
identifications, the problems with eye-
witnesses’ own abilities to accurately per-
ceive, retain, and recall what they saw at
the time of the crime will still mean that
many eyewitness identifications will to
some greater or lesser degree contain inac-
curacies, ranging from misidentifying the
role played by someone at the scene of the
crime (“I saw him fire the shot”) to plac-
ing at the scene someone who was never
there at all (“I know he was there because
I saw him with my own eyes”). What can
be done about this ? Probably very little.

So far as we are aware, no one seriously
suggests eliminating eyewitness testimo-
ny altogether, for many eyewitness identi-
fications do accurately identify the culprit
and get many of the details surrounding
a crime correct. Without such testimony,
serious crimes would go unpunished. It
might be helpful, therefore, simply to in-
form the jury of the inherent limitations
of eyewitness identifications, so that they
would not let it overwhelm all other evi-
dence or the lack of evidence. Indeed, not
just judges and juries but also police and
prosecutors should be trained in the lim-
itations of eyewitness testimony and how
best to evaluate its reliability.

In 2013, the Arnold Foundation asked the
National Academy of Sciences to undertake
amajor assessment of scientific research on
eyewitness performance. In response, the
National Research Council (an arm of the
National Academies) formed a committee
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to do the assessment, and it published are- Jed S. Rakoff
port in 2014 entitled Identifying the Culprit: f’%fmbeth R
oftus

Assessing Eyewitness Identification.3 The re-
port offers many concrete suggestions for
the handling of eyewitness evidence in legal
cases. Among other things, it recommends
using double-blind lineups and standard-
ized witness instructions, and it also em-
phasizes the need for better training of law
enforcement on the potential problems of
eyewitness memory. Several of the recom-
mendations involve methods of educating
the triers of fact about eyewitness memo-
ry. The information might be conveyed via
expert testimony, and the authors favor giv-
ing judges the discretion to allow such ex-
pert testimony. Alternatively, information
about pitfalls in eyewitness identification
might be conveyed in jury instructions.
This is easier suggested than done. In
a few states, notably New Jersey, judges
are required to give juries detailed instruc-
tions on the many pitfalls and limitations
that can threaten accurate eyewitness
identification.# But recent studies, de-
scribed below, hint that the “instruction
solution” may be a form of overkill, mak-
ing jurors who receive such an instruction
more skeptical of all eyewitness identifica-
tions, no matter what their quality. Anoth-
er alternative is to allow the parties to call
experts to describe problems with eyewit-
nessidentification that might be presentin
the case at bar. Since expert witnesses are
subject to cross-examination, their opin-
ions might come across as less definitive
than a judge’s instructions. Furthermore,
the other side could also call rebuttal ex-
perts. Research to date does not, however,
tell us whether this use of experts would
resultin a better educated jury, more aware
of the limitations of eyewitness identifica-
tion, or simply a more confused one.

Research on theimpact on jurors of court
instructions and expert testimony is often
problematic, since, among other difficul-
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ties, the subjects are often mock jurors rath-
erthanreal ones, or else they are real jurors
offering post-trial self-reports that may be
heavily affected by the context in which the
reports are given. Indeed, one of the few
studies of actual jury deliberations conclud-
ed thatjurors pay greater attention to court
instructions than mock-juror and post-trial
self-report studies had suggested.> None-
theless, relevant research has been pub-
lished with respect to how specialized jury
instructions and expert testimony may im-
pactjurors’ assessments of eyewitness testi-
mony. Some such studies were precipitated
by the 2011 decision of the New Jersey Su-
preme Court in New Jersey v. Henderson.5 The
underlying case involved aman named Lar-
ry Henderson who was implicated in a mur-
derinaNew Jersey apartmentback in 2003.
The key evidence against Henderson was
the eyewitness testimony of James Womble,
who had identified Henderson from a photo
array. But serious problems with Womble’s
confident account arose later on, and when
the case reached the New Jersey Supreme
Court, it promulgated new rules for dealing
with eyewitness testimony. Briefly, if the de-
fendant can show any evidence of sugges-
tive influences surrounding an eyewitness
account, the court must hold a hearing in
which all factors that might have abearing
on the eyewitness evidence are explored. If,
after this exploration, the judge decides to
admit the eyewitness evidence, the judge
must provide tailored instructions that will
guide jurors on how to evaluate the eyewit-
ness evidence in the case.

These special instructions were drafted
over the next year and made publicin 2012.
They are meant to “educate” jurors on the
limits of eyewitness identification. They tell
jurors, for example, that human memory
does not work like a video recording that
an eyewitness can replay when he wants to
remember a face. The instructions also ed-
ucate jurors about factors influencing eye-
witness testimony that are generally accept-

ed in the scientific literature. For example,
if an identification is one in which a mem-
ber of one race has identified a stranger of
adifferentrace, the instructions inform the
jury that people may have a greater difficul-
tyinaccurately identifying members of rac-
es different from their own. The Henderson
instructions have been celebrated for going
further than prior instructions in providing
scientific information that may aid the jury
in making decisions that can have such a
profound effect on someone’s liberty.

But “the jury is still out” on how well
these instructions achieve their intended
purpose. So far, there have been only a few
efforts to study what impact they might
have on potential jurors who hear them. In
one study, mock jurors watched a thirty-
five-minute murder trial video that had ei-
ther strong evidence or weak evidence of
the accused’s guilt, and they heard either
a standard instruction or the new Hender-
son instructions.” A major finding was that
the jurors were more than twice as likely
to convict the defendant of murder when
the standard instructions were used than
when the Henderson instructions were used.
However, the reduction in conviction rate
when the Henderson instructions were used
occurred regardless of whether the case was
weak or strong, leading the investigators to
conclude that the Henderson instructions do
notraise doubts specific tolikely inaccurate
identifications, but rather induce skepti-
cism of all eyewitness identifications.

Amorerecent effort examined the impact
of the Henderson instructions in amock jury
case heard by adult community members.?
The case wasloosely based on an actual tri-
al in which the defendant was convicted
but the verdict was later overturned. Some
mock jurors received the Henderson instruc-
tions before hearing the eyewitness testi-
mony, while others received the Hender-
son instructions after the testimony. A ma-
jor finding was that both the “before” and
“after” jurors were less likely to convict the

Deedalus, the Journal of the American Academy of Arts & Sciences



defendant than mock jurors who heard no
Henderson instructions. As in the previous
study, however, Henderson instructions ap-
peared to induce skepticism to eyewitness
identifications across the board.

Neither of these studies is remotely con-
clusive, nor purports to be. But these ad-
mittedly preliminary studies of the impact
of judicial instructions in sensitizing jurors
to the limitations of eyewitness testimo-
ny at least suggest that such instructions
may not adequately serve their intended
function of enabling jurors to discriminate
more accurately between reliable and un-
reliable eyewitness testimony.

What about the alternative of allowing
the parties to call experts to address such
issues? Although more time consuming
and expensive, the use of expert testimo-
ny as a way to educate jurors can be better
tailored to the case at hand than one-size-
fits-all jury instructions, and does not car-
ry the potential overweight of an instruc-
tion from the court. Numerous studies
of such expert testimony have produced
mixed results, however, with some stud-
ies suggesting that expert testimony does
sensitize jurors to factors that affect their
assessment of eyewitness testimony, while
other studies show the testimony simply
induces skepticism or has little impact.
For example, one study by psychologist
Brian L. Cutler and colleagues concluded
that an eyewitness expert does improve
the ability of jurors to discriminate accu-
rate witnesses from inaccurate ones.? But
other studies suggest that, as in the case of
specialized jury instructions, expert testi-
mony about the limitations of eyewitness
evidence simply makes jurors more skep-
tical.'° So noreally firm conclusions can be
drawn. A recent effort attempted to com-
pare special instructions to expert testimo-
ny more directly." In this study, mock jurors
watched a videotaped trial in which a de-
fendant was charged with attempted rape.
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The trial lasted anywhere from forty to sev-  Jed S. Rakoff

enty-five minutes, depending on whether
Henderson instructions were given, expert
testimony provided, or neither orboth. The
authors concluded that, for the most part,
neither the Henderson instructions nor the
expert testimony did much to sensitize ju-
rors to the quality of the eyewitness identi-
fication. What is more puzzling is that the
Henderson instructions did not affect ver-
dicts atall, in contrast to the substantial ef-
fect found in the earlier studies on the Hen-
dersoninstructions described above. The au-
thors speculate that this might be due to the
specific facts of their case, or the particu-
lar eyewitness factors that they manipulat-
ed, or even the length of the experiment. In
the end, however, they worry that the New
Jersey Supreme Court may have been over-
ly optimistic about the likelihood that jury
instructions would improve juror evalua-
tions of eyewitness evidence.

Despite their different results, these
studies convey a similar message: there are
limits on how much we can do to elimi-
nate inaccurate eyewitness identifications.
But the ultimate intractability of the prob-
lem only means that we must persevere in
our efforts to mitigate it as much as possi-
ble. We owe it not only to the Kirk Bloods-
worths of the world, but also to ourselves
to ensure, to the best of our ability, that
our criminal justice system is anchored in
the truth and not simply in appearances.

& Elizabeth F.
Loftus
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The Uncertain Future of Forensic Science

Jennifer L. Mnookin

Abstract : Forensic science is at a crossroads. In the last two decades, often-used forms of pattern evidence,
such as fingerprint, tool mark, and bite mark identification, have faced significant criticism for lacking ad-
equate scientific validation or proven reliability. Is this the beginning of a sea change, signaling the rise of
a science-based, empirically grounded approach to these forms of evidence, both in the courtroom and in
the crime laboratory? Or has the increased attention produced Band-Aids rather than meaningful and
lasting cures ? This essay argues that the current state of forensic science reform is both “half empty” and
“half full.” Looking first at bite mark evidence, then at modifications in the language used by forensic sci-
entists for their courtroom testimony, and, finally, at the creation and the elimination of the National
Commission on Forensic Science, this essay argues that we have thus far seen modest and meaningful —

but far from adequate or transformative — reform. Our best hope for sustained, substantial changes nec-
essary for improving forensic science evidence within our system of justice requires the creation of another
national commission or other institutional body, made up of both research scientists and other institu-
tional stakeholders, and situated as to prevent “capture” by either forensic practitioners or advocates with-
in our adversarial system.
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Forensic science evidence is at a crossroads. Over
the last two decades, forensic science claims and
methods have been subject to a growing chorus of
academic and scientific criticism. Much of the criti-
cism has focused on the deeply inadequate research
foundations of many forms of regularly used pattern
identification evidence, includinglatent fingerprints,
tool marks, bullets, bite marks, documents, and sig-
natures. Important reports by experts and from au-
thoritative institutional bodies such as the National
Academy of Sciences (NAS) and the President’s Coun-
cil of Advisors on Science and Technology (PCAST)
have forcefully expressed concerns about the reliabili-
ty and validity of these and other forensic science tech-
niques like blood spatter evidence and arson determi-
nations. This attention and criticism have expanded
public awareness and spurred nontrivial reforms and
meaningful institutional and research engagements.
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Still, as of yet, there has been little funda-
mental change in how forensic science is
used in courtrooms around the country.

This present reality — a host of meaning-
ful but mostly superficial changes alongside
astill-faltering trickle of serious research —
permits two radically different stories to
be told about the likely future of the foren-
sic sciences over the next decade or two. It
would be possible (though just barely) to
tell a “momentum” story, suggesting that
we are on the cusp of an increasingly empir-
ically based, science-driven approach to the
validation and use of these influential kinds
of evidence. But an equally possible — and,
in my view, more realistic - story would
characterize the changes made thus far as
genuine, butlimited and sputtering efforts
at reform, unlikely to operate as gateways
toward necessary substantial transforma-
tions, at least on the near horizon.

Looking at present-day forensic science
is thus akin to peering at one of those well-
known optical illusions like the figure on
the following page, where, from one per-
spective, the viewer sees a young woman
looking away from the observer, but then
by squinting or shifting the visual vantage
point, the viewer sees the image trans-
formed into an elderly lady, eyes cast down-
ward (see Figure 1).

In this essay, I explore these two linked
but disparate ways of understanding the
current state of forensic sciences and their
use in the courtroom. My argument is, in
essence, that neither the present nor the
future of the forensic sciences can be ade-
quately understood without taking into ac-
countboth perspectives at once, somehow
finding a way to see both the elegant young
lady and the elderly woman at the same
time. Furthermore, I suggest that unless we
can create alegitimate, appropriately inde-
pendent institutional body to engage mean-
ingfully with ongoing important questions
about the forensic sciences — an authorita-
tive commission or task force institutional-

lylocated at least one step outside both the
adversarial system and law enforcement—
linked forensic science laboratories — the
chance of sustained, thoughtful reform in
the service of justice is distressingly low.

I start with some basic background in-
formation about the current state of the
forensic sciences, especially forms of pat-
tern evidence, and then look more closely
at three examples that illustrate how the
current state of the forensic sciences is a
glass both half empty and half full. We
have, on the one hand, seen genuine prog-
ress toward scientifically sounder forensic
science claims; but on the other hand, that
progress is dispiritingly limited. Specifi-
cally, I first look at the disparate approach-
es taken in two recent bite mark identifi-
cation cases, a revealing contrast because
bite mark comparisons are one of the least
probative and most poorly validated kinds
of forensic science evidence currently in
regular use. I then turn to examine some
modest court-imposed modifications on
how forensic experts may testify; and fi-
nally, I look, very briefly, at the creation
and the dismantling of the National Com-
mission on Forensic Science (NCFS). Un-
fortunately, with the decision not to re-
commission the NCFS, we now lack any
locus for a broadly conceived, authorita-
tive panel of experts and stakeholders to
convene regularly to assess the state of fo-
rensic science and recommend reforms.
Unless we can reproduce some space and
place for those engagements, the hope of
ongoing momentum for thoughtful re-
form and engagement substantially dims.
Although I appreciate that an ongoing ef-
fort spearheaded by the National Institute
of Standards and Technology (NIST) may
bring some valuable, albeit limited, near-
term improvements, unless we are able to
create some broader site for sustained and
fair-minded engagement, outside of the
control of both forensic scientists them-
selves and stakeholders in the adversary
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Source: William Ely Hill, “My Wife and My Mother-in-Law,” Puck Magazine, 1915.

147 (4) Fall 2018 101



The
Uncertain
Future of

Forensic
Science

102

system, changes are likely to be partial, fal-
tering, incremental, and insufficient.

To situate these issues, I offer a somewhat
whirlwind overview of key concerns in
the forensic pattern identification fields,
abroad-strokes overview of core issues and
limitations that everyone who wishes to be
educated in the controversies surrounding
pattern evidence ought to know.

Many feature-comparison methods have
been used in court (and for investigatory
purposes) for decades, or in some instanc-
es, for more than a century. Expert hand-
writing identification evidence, for exam-
ple, hasanineteenth-century origin; latent
fingerprint identification was first used in
the United States in 1911, in the case Peo-
plev. Jennings; firearms and bullet compari-
son evidence received attention in the Sac-
coand Vanzetti trial in 1920 and began to be
used with increasing frequency thereafter;
and bite mark identification evidence ap-
pears in some Salem witchcraft trials, but
its more modern origin story traces back
to People v. Marx, a 1975 California murder
case involving a bite mark on the murder
victim’s nose."

Forensic science pattern identification
methods grew up mostly outside of uni-
versities, undisciplined by norms of ac-
ademic research. Rather, these methods
were primarily developed to aid criminal
investigations and facilitate crime-solving.
From the late 1920s and 1930s onwards,
they largely gestated and developed with-
in crime laboratories, and these laborato-
ries were usually structured as appendages
to law enforcement.*

Until recently, most forensic scientists
had law enforcement backgrounds that
typically did not include substantial for-
mal training in science. Traditionally, many
forensic analysts and crime scene investi-
gators were sworn officers, though this is
much less true today. Many forensic lab-
oratories do now require their analysts to

have an undergraduate science or forensic
science degree, but even now, few forensic
practitioners have Ph.D.-level training in
science.3

Given the educational backgrounds and
experience of their personnel, forensic
science laboratories have, unsurprising-
ly, generally lacked a “research culture.”#
Until recently, to the extent that there was
any university-based research in support
of the forensic sciences, professorial in-
vestigators were few; those that did exist
tended to be closely involved with law en-
forcement communities and their efforts
were primarily directed toward justifying
or increasing the reach of the forensic sci-
ences rather than putting their knowledge
claims to hard tests or validating the spe-
cific methods used.

Indeed, until approximately the last de-
cade, there was remarkably little serious,
methodologically sophisticated research
conducted on forensic science error rates or
methods. We continue to have many gaps
in our knowledge about the accuracy of ex-
aminers and the real-world error rates for
most pattern identification sciences.> Giv-
en their widespread use in the courtroom,
it is rather astonishing how little peer-re-
viewed, high-quality evidence establishes
the scientific validity of often-used meth-
odslike tool mark assessments and firearms
identification. More research, but still not
agreat deal, exists for areas like fingerprint
and document identification.

Therisks posed by inadequately validat-
ed forensic science are not merely theoret-
ical or abstract. In wrongful convictions
established through DNA-based exoner-
ations, faulty forensic science appears in
roughly half of the known cases, making
it the second most frequently found con-
tributing factor (second only to erroneous
eyewitness identification).%

For what purpose is pattern evidence
used in court, and how is it presented ? Fo-
rensic science fields answer questions like:
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Was the defendant identified by the analyst
the source of the fingerprintlifted from the
crime scene ? Did a bullet or cartridge cas-
ing match the defendant’s gun ? Itisimpor-
tant to recognize, however, that in these and
other areas, the words used to describe a fo-
rensic scientist’s findings, like “match” and
“identification,” are fuzzy and not self-ex-
plicating. Furthermore, they can have ei-
ther a strong or a weak meaning. Some
fields traditionally claim a strong conclu-
sion that individualizes pattern evidence
to a specific person or source, like linking a
fingerprint uniquely to the defendant’s in-
dex finger. In other fields, accepted conclu-
sions take weaker forms. When microscop-
ic hair analysis was regularly used, for ex-
ample, the field’s standards prohibited the
conclusion that any specific individual was
the definite source of a given hair. An expert
was supposed to testify only that the hairs
examined shared a set of class characteris-
tics that made it possible that they shared a
common source, meaning that hairs found
atacrime scene might have come from the
defendant (while the scientist was also ex-
pected to acknowledge that other individ-
uals’ hair could also match the hairs taken
from the crime scene). Nevertheless, a re-
centaudit, jointly conducted by the FBI1and
the Innocence Project, found that micro-
scopic hair identification experts regular-
ly overstated their conclusions when testi-
tying, frequently going well beyond what
the field ostensibly permitted.” Thus, one
concern about these kinds of evidence re-
lates to fields making too-strong, scientif-
ically unvalidated claims (like “individu-
alization”); another relates to examiners
who go beyond the field norms and testify
to stronger conclusions than can be sup-
ported by the field.

Pattern identification determinations
by experts are fundamentally — and are ac-
knowledged by practitioners to be — subjec-
tive. They lack formal, validated criteria for
determining a match. Rather, all the foren-
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item and determining, based on training,
experience, and judgment, whether suffi-
cient similarity exists to claim a match.® As
one fingerprint expert stated nearly twen-
ty years ago (as true now as when he wrote
it), determining a match requires a certain
“leap of faith” through which the expert
becomes “subjectively certain.”?

Apart from DNA identification, none of
the widely used forms of pattern identifi-
cation evidence currently rest upon an es-
tablished statistical foundation.'® At pres-
ent, pattern identification experts across
the whole range of other forensic iden-
tification fields, including firearms, tool
mark, microscopic hair, latent fingerprint,
and bite mark identification, as well as
questioned document examination, can-
not assert a quantitative, validated proba-
bility that two items of evidence match or
share a common source. No fully validated
models provide specified statistical prob-
ability akin to the “random match prob-
ability” used with DNA evidence. (There
are, however, some reasonably promising
preliminary efforts under development.)

However, at the same time, at a concep-
tual level, pattern identification claims are
and must be probabilistic; we just do not
yet have fully specified, validated prob-
abilistic models." Forensic examiners
once commonly resisted the claim that
they were engaged in a probabilistic en-
terprise, but there is now a growing ac-
ceptance among forensic thought lead-
ers (if not, perhaps, the rank and file) that
comparison judgments are indeed prob-
abilistic at their core. Perhaps foreshad-
owing changes to come, the Department
of Defense fingerprint laboratory recent-
ly became the first to require its analysts
to use likelihood ratios (based on an in-
ternally developed model) in their testi-
mony to express the strength of a match
in quantitative terms, but their model has
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notyet been subjected to formal validation
or broad peer review.

Forensic practitioners typically do un-
dergo proficiency tests that to some degree
assess the accuracy of their judgments. Sel-
dom, however, do these tests adequately
mimic actual casework conditions. Not
only are the samples included in these tests
often easier to evaluate than many samples
encountered in actual forensic work, but
most often, these tests are not conducted
“blind”; that is to say, analysts know they
are being tested, which may induce them
to take extra care.'* Although it is possible
to insert realistic forensic samples within
the stream of casework, blinding proto-
cols for proficiency testing are rarely used.
Best practices, following the model of ran-
domized controlled trials in medicine, in
which even the person providing the sam-
ple to the analyst does not know it is a test
sample, are virtually unknown.3

Many forensic methods raise concerns
about cognitive bias. Given that most fo-
rensic laboratories are affiliated with, or un-
der the direct control of, law enforcement,
analysts may view themselves as part of the
law enforcement “team.” In addition, in
many laboratories, forensic analysts may be
privy to significant nonforensic case infor-
mation and evidence, which risks inadver-
tently contaminating or biasing their judg-
ments, no matter how ethical and well-in-
tentioned an analyst may be. This problem
is made more acute by the inherent subjec-
tivity of the methods involved.'4 A number
of commentators have therefore argued for
the development of protocols to prevent ex-
aminers from having access to inculpatory
(orexculpatory) information unless or un-
til it is needed for their forensic analysis.'s
Some laboratories have taken steps in this
direction, but it remains more the excep-
tion than the rule.

In addition to the danger of inadvertent
cognitive bias, outright forensic fraud, in
which bad-apple examiners knowingly lie

about what they did or found, has occurred
within numerous laboratories.’® There
have been cases of intentional misstating
of results; exaggerations so extreme that
they cannotbe attributed to mere careless-
ness; and even “dry-labbing,” where ex-
aminers report conclusions for tests they
never conducted at all. The adversary sys-
tem haslargely failed to operate as a check
on such fraud; the many known instanc-
es of fraud have only rarely been uncov-
ered via the mechanisms of a trial, such as
impeachment or on cross-examination.
When a single instance of fraud is some-
how discovered, triggering a review of an
examiner’s past actions and reports, the
review often reveals many other instanc-
es of dishonesty by that examiner.

Throughout the twentieth century, de-
fense counsel rarely challenged the admis-
sibility or scientific reliability of pattern
identification evidence. This has begun to
change, albeit in a limited fashion. While
stilluncommon, enterprising defense coun-
sel have now mounted a number of substan-
tial admissibility challenges in several dif-
ferent fields. Though almost no effort has
led to the exclusion of the forensic evidence
at issue, some evidentiary challenges have
resulted in modest judicially imposed re-
strictions or limitations on a forensic ex-
aminer’s testimony, typically restricting
the language the examiner is permitted to
usein describing the strength and meaning
of a conclusion.'” Here, it should be noted,
I am talking only about trials. We have vir-
tually no information on the frequency with
which the prosecution has shared flawed
forensic science testimony with defense
counsel who then used it to persuade a cli-
ent to accept a plea deal.

Until recently, forensic practitioners in
many of these pattern fields regularly testi-
fied in the language of total certainty rather
than probability. They also frequently tes-
tified to being “100 percent confident” of
their conclusions and sometimes claimed
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(preposterously) that the error rate of their
technique was “zero.”'® While some prac-
titioners still testify using language of this
sort, many now make somewhat less ab-
solute claims; indeed, there is a signifi-
cant movement within the forensic sci-
ence community to establish norms to
preclude claims of such blatantly excessive
certainty.

In 2009, the National Research Council,
the research arm of the National Academy
of Sciences, released a blockbuster report
on the forensic sciences, which confirmed
many of the limitations described above
and emphasized the lack of adequate sci-
entific validation for many forensic science
fields. The report asserted, for example,

The simple reality is that the interpretation
of forensic evidence is not always based on
scientific studies to determine its validity.
Thisis a serious problem. ... There is a nota-
ble dearth of peer-reviewed, published stud-
ies establishing the scientific bases and va-
lidity of many forensic methods.*¥

This report, also calling for a new feder-
al agency to provide oversight and assess-
ment to the forensic sciences, seemed at
first like it would be hard for courts and
practitioners to ignore. However, after the
report was published, some prosecutors
argued in briefs and in statements that the
NAS report should have no bearing on ad-
missibility decisions or on the judicial as-
sessment of the validity or reliability of
these methods, a position strongly chal-
lenged in print by one of the cochairs of the
committee responsible for the report (him-
self a distinguished judge).>® While many
courts assessing the admissibility of pattern
evidence made mention of the report, and
anumber of judges evinced surprise at the
dearth of strong research to validate these
techniques, very few saw these weakness-
es as requiring any fundamental change to
their reception of these forensic sciences as
legitimate forms of evidence.
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Thereportdid matter: it brought signif- Jennifer L.

icant additional attention to pattern evi-
dence and its weaknesses, and it no doubt
helped to educate defense attorneys, some
judges and prosecutors, and numerous fo-
rensic analysts themselves. As important
as the NAS report has been, however, the
effects of the report on trial and appellate
court admissibility decisions have to date
been extremely modest.*' But it did cer-
tainly change the conversation surround-
ing these techniques.

Duein significant part to this report and
its reception, a trickle of research into the
validity of forensic science methods has
begun to emerge, with a variety of results
depending on the study and the field. For
example, in 2011 - exactly one century after
itwas firstadmittedina U.S. court — ateam
of researchers released the first published
study looking at fingerprint error rates.**
This study found a small (though nonzero)
false positive error rate and a more signif-
icant though still single digit (7.5 percent)
false negative error rate. By contrast, the
small number of studies examining error
rates in bite mark identification uniformly
show distressingly high — double digits or
higher - levels of error.?3

The 2009 NAS report’s call for the cre-
ation of a new, full-fledged administrative
agency focused on forensic science never
achieved significant political traction, but
in2013, as a partnership of the Department
of Justice (DOJ) and the NIST, the NCFS
was born.?4 It included a significant num-
ber of academic research scientists, as well
as stakeholders from the forensic science
and criminal justice communities, and
emerged as a respected and significant lo-
cation for addressing forensic science re-
form. However, after three years of oper-
ation, the Department of Justice decided
not to reauthorize the Commission.

In 2016, a second distinguished group of
scientists — the President’s Council of Ad-
visors on Science and Technology —issued

Mnookin
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its own major report about pattern identifi-
cation sciences.* This report, like the NAS
report seven years earlier, found a general
dearth of adequate scientific studies to
establish the validity of many kinds of fo-
rensic science. PCAST’s report made a va-
riety of recommendations, including some
pointedly directed at judges and their ad-
missibility determinations. PCAST asserted
the fundamental need for scientific validi-
ty as a prerequisite for using scientific evi-
dence (both as amatter of good science and
good law). It further refined the concept of
validity asitapplies to the forensic sciences
by identifying two key parts: foundational
validity for any given field, and the validity
of an analysis as applied in particular labo-
ratories to particular casework.

The fundamental tenet of the PCAST re-
port was that foundational scientific valid-
ity requires appropriate empirical studies
to establish accuracy and error rates. These
studies are a nonnegotiable sine qua non for
which there simply can be no substitute.?®
In the report’s words:

Without appropriate estimates of accuracy
[and error rates], an examiner’s statement
that two samples are similar — or even indis-
tinguishable - is scientifically meaningless:
it has no probative value, and considerable
potential for prejudicial impact. Nothing —
not training, personal experience, nor pro-
fessional practices — can substitute for ade-
quate empirical demonstration of accuracy.

PCAST asserted that many forms of fo-
rensic pattern-matching evidence present-
lylack foundational validity. PCAST found
that simple DNA analysis and latent finger-
print identification do have enough ap-
propriate testing to establish foundation-
al validity, but that numerous other fields,
including firearms and tool mark identifi-
cation, bite mark identification, and more
complex DNA mixture analysis, donot. The
PCAST report strongly intimated that these
long-used forms of evidence ought not to

be admitted at trials unless or until founda-
tional validity (and validity as applied) can
be established ; and that some kinds of evi-
dence, like bite mark evidence, were likely
never to be proven valid.

Given these strong conclusions, it is per-
haps unsurprising that prosecutors gave
the report a strikingly chilly reception.*”
Nor, unfortunately, do most courts seem
inclined to take seriously PCAST’s frame-
work and admonitions, despite PCAST’s
high status and distinction, and notwith-
standing the obligation of judges in the fed-
eral courts and in many states to play an ex-
plicit gatekeeping role in which they assess
expert and scientific evidence for validity.

This broad-strokes overview of the past
and present of forensic science illustrates
the deep cultural divide between forensic
science practice and research science. The
pattern identification disciplines grew up
within law enforcement, not universities;
their methods are subjective and experi-
ence-based rather than objective or statis-
tical; and forensic practitioners even to-
day typically lack doctoral-level science
training. Judgment honed by experience is
the primary coin of the realm, not formal
empirical study or statistical modeling. In
many fields, we still lack substantial, vali-
dated information about how likely analysts
are to offer inaccurate conclusions. Consid-
er this point carefully. These forms of evi-
dence are beingused to establish guilt for se-
rious criminal offenses, yet we lack substan-
tial knowledge of how often the evidence
presented is mistaken, overstated, impre-
cise, or wrong.

Furthermore, for most of their history,
the fundamental epistemic legitimacy of
these experience-based disciplines was al-
most never challenged in court. Atbest, the
biases or competency of a testifying exam-
iner was questioned or an effort was made
on cross-examination to get an examiner to
hedge a bit about the certainty of a conclu-
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sion. When defense challenges to admissi-
bility are mounted now, courts sometimes
insist upon modest changes to the words
used by the expert, but generally admit
the evidence, notwithstanding the lack of
substantial scientific testing and valida-
tion. Several distinguished interdisciplin-
ary panels of scientists and other experts
have weighed in with great concern for, but
thus far only modest influence on, the lack
of adequate scientific foundation and vali-
dation in these fields. Finally, we must note
the real, human costs to using problemat-
ic forms of forensic evidence in court, in-
cluding the danger of wrongful conviction.

This overview of key points about foren-
sic science shows that pattern identification
fields have faced modest, but not transfor-
mative, reform. Half full : the emergence of
some credible research; the recognition by
many practitioners that they are engaged in
aprobabilistic enterprise; substantial focus
on these issues from two extremely presti-
gious, highly legitimate bodies of experts,
NAS and PCAST; the creation of the NCFS
and a N1ST-led effort that calls on the fo-
rensic science disciplines to identify stan-
dards and approaches in need of reform.
Half empty: relevant research remains lim-
ited and many fields still lack adequate val-
idation; though probabilistic in theory, tri-
al testimony remains grounded on experi-
ence and subjective judgment; both judges
and practitioners have largely resisted the
conclusions of the NAS and PCAST reports;
the NCFS no longer exists.

I turn now in somewhat more detail to
three specific examples that show, simul-
taneously, the existence of some degree
of meaningful change, alongside reasons
for, at best, muted optimism about further
transformation, at least in the near term.

First, bite marks. On June 8, 2017, Alfred
Swinton was released from prison after
serving eighteen years of a sixty-year sen-
tence for murder. His release came about be-
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been a lynchpin of the prosecution’s case
at the original trial was no longer deemed
persuasive or valid by anyone involved (in-
cluding the prosecutor’s office and the orig-
inal bite mark expert himself ). Faced with
this consensus, the judge vacated the orig-
inal conviction, ordered a new trial, and re-
leased Swinton to house arrest while await-
ing further judicial proceedings.

Once suspected of being a serial killer in
Connecticut, though never charged with
other crimes, Swinton’s conviction was va-
cated not just because of the crumbling of
the credibility of the bite mark evidence,
but also because DNA testing showed that
biological material from the bite mark
(on the victim), as well as on the victim’s
nails, did not match Swinton’s DNA. In ad-
dition, a bra in Swinton'’s possession had
been said at trial to have belonged to the
victim, but DNA retrieved from the bra did
not match that of the victim. Without the
DNA corroboration of Swinton’s claim of
innocence, perhaps the prosecutor would
have stood by the state’s original conten-
tion that the bite mark identification con-
stituted substantial proof of guilt. Even
with the DNA evidence and the discred-
iting of the bite mark evidence, the state
hasnotyet conceded Swinton’s innocence.

But the bite mark expert’s disavowal of
his earlier testimony pulled no punches: “I
no longer believe with reasonable medical
certainty — or with any degree of certainty
— that the marks on [the victim | were cre-
ated by Mr. Swinton’s teeth, because of
the recent developments in the scientif-
ic understanding of bite-mark analysis,”
odontologist Constantine Karazulas told
the Hartford Courant.?® He even called his
earlier testimony “junk science” and stat-
ed that he “no longer believes that Mr.
Swinton’s dentition was uniquely ca-
pable of producing the bite marks I ob-
served....Indeed, many thousands of in-
dividuals could have produced those in-
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The juries.”* (Interestingly, Karazulas used a

novel form of computer enhancement to
examine Swinton’s dentition in the orig-

Science inal trial; the issues surrounding this use

of computer-enhanced images produced
a lengthy, detailed Connecticut Supreme
Court opinion affirming the legitimacy of
the computer enhancement techniques he
used, while breezing over the question of
the reliability of bite mark identification
in a mere footnote. )3°

Does this case indicate a potential sea
change for bite mark evidence, one of the
most problematic forms of pattern evi-
dence in current use? At the time of the
original trial, the expert had called his own
techniques “the new gold standard for
forensic odontology” and celebrated his
care and confidence in his conclusion of
amatch.3' Now, instead, he offers a force-
ful recantation of his earlier claims. Giv-
en this about-face by the expert, coupled
with DNA evidence that generally failed
to link Swinton to the murder, the pros-
ecution neither defended the legitimacy
of the bite mark evidence nor opposed the
defense’s motion to vacate. If the prosecu-
tion decides to retry the case, they appear
ready to acknowledge that bite mark iden-
tification evidence will have no legitimate
role in the next go-round.

By contrast, just a couple of months ear-
lier, in a retrial of a murder case in Penn-
sylvania vacated for constitutional flaws, a
state court trial judge ruled bite mark ev-
idence admissible. In motions preceding
the trial, the judge even denied Paul Aaron
Ross, the defendant (who was well repre-
sented with substantial involvement from
the Innocence Project), the opportunity
for a Frye hearing, in which the defendant
would have argued that bite mark evidence
was no longer “generally accepted” by the
relevant scientific community, the stan-
dard that scientific and expert evidence
must meet in Pennsylvania in order to be
admissible.3* The defendant was therefore

denied the opportunity to present testimo-
ny or detailed evidence about bite mark tes-
timony’s known weaknesses. Judge Jolene
Kopriva appears to have denied the hearing
primarily because bite mark evidence was
not a novel kind of proof: “The unique as-
pect of this case s that challenges are being
brought to an existing scientific field, nota
novel methodology,” Kopriva said.33 “Al-
though the use of bite mark evidence is be-
ginning to face challenges, it would be pre-
mature,” she said, “for this court to order
that the methodology is nolonger generally
accepted in the relevant scientific commu-
nity.” There is, however, a bit of a catch-22
here. If the judge will not allow a full evi-
dentiary hearing about the validity of bite
mark testimony because such evidence has
long been admissible in Pennsylvania, how
can she determine whether it is in fact pre-
mature to conclude that the evidence is no
longer accepted in the relevant scientific
community ?

Of course, whether a form of evidence is
deemed “generally accepted” depends in
part on precisely how one defines the rel-
evant scientific community: there is more
acceptance of bite mark evidence among
bite mark experts themselves than in a more
broadly defined scientific community. But
aswe see from the Swinton case, even some
bite mark experts no longer believe in the
validity of the technique.3* And there islit-
tle doubt that a great many other scientists
who have examined the field have signifi-
cant doubts about its validity — or, perhaps
more accurately, substantial confidence
that validity is lacking.3

Tobe sure, Judge Kopriva did place mod-
est limits on the form that bite mark tes-
timony could take. In the first trial, the
expert testified that the bite marks were
“very highly consistent” with the defen-
dant’s dentition. This time he would be
limited to the language permitted by the
bite mark expert’s professional society,
the American Board of Forensic Odontol-
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ogists, which recommends that bite mark
testimony offer one of three possible con-
clusions without further detail or elabora-
tion: 1) that the person is included with-
in the pool of possible sources; 2) that the
resultisinconclusive; or3) that the person
is excluded from the pool of possible bit-
ers. (At the time of writing, the defendants
have requested an interlocutory appeal of
the ruling to disallow a Frye hearing.)

More than two dozen DNA exonerations
to date involve cases in which bite mark ev-
idence played an important role at trial 3¢
Additionally, unlike areas of forensic sci-
ence in which the problem is a near-total
lack of research (like tool mark identifi-
cation), or areas in which the existing re-
search is limited and methodologically
flawed but weakly supports an inference
of validity (like firearms identification),
numerous bite mark studies affirmatively
illustrate its significant weaknesses. (In one
study, experts lacked substantial agree-
ment on whether certain marks left on
skin were bite marks at all, much less on
whether a given person’s dentition could
have produced them.)3”

Nonetheless, Judge Kopriva deemed it
premature to take a stand, or even to per-
mit a full admissibility hearing to make an
evidence-based assessment. This invites the
question: if it would be premature to ex-
clude it now, on our current basis of knowl-
edge, at what point, and on what research
basis, could exclusion be warranted ?

To be fair, if Judge Kopriva believes that
a Frye hearing is allowable only for a nov-
el technique, rather than a long-used one,
she could feel stymied by legal doctrine and
the judicial responsibility to protect settled
questions from being reopened. Some cas-
es do limit Frye’s ambit to the novel; but if
so, how should change come about when
needed ? Surely Frye cannot mean that any
form of expert evidence of long-standing
use must be admissible forevermore, even if
novel evidence of its problems, limitations,
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need for change be balanced with the legal Mnookin

system’s norms regarding closure and prec-
edent? Judge Kopriva’s treatment of bite
mark evidence illustrates the potentially
awkward fit between judicial practices and
the potential need to unsettle the ways we
use forensic science. The law regarding the
admissibility of scientific evidence may not
change at the pace of science, but surely it
should change when science substantially
undercuts the original justifications for al-
lowing the evidence.

We thus see a pair of encounters with bite
mark evidence, in two courthouses in two
different states, merely months apart, each
taking a profoundly different approach to
the assessment of bite mark evidence (al-
beit at different stages within the criminal
process). In one case, we see a clear recog-
nition of fundamental weaknesses in an es-
pecially dubious form of identification evi-
dence. In the other case, we see the mighty
power of precedent even in the face of a
deeply troubling kind of proof. The Swin-
ton case suggests change is on its way, at
least with respect to bite mark evidence
(perhaps in some ways too easy a target, as
one of the most obviously problematic of
the forensic sciences). At the same time, the
Ross case suggests that even bite mark iden-
tification evidence may not be going any-
where too soon. Lest Ross be written off as
apeculiar outlier, it is worth noting that not
asingle trial-level judge in any court has yet
excluded bite mark evidence based on its
lack of reliability.

One could view the dramatic difference
between these two cases as a simple side
effect of our federal system, which allows
wide disparities in state evidence rules, as
well, perhaps, as a consequence of the cas-
es’ procedurally different postures. None-
theless, these two cases suggest rather dif-
ferent pathways for the future of bite mark
evidence — and by extension, perhaps for
the forensic sciences more generally.
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In the Swinton case, we can admire the
collaborative efforts to face up to the weak-
nesses in the bite mark testimony, including
the odontologist’s willingness to disavow
the accuracy of his earlier testimony, as well
as the prosecutor’s privileging of eviden-
tiary integrity over closure and maintain-
ing the conviction. Building on the Swinton
case, one could plausibly suggest that bite
mark evidence is in its death throes. Oth-
er evidence supports this possibility too,
such as the fact that the Texas forensic sci-
ence commission — Texas, a state not gener-
ally seen as soft on crime — declared a mor-
atorium on bite mark evidence until or un-
less a stronger research foundation could be
established.3® The glass half full, it would
seem; the double image seen from its more
captivating angle.

Still we cannot escape the contrast with
the judge in Ross, several months earlier, re-
fusing even to permit the evidentiary hear-
ing that would have given the defense’s
concerns a full airing. The fact that she re-
stricted the form of allowable testimony
and could cite precedent for her decision is
small consolation, for a person’s freedom is
atstake, and if bite mark evidence is funda-
mentally unsound, the judge’s small step is
akin to permitting a Ouijaboard’s messages
into evidence solong as the expert through
whom the evidence is offered suggests the
board is a probable rather than a certain
source of truth.

In deciding as she did, Judge Kopriva is
notunique. Far fromit: nojudge to date has
rejected a prosecution offer of bite mark ev-
idence, notwithstanding two dozen DNA
exonerations in cases in which bite marks
were erroneously associated with the de-
fendant, and a growing research literature
challenging the validity of bite mark iden-
tification claims. My point, however, isless
to excoriate Judge Kopriva than to highlight
the deep power of precedential thinking
that, when rooted in outdated or pseudo-
science, generates adeep — and systemical-

ly intended - legal bias in favor of maintain-
ing the status quo, perpetuating the ongo-
ing acceptance of questionable forensic
science pattern evidence.3? Now the glass
looks half empty: if judges refuse to exclude
bite mark evidence, it is difficult to imagine
they will insist on stronger scientific foun-
dations as a precondition for the admissi-
bility of evidence involving less egregious-
ly unreliable, but nonetheless inadequate-
ly studied, techniques. If strong, atfirmative
evidence that bite mark evidence is unreli-
able is not enough, what hope is there that
courts will take the mere absence of ade-
quate evidence seriously? So the double
image switches back with ablink of an eye,
the viewer as downcast and dispirited as the
world-weary woman.

This pair of bite mark decisions, ground-
ing two dramatically different narratives
about what lies on the near horizon, vivid-
ly illustrates how, at present, depending on
what we are looking for and from what an-
gle we choose to see, we can find both rea-
son for hope in and reason for hopelessness
about forensic sciences’ future. To under-
stand both the present and the range of pos-
sible futures for forensic science, we must
recognize that both the optimistic and the
pessimistic narratives are plausible; indeed,
in some meaningful sense, both are true.

]udges today are tremendously reluctant
to exclude from trials long familiar forms
of forensic science evidence even when,
as with bite mark evidence, the scientific
foundation is weak and the evidence has
played an established role in numerous
proven wrongful convictions. But there is
a growing move — insisted upon by some
judges as a precondition to admissibility,
and also called for by some leaders in the
forensic science community — to scale back
exaggerated and overconfident assertions
of knowledge and authority by forensic sci-
entists. One author refers to this felicitous-
ly as a shift from the “dogma expert,” who
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asserts her findings in absolute terms, to
the “transparent expert,” who is more hon-
est about the limits of her knowledge and
the existence of some uncertainty in her
conclusions.4° Although this shift has be-
gun, it remains incomplete, and the limits
called for by judges and forensic leaders are
often not fully enforced. Still worse, these
well-intentioned efforts to rein in exagger-
ated forensic science claims may, in actu-
al practice, have little meaningful effect on
how forensic science evidence is actually
assessed or understood by juries.

Not long ago, experts in many of the fo-
rensic science subspecialties routinely tes-
tified in the language of absolute certainty.
They would, in many fields, make identifi-
cations that were both absolute and partic-
ularized: identifications made to the “ex-
clusion of all other” fingers, or firearm car-
tridges, or tools, and they often claimed to
be “absolutely certain” or “100 percent con-
fident,” or that their technique boasted a
“zero error rate.” Although such dogmat-
ic testimonial over-claiming still occurs, it
has certainly becomeless frequent. We now
routinely see experts offering (and courts
insisting upon) somewhat more epistem-
ically modest, less hubristic claims about
the established strength of the evidence. In-
stead of saying a fingerprint could not pos-
sibly have come from anyone in the whole
world but the suspect, the fingerprint ex-
pert might now say that based on her expe-
rience, she believes that the chances of two
prints sharing this much correspondence
and not deriving from the same source is
remote, or very unlikely, rather than abso-
lutely impossible.# Moreover, this testimo-
nial shift has spurred some examiners and
labs to grow enthusiastic about a potential
statistical turn, through which they could
someday provide validated quantified as-
sessments, or testify about likelihood ra-
tios, rather than experience-based conclu-
sions, even though not solong ago, most ex-
aminers roundly disclaimed any legitimate

147 (4) Fall 2018

role for such probabilistic thinking.4* How- Jennifer L.

ever, as the essay by Joseph Kadane and Jon-
athan Koehler in this issue indicates, it is
unclear whether a modest, as opposed to a
major, scaling back in testimonial certain-
ty is likely to have any effect on how pro-
bative the factfinder perceives the evidence
tobe. 83

The positive, half-full narrative about
this development would emphasize three
points. First, by reining in unjustified over-
statements that were previously common-
place, courts are not simply improving the
quality of the testimony heard by the fact-
finder, but also increasing their own fo-
cus upon the substantive value of the of-
fered evidence. Regulating the experts’ lan-
guage is modest gatekeeping perhaps, but
itisaform of gatekeeping nonetheless, and
therefore possibly a stepping stone to more
thorough scrutiny of whether an adequate
foundation undergirds an expert’s claims.
Second, this change in the form of testimo-
ny has spurred additional interest from the
forensic science community in efforts to de-
velop validated probabilities to ground the
weight of testimony. As mentioned above,
the Department of Defense announced in
March 2017 that its experts would hence-
forth testify using quantified likelihood ra-
tios based on an internally created statisti-
cal model.#4 Whether that model will hold
up to scrutiny will be interesting to see, but
the increased interest in developing such
models s itself a positive turn. In addition,
if forensic examiners embrace this shift to
more modest language and conclusions,
this focus potentially invites more careful
thought about the relationship between ev-
identiary support and testimonial conclu-
sion, which might in turn contribute to a
broader shift in perspective, encouraging
experts to see themselvesless as partners to
law enforcement and more as scientists.45

The more pessimistic, still-half-empty
story would assert that these modest chang-
es in the language used for testimony are
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the forensic equivalent to rearranging the
deck chairs on the Titanic. Will a factfinder
—especially a lay juror primed by popu-
lar culture and shows like €SI to believe in
the power of a forensic “match” - hear or
weigh the evidence differently because of
modestly changed language ? How differ-
entisit, really, for ajuror to hear that an ex-
pertbelieves the chances of this print com-
ing from anyone other than the defendant
is “extremely low,” rather than “zero,” es-
pecially if that conclusion is accompanied
by an assertion like, “based on my many
years of experience, I truly would not ex-
pect to see this much similarity unless the
two prints came from the same person”?
Or, still worse, that it would be a “practical
impossibility” for them to come from dif-
ferent sources? The space between impos-
sible and unlikely is real, but in this context,
it may also be razor thin, especially when
coupled with assertive body language and
an authoritative tone of voice. In reality, the
specific words used to convey the meaning
of the match to a factfinder may be far less
important than evidence professors or sci-
entists might hope or think: “impossible”
and “very unlikely” may, in practice, be
near-fungible within the trial setting. (To
be sure, this point operates in both direc-
tions: it may be that factfinders interpreted
the earlier claims of “impossible” as, in fact,
meaning something more akin to “veryun-
likely,” notwithstanding the expert’s stron-
ger claim. Even so, the key point remains:
modest linguistic changes in an expert’s
phrasing of her conclusions may have lit-
tle real effect on jurors’ assessment of pro-
bative value.)

The pessimistic story would also em-
phasize that many of the forensic science
disciplines still lack adequate empirical
grounds even for their weaker claims:
without a valid statistical model, how does
an examiner truly know that a coinciden-
tal match is as unlikely as she asserts ? Fur-
thermore, by insisting upon minor modifi-

cations to the language of testimony, judg-
es confronting Daubert and Frye challenges
may deem themselves to have taken ade-
quate and appropriate action in response
to the concerns about the validity of foren-
sic science. Rather than acting as a spur to
further engagement, modest reform in tes-
timonial language may instead lead to ju-
dicial quiescence and complacency. In
the Ross bite mark case, we see how the
judge did partly constrain the testimony,
but simultaneously refused the Frye hear-
ing on admissibility. The optimistic story
sees these minor reforms to testimony as
a sign of reflective engagement by the ju-
diciary and practitioners, and a potential
stepping stone to bigger change; the pes-
simistic story sees it as a superficial salve
that may permit the avoidance of deeper
and more important cures.

One final example of the dynamics of
change and its limits can be seen in the es-
tablishment of and, then, roughly three
years later, the failure to renew the Na-
tional Commission on Forensic Science.
The Commission was a joint creation of
the Department of Justice and NIST. Com-
missioners came from a variety of fields, in-
cluding research scientists, law professors
and judges, forensic science providers, law
enforcement officials, prosecutors, and de-
fense attorneys. The NCFS’s mandate was,
in short, “to enhance the practice and im-
prove the reliability of forensic science.”4%

When the NCFS began, many — frankly,
myself included — were dubious that a fo-
rensic science improvement effort part-
ly centered in the Justice Department was
likely to bring about significant change or
meaningful improvement. Moreover, the
NCFS, during its short lifespan, was not
without controversy. In January 2015, Fed-
eral District Court Judge Jed Rakoff, the sole
federal judge on the Commission, noisi-
ly resigned over the Justice Department’s
unilateral decision that issues concerning
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pretrial discovery procedures for forensic
evidence were beyond the Commission’s
legitimate scope, a decision he saw as put-
ting “strategic advantage [for prosecutors]
ahead of the truth.”47 The controversy drew
media attention; the DOJ backtracked, and
Judge Rakoff returned to the Commission.
That controversy and the media coverage
it received likely enhanced the NCFS’s in-
dependence from the DOJ.

Opver its three years of operation, the
NCFS made a series of advisory recom-
mendations specifically directed at the
Justice Department, and offered anumber
of additional “views”: documents that cap-
tured the Commission’s collective consen-
sus on important topics. Recommendations
ranged from directing that forensic science
service providers should all be appropriate-
ly accredited (which perhaps seems obvi-
ous, but accreditation has not been a uni-
form or consistent expectation for foren-
sic laboratories); to stating that forensic
labs should develop written policies about
their documentation, reporting, and inter-
pretation practices (this also perhaps seems
obvious, but again, has not been standard
practice); to an effort to enhance pretrial
discovery (the subject over which Judge Ra-
koff nearly resigned); to arecommendation
that forensic experts cease using the phrase
in their testimony “to a reasonable degree
of scientific [or field-specific] certainty,”
because the phrase, though often used in
court, has no accepted scientific meaning.4®

The NCFS recommendations were, for
the most part, not transformative or field-
changing. But they were thoughtful, mean-
ingful steps in a positive direction. More-
over —and perhaps most important — the
Commission had become a place where a
set of thoughtful interlocutors, including
academicresearch scientists and stakehold-
ers in the adversarial process, could jointly
consider what was needed to make foren-
sic science fields more trustworthy, fairer,
and better grounded in valid science. The
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alongside the more typical “stakeholder
participants gave the NCFS institutional le-
gitimacy and also meant that its proposals
generally incorporated insights from scien-
tific, legal, and forensic perspectives.
Unfortunately, the Commission proved
short-lived. In April 2017, Attorney General
Jeff Sessions announced that he would
not renew the NCFS. I recently asked one
dozen academics and scientists with an in-
terest in forensic science to share with me
their brief thoughts on the most positive
and the most negative occurrence relating
to forensic science in the last decade. Fully
half of those I asked named the demise of
the NCFS as the single worst development
that had occurred in that time period.
The half-full story, then, is that the Com-
mission existed at all, and that it managed,
in a quite short amount of time, to devel-
op both some valuable proposals and some
institutional legitimacy. The half-empty
story is, obviously, that it no longer exists.
As the Commissioners wrote in their fi-
nal report, summarizing their activities:
“The National Commission on Forensic
Science has provided an essential forum
...to improve the forensic sciences. ... But
there is still work to be done.”49
Andindeed, there is. Will that work take
place? In another decade or two, will we
be able to tell a story of ongoing, meaning-
tulincremental change ? Will a fair-mind-
ed observer be able to conclude that the
forensic techniques we use in court have
an appropriate degree of scientific vali-
dation to support their use and their con-
clusions? It seems reasonable to hope that
the most blatantly problematic forms of
forensic science, like bite mark evidence,
will nolongerbe used. But will other kinds
of forensic pattern evidence be on a surer
foundation ? Will testimony be present-
ed in epistemically justified ways, and ex-
perts’ claims limited to theirlegitimate ev-
identiary basis ? Or will experts still testify
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to near certainty without empirical valida-
tion? Will we still lack validated statisti-
cal models and robust proficiency tests?
The future of forensic science remains
uncertain, but our best chance for substan-
tial ongoing improvements rests on the cre-
ation, or re-creation, of an entity akin to the
NCFS. Simply put, we need some institu-
tional structure, some body, separate from
the courts, from adversarial advocates, and
from practitioners themselves, abody that
includes representatives from all these are-
nas along with accomplished research sci-
entists. We are simply not likely to see con-
tinued forward motion unless there is some
institutional body to prompt reform, a com-
mission or working group with both con-
vening power and a claim to legitimacy, in
which academic researchers and forensic
science stakeholders can jointly assess the
state of forensic science and continue to
push for, and argue about, improvements.
While it is deeply unfortunate that the
NCFS was not recommissioned, perhaps
this institutional failure also generates
an opportunity. Perhaps, just perhaps, it
creates an opening for the building of a
next-generation commission, one posi-

AUTHOR’S NOTE

tioned wholly outside the prosecutorial
and law enforcement apparatus, and yet
with sufficient institutional legitimacy not
to be ignored. The path to the creation of
such an alternative to the NCFS is neither
obvious nor easy. But if it can happen, the
future of forensic science will almost cer-
tainly be far brighter, and the substance of
what is used in investigations and offered
in courtrooms throughout our nation will
be more reliable, more trustworthy, and
more scientifically valid. That vision for
the future of forensic science is most cer-
tainly not assured, but it may yet be pos-
sible. There is little reason to have confi-
dence that either the courts or the forensic
science community, much less the Justice
Department, will have the capacity or the
will to make significant positive improve-
ments on their own. But if we can some-
how create an institutional space where
scientists, lawyers, judges, and forensic
leaders all work together, a collaborative
space that values reason-giving, empirical
research, and thoughtful engagement with
evidence and its assessment, then perhaps
that half-full glass may yet fill to the brim.
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Fienberg (1942 - 2016), University Professor of Statistics and Social Science at Carnegie Mel-
lon University. Originally, he and I had planned to coauthor an essay for this volume. I am
so sorry not to have had that opportunity, but I am also enormously grateful for the ways he
used his wide-ranging curiosity, collaborative talents, and brilliance to bring insights from
statistics into so many areas of public policy import, including, of course, forensic science.
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Certainty & Uncertainty in Reporting
Fingerprint Evidence

Joseph B. Kadane & Jonathan J. Koehler

Abstract: Everyone knows that fingerprint evidence can be extremely incriminating. What is less clear is
whether the way that a fingerprint examiner describes that evidence influences the weight lay jurors assign
to it. This essay describes an experiment testing how lay people respond to different presentations of fin-
gerprint evidence in a hypothetical criminal case. We find that people attach more weight to the evidence
when the fingerprint examiner indicates that he believes or knows that the defendant is the source of the
print. When the examiner offers a weaker, but more scientifically justifiable, conclusion, the evidence is
given less weight. However, people do not value the evidence any more or less when the examiner uses very
strong language to indicate that the defendant is the source of the print versus weaker source identifica-
tion language. We also find that cross-examination designed to highlight weaknesses in the fingerprint ev-
idence has no impact regardless of which type of conclusion the examiner offers. We conclude by consid-

ering implications for ongoing reform efforts.
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The study of fingerprints began in a serious way
with Francis Galton’s book Finger Prints in 1892." For
more than a century, fingerprint results were treated
by the forensic science community (and the courts)
asinfallible, or nearly so.In 1985, an authoritative FBI
manual stated, “of all the methods of identification,
fingerprinting alone has proved to be both infallible
and feasible.”* In a 2003 segment on the television
news program 60 Minutes, the head of the FBI's fin-
gerprint unit said that the probability of errorin fin-
gerprint analysis is o percent, and that all analysts
are and should be 100 percent certain of the identi-
fications that they offer in court.3 Such hyperbole
is unscientific and unsustainable. As it turned out,
just a few months after this program aired, the FBI
was forced to admit that its top fingerprint examin-
ers matched a print to the wrong person in the in-
vestigation of the 2004 Madrid train bombings, one
of the highest profile fingerprint cases in history.4
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When the National Academy of Sciences
(NAS) completed its comprehensive re-
view of many of the non-DNA forensic sci-
ences (including fingerprint evidence) in
2009, the results were shocking.> The NAS
found that many of the most basic foren-
sic science claims had not been validated
by empirical research. In response, federal
agencies and forensic science profession-
al organizations began working in ear-
nest to, among other things, modify the
ways in which forensic scientists present
evidence in court. Simple and obvious re-
forms such as eliminating references to
“100 percent certain” identifications and
“o percentrisk of error” have already tak-
en hold. However, forensic science reform-
ers have been largely flying blind on the
question of which specific words should
replace the exaggerated conclusions that
forensic scientists often provide in their
courtroom testimony.6

Fingerprint evidence has been admit-
ted in U.S. courts as proof of identity in
criminal cases for more than one hundred
years. Evidence that an unknown print re-
covered from a crime scene (a so-called la-
tent print) matches a known print from a
suspect or other individual is rarely chal-
lenged in court and is widely regarded by
the public as conclusive proof that the
person whose fingerprint matched is the
source of the latent printin question. This
is the case even when the match is to la-
tent prints that are partial, smudged, or
otherwise of low quality, although all of
these features increase both the difficulty
of declaring a definite match and the like-
lihood of error.”

Fingerprint evidence has long been a
powerful tool for criminal investigators
and prosecutors. A latent print found on,
say, a gun recovered from a shooting scene
not only helpsidentify a person of interest
for police in the early stages of an investi-
gation, but it also may be the single most
powerful proof of a defendant’s guilt of-

fered at trial. This essay looks at the use of
fingerprint evidence as a tool to persuade
judges and jurors at trial or, more com-
monly, to persuade a criminal defendant
to accept a plea bargain rather than risk a
seemingly certain guilty verdict. This es-
say, however, concernsitself only with the
presentation of fingerprint evidence at tri-
als, asking how the way a fingerprint exam-
iner testifies about his or her results affects
the weight that factfinders are likely to as-
sign to the evidence.

In the typical case involving fingerprint
evidence, a trained examiner compares one
or more latent prints with various known
or exemplar prints using a high-powered
microscope. This process is often preced-
ed by an automated search through alocal,
state, or national database. The national da-
tabase includes fingerprints from approxi-
mately 120 million people. The computer
search narrows the list of candidate prints
and orders them so that the most likely
matches appear at the top of the list. The
examiner then proceeds to make pairwise
comparisons between the latent and candi-
date prints. The end result of the pairwise
comparison process (known as ACE-V)?
is usually one of four conclusions: iden-
tification (the prints comes from the same
source), exclusion (the prints come from dif-
ferent sources), inconclusive, or unsuitable for
comparison.

Although the ACE-V process is subjec-
tive, fingerprint examiners have histori-
cally claimed that their identifications are
100 percent certain, and that there is virtu-
ally no chance that an error has occurred.?
The precise meaning of the word “identi-
fication” may, however, vary depending on
idiosyncratic definitions and usage by var-
ious parties.'® While the Humpty-Dumpty
dictum may appeal to some testifying fo-
rensic scientists (“when I use a word . . .
it means just what I choose it to mean”),
it is unjustified in courts of law where the
interpretation of an unfamiliar or techni-

Deedalus, the Journal of the American Academy of Arts & Sciences



cal phrase may be the difference between
freedom and incarceration for a criminal
defendant."

There is some basis in the broader foren-
sic science literature for suggesting that
the weight that jurors assign to fingerprint
evidence will depend, in part, on the way
that fingerprint examiners describe their
conclusions. Psychological studies show
that the way DNA results are framed af-
fects the value that people accord to re-
ported matches.'* Focusing on microscop-
ic hair results, psychologists Dawn Mc-
Quiston-Surrett and Michael Saks found
that the way hair-evidence matches are de-
scribed affects mock jurors’ assessments
of the probability that the person whose
hair is said to match is the source of the un-
known hair.’3 The mock jurors in their ex-
periments assigned higher probabilities of
source identification when hair evidence
was described as either a “match” or “sim-
ilarin all microscopic characteristics,” and
lower probabilities when the forensic ex-
pertestimated the number of other people
in the city who would also match.

However, these studies did not find that
mock jurors’ judgments varied as a func-
tion of whether forensic experts went
further and volunteered their own opin-
ion that the person whose hair was said to
match was the source of the hair. Similar-
ly, an experiment conducted by legal schol-
ar Brandon Garrett and psychologist and
lawyer Gregory Mitchell in the context of
short written cases that involved finger-
print evidence found that “bolstering a
match with even extravagant claims about
the certainty of the match and dismissals
of the likelihood that someone else sup-
plied the prints did not increase the weight
given to the match.”* Participants in
their study were no more impressed with
the fingerprint evidence when the finger-
print examiner said that it was “a prac-
tical impossibility” that someone other
than the defendant was the source of the
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latent print or the examiner simply said Joseph B.

that the defendant “matched” the latent
print.” These investigators concluded that
it really did not matter how an examiner
framed a match conclusion because fact-
finders give “considerable weight” to fin-
gerprint match evidence in all forms.

It appears, then, that the way forensic
science testimony is presented by experts
will matter in some circumstances but not
others. When a defendant is a member of
a group of those who might be the source
of an incriminating piece of evidence, tes-
timony that fails to point out the existence
of othersin the set who might be the source
is viewed as stronger than testimony that
expressly notes that the defendant is one of
agroup of people who might be the source.
But when a forensic scientist indicates in
some fashion his or her belief that the de-
fendant is the source of an incriminating
piece of evidence, it is not clear that such
add-on comments have an extraimpact on
factfinders.

Thanks in large part to the 2009 Nation-
al Academy of Sciences report on the state
of the non-DNA forensic sciences, efforts
are underway to standardize and reform
many forensic science practices, including
the way results and conclusions are report-
ed in court.' These reform efforts have
thus far proceeded with little or no guid-
ance from empirical studies. Consequent-
ly, there is a risk that proposed changes in
the conclusory language used by forensic
scientists will have no impact — or perhaps
even an unintended impact — on police, le-
gal decision makers, and others who rely
on forensic evidence. Our essay reports on
an experiment that addresses this concern.
The experiment examines how people in-
terpret and use different verbal formula-
tions of conclusions reached by fingerprint
examiners.

Six hundred jury-eligible citizens (U.S.

citizens, at least eighteen years old, with
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no felony convictions) were paid to an-
swer an online questionnaire about a hy-
pothetical legal case that included fin-
gerprint evidence. Our mock jurors (“ju-
rors”) covered a broad and representative
cross-section of the jury-eligible popula-
tion in terms of education level (19.5 per-
cent high school diploma or less, 14.5 per-
cent graduate degrees), ethnicity (7.7 per-
cent African American), and gender (58
percent women).

Jurors were presented with the follow-
ing scenario:

In a recent legal case, Mr. Richard Johnson
was charged with robbing a convenience
store. Although the perpetrator of the crime
wore a hood that covered his face, Mr. John-
son became a suspect when the store own-
er told police that he thought the perpetra-
tor sounded very much like one of his fre-
quent customers, Mr. Richard Johnson. The
store owner also told police that the perpe-
trator reached into the opened cash regis-
ter with his bare hand and lifted one of the
trays. When a police fingerprint examiner
examined the cash register and its inside
trays for fingerprints, he found 19 prints
that were suitable for comparison purpos-
es. The fingerprint examiner eliminated
Mr. Johnson as a potential source of 18 of
those prints. However, the fingerprint ex-
aminer was not able to eliminate Mr. John-
son as a possible contributor of one of the
prints that was found on the cash register
tray. At Mr. Johnson’s robbery trial, the fin-
gerprint examiner was called to testify for
the prosecution. After the fingerprint exam-
iner discussed his credentials, experience,
and methods, the following exchange took
place between the prosecutor (P) and the fin-
gerprint examiner (FE):

P:Now you said that you recovered 19 finger-

prints from the cash register, is that correct?

FE: Yes, there were 19 prints that had enough
detail that I could compare them to known
exemplars.

P: What is a known exemplar?

FE: It's a reference print—a print whose
source is known. We compare the prints
that we recover on objects from a crime
scene with various known exemplars. So in
this case, I had known exemplars from Mr.
Johnson, the employees of the convenience
store, and some other people. And I com-
pared the prints that were on the cash reg-
ister and cash register components with the
known exemplars.

P:OK, and what were your findings with re-
spect to the prints that were on the cash reg-
ister and the known exemplar print provid-
ed by the defendant in this case, Mr. Rich-
ard Johnson?

FE: Well, first, Iwas able to exclude Mr. John-
son as a possible contributor of 18 of the 19
latent prints that were on the cash register
or its various components. In other words,
none of those 18 prints were made by Mr.
Johnson. However,  was not able to exclude
Mr. Johnson as a possible contributor of the
19th print. This 1gth print was taken from the
cash register tray.

P: And so your bottom line conclusion is
what?

At this point, jurors received one of
six different single-sentence conclusions
from the fingerprint examiner. In all cases,
the conclusion that jurors saw was preced-
ed by the words “My bottom line conclu-
sion is that . ..” The six conclusory state-
ments were as follows:

1. “...I cannot exclude the defendant, Mr.
Johnson, as a possible contributor of that
print.”

2. “. .. the likelihood of observing this
amount of correspondence when two im-
pressions are made by different sources is
considered extremely low.”

3. “...in my opinion, the defendant, Mr.
Johnson, is the source of that print.”
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4. “...in my opinion, the defendant, Mr.
Johnson, is the source of that print to a rea-

believe that the class of people who might Jjoseph B.
be the source of the print is very small, a Kadane&

sonable degree of scientific certainty.” source claim involves a degree of specula- ?::ht ;:;n] '
5. “...I'was able to effect an individualiza- tion and gu.esswork that eXZtends beyond
tion on that latent print to the defendant, what the science can show. '
Mr. Johnson.” The fourth conclusion suffers from the
same problem as the third, but is even
6. “...I'was able to effect an individualiza- ) e objectionable because it appends
tion on thatlatent print to the defendant, Mr. (0 impressive-sounding but scientifical-
Johnson, to the exclusion of all other possi- ly meaningless phrase “to a reasonable de-
ble sources in the world.” gree of scientific certainty” to the examin-
er’s personal opinion. The result may be
The first conclusion (“Icannotexclude”) inflated confidence or simply greater vari-
is widely recognized as a scientifically ac-  ability in understanding thelevel of confi-
curate and defensible (albeit conservative) ~ dence itis intended to convey.**
way to describe the results of a match be- The fifth conclusion, which haslongbeen
tween a known and unknown print.®® If  favored by the FBI, goes further by replac-
a known print from a suspect appears to  ing the “opinion” language in conclusions
shareacommon set of characteristicswith  three and four with “individualization” lan-
an unknown print recovered from a crime  guage.? Use of thislanguage might give the
scene and there areno other explainablein-  misleading impression that the science it-
consistencies, it follows as a matter of log-  self has unequivocally identified the source
ic that an examiner would be justified in ~ of the print.>4
concluding that the suspect cannot be ex- The sixth conclusion is even stronger
cluded as a possible contributor of theun-  than the fifthbecause it expressly states that
known print. However, a significant short-  the individualization has excluded all oth-
coming of this conclusion is thatit doesnot  er possible sources in the world.
specify the size of the nonexcluded classof ~ In sum, the first conclusion is the least
individuals. objectionable from the standpoint of sci-
The second conclusion reflects the lan-  ence and logic, though it is far from satis-
guage that has been recommended by the  fying. The second conclusion is problem-
U.S. Army."? It is essentially a statement atic because it does not explain what an
that the false positive errorrateis “extreme-  “extremely low” chance of a coincidental
ly low.” Because this conclusion does not ~match means. Conclusions three through
specify what is meant by “extremely low,”  six all involve a questionable scientific
it is hard for anyone to know how much leap of faith in moving from the absence
weight to assign to this evidence. of proof that two prints come from differ-
The third conclusion may be defensible  entsources to a finding that the two prints
under the Federal Rules of Evidence, butas must have come from a common source.
apurely scientific matter, it is also less de- Returning to the experiment, after the
fensible than the first conclusion because fingerprint examiner stated his or her con-
the examiner is making an inferentialleap ~ clusion, the prosecutor repeated the exam-
from evidence indicating that a suspect iner’s conclusion verbatim, as many pros-
may be the source of a print to a personal ecutors do to ensure that jurors don’t miss
conclusion that the suspect is, in fact, the the examiner’s conclusion. The examin-
source of that print.?° Even if the available  er confirmed that this was indeed his con-
science gave the examiner good reasonto  clusion.
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Half of the jurors (Conditions 1 - 6) read
a cross-examination that was tailored to
challenge the specific conclusion used by
the fingerprint examiner. For example,
when the fingerprint examiner said that
he was able to “effect an individualiza-
tion” on that latent print to the defendant,
Mr. Johnson, “to the exclusion of all other
possible sources in the world” (Condition
6), the cross-examiner elicited a confession
from the witness that he has not actually ex-
amined the prints of all other people in the
world. Likewise, when the examiner says,
“in my opinion, the defendant, Mr. John-
son, is the source of that print” (Condition
3), the cross-examiner elicits a confession
from the expert witness that he is not claim-
ing that he absolutely positively knows that
the print came from Mr. Johnson’s finger, to
the exclusion of all other possible sources in
the world. The other half of the jurors were
assigned to a no—cross examination condi-
tion (Conditions7 — 12). Table 1 summarizes
the twelve conditions. Whether or not they
read a cross-examination, jurors in all con-
ditions answered the same set of questions
about the case.

N asked jurors four “source” ques-
tions about the value of the fingerprint ev-
idence for the proposition that the finger-
print belonged to the defendant, Mr. John-
son. Questions 1 -3 and 5 used a scale that
ranged from 1 (notatall) to 7 (extremely):

1. How strong would you say the fingerprint
evidence is with respect to the prosecutor’s
claim that the fingerprint on the cash register
tray belongs to Mr. Johnson (the defendant)?

2. How convincing would you say the finger-
print evidence is with respect to the prosecu-
tor’s claim that the fingerprint on the cash
register tray belongs to Mr. Johnson (the de-
fendant)?

3. How confident are you that the fingerprint
on the cash register tray was left by the de-
fendant?

4. Whatwould you say is the probability that
the fingerprint on the cash register tray be-
longs to the defendant? (Please provide a
number between 0% and 100%.)

Next, we asked two “guilt” questions
about jurors’ beliefs that the defendant,
Mr. Johnson, committed the robbery:

5. How confident are you that the finger-
print on the cash register tray was left by
the defendant during the course of the con-
venience store robbery ?

6. What would you say is the probability
that the defendant robbed the convenience
store? (Please provide a number between
0% and 100%.)

The answers participants provided to
the four source and two guilt questions
were all highly correlated with one anoth-
er (0.69 <r’s < 0.88). We therefore creat-
ed an aggregated “strength of evidence”
index for each participant that gave equal
weight to the six questions asked.

The next task was to compare the con-
ditions with cross-examination to those
without. To do so, we combined the in-
dices for participants in Conditions 1 to
6 into an index with cross-examination.
Similarly, we combined the indices for par-
ticipants in Conditions 7 to 12 into an in-
dex without cross-examination. The data
indicated that there was no effect for cross-
examination. If anything, our subjects found
the evidence without cross-examination
slightly more plausible than the evidence
with cross-examination, but the difference
is so slight that we can ignore it. This per-
mits us to aggregate Conditions 1 and 7, 2
and 8, and so on, giving us only six condi-
tions (distinguished by the wording used
by the fingerprint examiner). When we re-
fer in the rest of this essay to Condition 1,
for example, what we mean is the aggre-
gation of Conditions 1 and 7 in Table 1;
the same is true of all Conditions 1-6.
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Table 1
Twelve Conditions

Condition

Expert Testimony

Cross-Examination

No Cross-Examination

Cannot exclude Mr.
Johnson

1 7

The likelihood of observing
this amount of correspon-
dence when two impressions
are made by different sources
is considered extremely low

Mr. Johnson is the source

Mr. Johnson is the source to a
reasonable degree of scientific
certainty

I effected an individualization
on that print to Mr. Johnson

I effected an individualization
on that print to Mr. Johnson
to the exclusion of all possible
other sources in the world

Whether another style of cross-examina-
tion would show a larger effect is not ad-
dressed by our data.

Our primary analysis focuses on how dif-
ferences in the language that the fingerprint
examiner used to describe the match evi-
denceaffected subjects’ judgmentsabout the
strength of the evidence. We do this by com-
paring the evidence strength index scores
across the six fingerprint examiner condi-
tions. In Figure 1, arrayed along the hori-
zontal axis are the conditions, and the ver-
tical axis is the index of strength of evidence.
Figure 1 shows that the language used by the
fingerprint examiner in Condition 1 (“can-
notexclude”)was the least impactful way of
reporting the fingerprint evidence, followed
by Condition 2 (“thelikelihood of observing
thisamount of correspondence. ... is consid-
ered extremelylow™). Thelanguage used to
describe fingerprint evidence in Conditions

147 (4) Fall 2018

3 -6 was more impactful than that of Con-
ditions 1 and 2, and differed little by condi-
tion. To the extent our results generalize to
actual trials, we see the importance of how
forensic scientists present their testimony,
and the need to ensure that the language a
forensic scientist uses fairly reflects the ev-
identiary implications of the reported ev-
idence.

The language used by the fingerprint ex-
aminer in the six conditions was designed
to vary in the certitude with which the ex-
aminer provided his conclusion. For exam-
ple, an examiner who says that he has “ef-
fected an individualization on that print to
Mr. Johnson to the exclusion of all possible
other sources in the world” (Condition 6)
appears to be expressing much greater cer-
tainty in his conclusion than an examiner
who simply says that Mr. Johnson cannot
be excluded as a possible contributor of the
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Figure1
Perceived Strength of Evidence by Condition
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Note: Condition 1 = cannot exclude; Condition 2 = extremely low likelihood of such correspondence by differ-
ent sources ; Condition 3 = source of the print; Condition 4 = source of the print to a reasonable degree of scien-
tific certainty ; Condition s = individualization ; Condition 6 = individualization to the exclusion of all other pos-
sible sources in the world. The rectangular boxes above each condition capture the interquartile range, and the
bold horizontal line within each box shows the median for that condition.

same print (Condition 1). We checked this
assumption by asking jurors the following
question: “How certain was the expert that
the defendant was the source of the finger-
print on the cash register tray?” The dis-
tribution of jurors’ answers across the six
conditions is plotted in Figure 2. Here the
vertical axis is a scale of certainty (1 = low,
7 = high). As expected, the data show that
people believe that the fingerprint examin-

er is least certain in Condition 1, followed
by Condition 2. Further, our jurors believed
that the examiner was more certain of his
conclusion in Conditions 3 — 6 than in Con-
ditions1and2.Itisnotable that the medians
for Conditions 3 — 6 are identical.

We also asked our participants wheth-
er the uncertainty expressed by the finger-
print examiner mattered: “How much does
it matter in a case like this whether the ex-
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Figure 2
Perceived Examiner Certainty by Condition

N~ - T T T T
] 1 1l ] 1 1l
] 1 1l ] 1 1l
© - | : : : : :
> | '
e 1 ]
£ : '
® [ ll
€ _ ' '
8" :
d ,
© :
£ !
E < - : . .
Q ] 1l
L H H
o H H
20’)— ' i
Q H . H H
] p ' . p
o) ! ! ! :
o H H 1 H
1l ] 1 1l
o~ : H . H H
i 1l ] 1 il
i 1l ] 1 il

I I I
1 2 3

I I I
4 5 6

Condition

pert witness is certain about his conclu-
sions (rather than expressing uncertain-
ty)?” The degree of certainty expressed by
the fingerprint examiner mattered a great
deal to our jurors in all conditions (medi-
an ratings of 6 or 7 out of 7).

In addition to seeking judgments about
the weight the fingerprint evidence de-
served, we sought demographic and opin-
ion information from our respondents. We
found that men, African Americans, and
those with graduate degrees are some-
what more skeptical of fingerprint evi-
dence than others. Jury service and law
enforcement service (self or relative), po-
litical leanings (liberal or conservative),

147 (4) Fall 2018

and frequency of watching €SI or similar
television shows had no effect on indexed
responses. However, we did find a strong
relationship between index scores and re-
sponses to the item below:

Our criminal justice system should be less
concerned about protecting the rights of the
people charged with crimes and more con-
cerned about convicting the guilty. (Please
select only one)

Strongly agree
Agree

Neutral

Disagree

Strongly disagree.
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Perceived Strength of Evidence

Agrlee
n=163

Strongh!' Agree
n=89

Neultral
n=187

I
Strongly Disagree
n=41

Disalgree
n=120

Conviction Proneness

Note: Participants who marked Strongly Agree or Agree to the conviction proneness question indicated a rela-
tively strong concern for convicting the guilty, and participants who marked Disagree or Strongly Disagree indi-
cated a relatively strong concern for protecting defendants’ rights.

Figure 3 shows that respondents who
thought we should be more concerned
about convicting the guilty (as reflected
by agreement or strong agreement with
the statement above) tended to assign
more weight to the fingerprint evidence
across conditions. It is not surprising that
this should be so. Perhaps it is further ev-
idence that “we see things not as they are,
but as we are.”

To summarize, participants in our study
attached more weight to the fingerprint

evidence in the four conditions (3-6) in
which the examiner indicated in some
manner that he or she believes or knows
that the defendant is the source of the print
than when the examiner offered a weak-
er, but more scientifically justifiable, con-
clusion (Conditions 1 and 2). The phras-
es commonly used to bolster source opin-
ion and individualization claims (“to a
reasonable degree of scientific certainty”
and “to the exclusion of all other people in
the world,” respectively) had no apprecia-
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ble effect on the judgments of our jurors.
A simple cross-examination that was tai-
lored to highlight weaknesses in the fin-
gerprint evidence in each condition like-
wise had no impact regardless of which
type of conclusion the examiner offered.
Gender, race/ethnicity, education, politi-
cal leaning, jury service, and law enforce-
ment service (their own or that of a rela-
tive) produced only minor effects, though
we did find that people who indicated that
our criminal justice system should be more
concerned with convicting the guilty tend-
ed to assign greater weight to the finger-
print evidence.

Fingerprint analysts may find that a la-
tent print and a known print share cer-
tain characteristics. However, at the pres-
ent time, they have no scientific way to
estimate the number of people in a given
population whose fingerprints are like-
ly to share those characteristics.* In this
respect, fingerprint analysis differs from
DNA analysis because only the latter has
systematically documented the frequen-
cy of the relevant characteristics among
various populations. Consequently, there
is insufficient scientific justification for a
claim that the person whose fingerprint
matches that of a latent print recovered
from a crime scene must be the source of
that print. For this reason, we believe the
source and individualization statements
in some of our conditions overstate the
strength of the evidence.

On June 3, 2016, the Department of Jus-
tice proposed “uniform language for tes-
timony and reports for the forensic latent
print discipline.”% This proposal includ-
ed approval for a finding of identification,
but barred “to the absolute exclusion of all
others” and “a zero error rate or...infalli-
ble.” Our results show that the proposed
limitations are unlikely to affect how lay
persons, such as judges and jurors, under-
stand latent print testimony. However, we
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did find that when the identification lan-
guage is abandoned in favor of the weaker,
but more scientifically justifiable, “cannot
be excluded” conclusion, people attached
less weight to the fingerprint evidence. If
future researchers are able to identify the
frequency with which various print fea-
tures arise in the population, then per-
haps the cannot-be-excluded conclusion
could be modified to include an estimate
of the number of people who could be the
source of the latent print in question. If
that group is sufficiently small, it seems
likely that people will attach more weight
to fingerprint evidence that is presented
with the further empirically justified in-
formation attached.

The President’s Council of Advisors on
Science and Technology (PCAST) report-
ed in 2016 that

Basedlargely on two recent appropriately de-
signed black-box studies, PCAST finds that
latent fingerprint analysis is a foundation-
ally valid subjective methodology — albeit
with a false positive rate that is substantial
and is likely to be higher than expected by
many jurors based on longstanding claims
about the infallibility of fingerprint analy-
sis. Conclusions of a proposed identifica-
tion may be scientifically valid, provided that
they are accompanied by accurate informa-
tion about limitations on the reliability of
the conclusion - specifically, that (1) only
two properly designed studies of the foun-
dational validity and accuracy of latent fin-
gerprint analysis have been conducted, (2)
these studies found false positive rates that
couldbe as high as1errorin 306 casesin one
study and 1 errorin 18 cases in the other, and
(3) because the examiners were aware they
were being tested, the actual false positive
rate in casework may be higher.?”

The two studies referred to in the PCAST
report come from Noblis researcher Brad-
ford T. Ulery and colleagues in 2011 and
2012.28 We are less impressed with these
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studies than was PCAST for several reasons.
First, the subjects were volunteers who
knew they were being tested. Second, the
studies were paid for by the FBI (an interest-
ed party) and some of the authors worked
for the FBI. Third, the proportion of judg-
ments of identification and exclusion var-
ied widely, suggesting that some examin-
ers were very cautious, perhaps more cau-
tious than they would be in casework. This
reduces the credibility of the false positive
and false negative rates found in these stud-
ies. Nonetheless, such studies are useful for
comparing groups of fingerprint examiners
and for comparing the difficulty of differ-
ent types of fingerprint assessment tasks.

Although our empirical study — which ob-
viously was not designed to measure what
the Ulery studies measured — does not share
these shortcomings, our results should like-
wise be interpreted with caution. Itis a sin-
gle study, conducted online with individu-
al participants who had no opportunity to
test their reactions by comparing them with
those of others, and the precise wording of
our stimuli and questions may have influ-
enced the answers provided.?® Further, be-
cause we used just one scenario and a single
forensic technique (fingerprinting), itis dif-
ficult to say how well our results generalize
either to other fingerprint scenarios or oth-
er forensic science methods.

Having said that, our results appear to re-
inforce and extend the observation by Mc-
Quiston-Surrett and Saks, and Garrett and
Mitchell that lay people may not be sensi-
tive to distinctions between stronger and
weaker conclusions that an expert draws
about forensic matching evidence once
the expert has declared a match or words
to that effect.3° In those studies, the judg-
ment made by mock jurors did not vary as a
function of whether the forensic expert pro-
vided an opinion about whether matching
hairs came from the same person (McQuis-
ton-Surrett and Saks) or whether matching
prints were described as not possibly be-

longing to anyone other than the defendant
(Garrett and Mitchell). Likewise, our mock
jurors did not draw distinctions among dif-
ferent “source” claims, including those that
were designed to impress upon jurors that
no one other than the defendant could be
the source of the print. That is, once the ex-
aminer in our study offered his opinion that
the defendant was the source of the print,
it made no difference to our jurors wheth-
er that source claim was stated as a source
opinion, asource opinion bolstered by a ref-
erence to “a reasonable degree of scientific
certainty,” or some form of “individualiza-
tion” conclusion. Presumably, then, people
process these descriptions heuristically, and
reason that the expertis simply telling them:
“It’s the defendant’s fingerprint: period.”
However, when the expert in our study of-
fered a weaker, and more scientifically jus-
tifiable conclusion — one that left open the
possibility that there are others besides the
defendant who may be the source (see Con-
ditions 1 and 2) — our jurors assigned less
weight to the fingerprint evidence.

If the pattern of results we observed
holds true across domains, then reform ef-
forts that focus not on barring source con-
clusions or statements of identification but
solely on eliminating the purely bolstering
features of forensic match reports — features
such as “to areasonable degree of scientific
certainty” or “to the exclusion of all other
possible sources in the world” — may be in-
effective. Although these claims may be un-
scientificand unhelpful, banning such lan-
guage from the courtroom may have little
practical effect on how jurors think about
and use the forensic evidence they hear.
If courts will not allow source attribution
statements unless and until scientists can
offer compelling scientific data that sup-
port such statements, then source attribu-
tion statements in any form should be pro-
hibited at trial. In contrast, moving forensic
experts toward more conservative, scientif-
ically defensible claims such as “the defen-
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dant cannot be excluded as a possible con-
tributor of the print,” could represent an
important change.3!

Jurorsin our study also assigned relative-
ly less weight to fingerprint evidence when
the Army’s language was used (“the like-
lihood that we would observe this degree
of correspondence when two impressions
are made by different sources is considered
extremely low™).3* Here, as well, the per-
ception of lower probative value proba-
bly reflects an understanding that the ex-
aminer’s statement does not preclude the
reasonable possibility that people other
than the defendant might have prints that
matched the latents in the case.

The fact that cross-examination on the
shortcomings of the forensic conclusion
had no impact on our jurors is dishearten-
ing. But this result is not entirely surpris-
ing. Koehler’s results from a2011 shoeprint
study are similar.33 He found that defense
attorney cross-examination of a shoeprint
expert had no effect on his mock jurors,
even when that cross-examination re-
vealed important risks that were ignored
by the match statistic provided.34 But it is
important to remember that our cross-ex-

AUTHORS’ NOTE

amination was only cursory and in print. It Joseph B.

is possible that a well-tailored live cross-ex-
amination would be more effective.

Meaningful reform related to the way
fingerprint evidence is reported should
bring with it an acknowledgment that the
available science does not enable examin-
ers to prove that only one person could be
the source of an unknown print. Source
conclusions, including those that imply
akind of objective certitude (such as “in-
dividualization”) are little more than the
subjective, untested opinions of examin-
ers. In the words of the respected forensic
scientist David Stoney, such conclusions
represent “aleap of faith...ajump, an ex-
trapolation, based on the observation of
highly variable traits.”35

Squaring scientific accuracy with public
understanding of the value of forensic sci-
ence evidence will require a greater focus
on empirical research, both to explore fur-
ther the scientific basis of fingerprint anal-
ysis and to identify ways to convey accu-
rately what the science has to offer and its
associated uncertainties. We see no place
in this endeavor for individualizations and
untested source opinions.

This essay was presented at the Deedalus authors’ conference in Cambridge, Massachusetts,
in July 2017, and we gratefully acknowledge the many helpful comments made by the con-
ference participants. We also thank Shari Diamond, Brandon Garrett, and Rick Lempert for

their helpful comments on previous drafts.

The material presented here is based upon work partially supported under Award No. 70NANB
15 H176 from the U.S. Department of Commerce, National Institute of Standards and Tech-
nology. Any opinions, findings, or recommendations expressed in this material do not nec-
essarily reflect the views of the National Institute of Standards and Technology, nor the Cen-
ter for Statistics and Applications in Forensic Evidence. This research was also supported, in
part, by the Northwestern Pritzker School of Law Faculty Research Program.

ENDNOTES

! Francis Galton, Finger Prints (New York: MacMillan, 1892).

% Federal Bureau of Investigation, The Science of Fingerprints: Classification and Uses (Washington,
D.C.: U.S. Government Printing Office, 1985), iv.

147 (4) Fall 2018

Kadane &
Jonathan J.

Koehler

131



Certainty &
Uncertainty
in Reporting
Fingerprint

Evidence

132

3

4

%)

~

oo

o

10

1

o

13

60 Minutes, “Fingerprints,” January 5, 2003.

FBI National Press Office, “Statement on Brandon Mayfield Case,” May 24, 2004, https://archives
.fbi.gov/archives/news/pressrel/press-releases/statement-on-brandon-mayfield-case ; and
Office of the Inspector General, Oversight and Review Division, A Review of the FBI's Handling
of the Brandon Mayfield Case (Washington, D.C.: U.S. Department of Justice, 2006).

National Research Council, Strengthening Forensic Science in the United States : A Path Forward (Wash-
ington, D.C.: National Academies Press, 2009).

Spencer S. Hsu, “FBI Admits Flaws in Hair Analysis Over Decades,” The Washington Post, April
19, 2015; “The Justice Department and FBI have formally acknowledged that nearly every ex-
aminer in an elite FBI forensic unit gave flawed testimony in almost all trials in which they of-
fered evidence against criminal defendants over more than a two-decade period before 2000.”

Although latent print examiners generally will not call an identification in cases where the print
quality is extremely poor, it is worth noting that when identifications are called on a low-qual-
ity print, they are commonly called at the same 100 percent confidence level that is used for
identifications that involve very high-quality latent prints.

ACE-V stands for Analysis, Comparison, Evaluation and Verification. President’s Council of
Advisors on Science and Technology, Forensic Science in Criminal Courts : Ensuring Scientific Validity
of Feature-Comparison Methods (Washington D.C.: Executive Office of the President, 2016), 9.

Bradford T. Ulery, R. Austin Hicklin, JoAnn Buscaglia, and Maria Antonia Roberts, “Accura-
cy and Reliability of Forensic Latent Fingerprint Decisions,” Proceedings of the National Acade-
my of Sciences 108 (19) (2004): 7733 — 7738. Apparently, these claims of extreme accuracy have
made their mark on the public. A recent study found that the median estimate mock jurors
provided for the false positive error rate associated with fingerprint analysis is 1 in 5.5 mil-
lion. See Jonathan J. Koehler, “Intuitive Error Rate Estimates for the Forensic Sciences,” Ju-
rimetrics Journal 57 (2017): 153 — 168.

National Institute of Standards and Technology and National Institute of Justice, Latent Print
Examination and Human Factors: Improving the Practice Through a Systems Approach (Gaithersburg,
Md. : National Institute of Standards and Technology, 2012), 13 -18, http://www.nist.gov/
manuscript-publication-search.cfm ?pub_id=91074s.

Lewis Carroll, Through the Looking Glass (Minneapolis : Lerner Publishing Group, 2002), 247. See
Dawn McQuiston-Surrett and Michael J. Saks, “Communicating Opinion Evidence in the Fo-
rensic Identification Sciences: Accuracy and Impact,” Hastings Law Journal 59 (2008): 1159 —
1189. “Forensic expert witnesses cannot simply adopt a term, define for themselves what they
wish it to mean, and expect judges and juries to understand what they mean by it”; ibid., 1163.

Jonathan J. Koehler, “When are People Persuaded by DNA Match Statistics?” Law and Hu-
man Behavior 25 (5) (2001) : 493 — 513 ; Jonathan J. Koehler, “The Psychology of Numbers in the
Courtroom: How to Make DNA Match Statistics Seem Impressive or Insufficient,” Southern
California Law Review 74 (2001) : 1275 — 1306 ; Jonathan J. Koehler and Laura Macchi, “Thinking
About Low-Probability Events: An Exemplar Cuing Theory,” Psychological Science 15 (8) (2004):
540 — 546 ; Jonathan J. Koehler, “Linguistic Confusion in Court: Evidence From the Forensic
Sciences,” Journal of Law and Policy 21 (2) (2013): 515 — 539, http://papers.ssrn.com/sol3/papers
.cfm ?abstract_id=2227645; Dale A. Nance and Scott B. Morris, “Juror Understanding of DNA
Evidence: An Empirical Assessment of Presentation Formats for Trace Evidence with a Rel-
atively Small Random-Match Probability,” The Journal of Legal Studies 34 (2) (2005): 395 — 444 ;
Jason Schklar and Shari S. Diamond, “Juror Reactions to DNA Evidence: Errors and Expec-
tancies,” Law and Human Behavior 23 (1999): 159 — 184 ; and William C. Thompson and Erin J.
Newman, “Lay Understanding of Forensic Statistics : Evaluation of Random Match Probabili-
ties, Likelihood Ratios, and Verbal Equivalents,” Law & Human Behavior 39 (4) (2015): 332 — 349.

McQuiston-Surrett and Saks, “Communicating Opinion Evidence in Forensic Identification
Sciences” [see note 11]; and Dawn McQuiston-Surrett and Michael J. Saks, “The Testimony
of Forensic Identification Science: What Expert Witnesses Say and What Factfinders Hear,”
Law and Human Behavior 33 (5) (2009): 436 — 453.

Deedalus, the Journal of the American Academy of Arts & Sciences


http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2227645
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2227645

4 Brandon Garrett and Gregory Mitchell, “How Jurors Evaluate Fingerprint Evidence : The Rel-
ative Importance of Match Language, Method Information, and Error Acknowledgment,”
Journal of Empirical Legal Studies 10 (3) (2013): 484 — 511, 497.

1> Ibid., 489, 495.
16 Thid., 497.

17 See National Research Council, Strengthening Forensic Science in the United States [ see note 5]. The re-
cent decision by current Attorney General Jeffrey Sessions not to renew the National Commis-
sion on Forensic Science (NCFS) — a thirty-member advisory panel convened during the Obama
administration “to enhance the practice and improve the reliability of forensic science” - intro-
duces a large dose of uncertainty into the forensic science reform movement. See U.S. Depart-
ment of Justice Archives, “National Commission on Forensic Science,” https://www.justice
.gov/ncfs (accessed April 28, 2017) ; and Erin E. Murphy, “Sessions is Wrong to Take Science
Out of Forensic Science,” The New York Times, April 11, 2017. The NCFS had been the leading
force in the forensic reform movement over the past few years.

18 Expert Working Group on Human Factors in Latent Print Analysis, Latent Print Examination and
Human Factors : Improving the Practice through a Systems Approach (Washington, D.C.: U.S. Depart-
ment of Commerce, National Institute of Standards and Technology, 2012), 129.

19 Defense Forensic Science Center, The Use of the Term “Identification” in Latent Print Technical Reports
(U.S. Army Criminal Investigation Command, 2015). At the time of writing, the U.S. Army
appears to be in the process of replacing this language with language provided by statisti-
cal interpretation software known as FRStat. See, for example, Heidi Eldridge, “The Shifting
Landscape of Latent Print Testimony : An American Perspective,” Journal of Forensic Science and
Medicine 3 (2) (2017) : 72 — 81, 80. See also Arizona Forensic Science Academy, Forensic Science
Lecture Series Fall 2017 Workshop Announcement, https://www.azag.gov/sites/default/
files/sites/all/docs/azfsac/Announcement%2oFall%202017%20Workshop_LPC.pdf.

20 See Federal Rules of Evidence, Rule 702, Testimony by Expert Witnesses ; and David A. Stoney,
“What Made Us Ever Think We Could Individualize Using Statistics ?” Journal of the Forensic
Science Society 31 (2) (1991): 197 —199.

2t Michael J. Saks and Jonathan J. Koehler, “The Individualization Fallacy in Forensic Science
Evidence,” Vanderbilt Law Review 61 (1) (2008): 199 — 219.

22 U.S. Department of Justice, “Proposed Uniform Language for Testimony and Reports for the
Forensic Latent Print Discipline” (Washington, D.C.: U.S. Department of Justice, 2016).

23 Simon A. Cole, “Who Speaks for Science ? A Response to the National Academy of Sciences
Report on Forensic Science,” Law, Probability and Risk 9 (1) (2010): 25 — 46 [see “effect individ-
ualizations” statement by FBI Examiner Melissa Gische on page 36]; and Peter E. Peterson,
Cherise B. Dreyfus, Melissa R. Gische, et al., “Latent Prints: A Perspective on the State of
the Science,” Forensic Science Communications 11 (4) (2009), https://archives.tbi.gov/archives/
about-us/lab/forensic-science-communications/fsc/oct2009/review.

24 Jonathan J. Koehler and Michael J. Saks, “Individualization Claims in Forensic Science: Still
Unwarranted,” Brooklyn Law Review 75 (4) (2010): 1187 — 1208.

25 As Rick Lempert pointed out to us (personal communication, June 26, 2018), even if there
were data that showed that no two people had the same fingerprint, one could not conclude
that no two people could leave the same print because latent prints are commonly partial or
smudged. And because latent prints are incomplete or smudged in various ways, it is not clear
how we might go about estimating the frequency of those prints.

26 U.S. Department of Justice, “Uniform Language for Testimony and Reports Initial Draft for
Public Comment,” https://www.justice.gov/archives/dag/forensic-science (accessed June
15, 2017).

27 President’s Council of Advisors on Science and Technology, Forensic Science in Criminal Courts,
149 [see note 8].

147 (4) Fall 2018

Joseph B.
Kadane &
Jonathan J.
Koehler

133


http://www.justice.gov/ncfs
http://www.justice.gov/ncfs
https://www.justice.gov/archives/dag/forensic-science

Certainty &
Uncertainty
in Reporting
Fingerprint

Evidence

134

28 Ulery et al., “Accuracy and Reliability of Forensic Latent Fingerprint Decisions” [see note 9];
and Bradford T. Ulery, R. Austin Hicklin, JoAnn Buscaglia, and Maria Antonia Roberts, “Re-
peatability and Reproducibility of Decisions by Latent Fingerprint Examiners,” PLOS One 7
(3) (2012): e32800.

29 Koehler, “Linguistic Confusion in Court” [see note 12].

39 McQuiston-Surrett and Saks, “Communicating Opinion Evidence in Forensic Identification
Sciences” [see note 11]; McQuiston-Surrett and Saks, “The Testimony of Forensic Identifica-
tion Science” [see note 13]; and Garrett and Mitchell, “How Jurors Evaluate Fingerprint Ev-
idence” [see note 14].

31 We favor supplementing such conclusions with data, derived from rigorous empirical stud-
ies, that will help legal decision makers gauge the probative value of the reportedly matching
items. Once such data are collected, it may well turn out that many fingerprint matches are
as probative with respect to the source question as are DNA matches (holding aside the issue
of the risk of human error that may differ across methods and personnel).

32 Defense Forensic Science Center, The Use of the Term “Identification” in Latent Print Technical Reports
[see note 19].

33 Jonathan J. Koehler, “If the Shoe Fits, They Might Acquit: The Value of Shoeprint Testimony,”
Journal of Empirical Legal Studies 8 (2011) : 21 — 48.

34 Tbid., 39.

35 Stoney, “What Made Us Ever Think We Could Individualize Using Statistics ?” 198 [see note
20].

Deedalus, the Journal of the American Academy of Arts & Sciences



Alternatives to Traditional Adversary
Methods of Presenting Scientific Expertise
in the Legal System

Nancy Gertner & Joseph Sanders

Abstract: The twin goals of any litigation are to arrive at a correct outcome and provide the parties with a
sense that they were treated justly, even if they do not prevail. Adversarial proceedings are often perceived
to be superior to inquisitorial proceedings with respect to the second goal but inferior with respect to the
first. This is especially the case when proceedings involve expert testimony. In this essay, we discuss several
relatively minor changes to typical adversarial processes that offer the potential of improving trial accu-
racy without disrupting the overall structure of adversarial proceedings. These changes include 1) alter-
ations to the organization of the trial, including concurrent expert testimony; 2) alterations to the role of
the jury, including taking notes, asking questions, and receiving written expert reports; and 3) formal ex-
pert witness codes of conduct designed to better arm experts Lo resist the adversarial pressures that lead to
biased testimony.

B efore considering alternatives to traditional ad-
versarial methods of presenting scientific evidence in
court, we should ask why such alternatives are impor-
tantin the firstinstance. What objectives are we seek-
ing toachieve ? In what respect do the existing meth-
ods fall short of those objectives ? Federal Rule of Ev-
idence 102, a rule that sets forth the purposes of the
rules of evidence, is a useful place to begin this inquiry.

NANCY GERTNER is a former Se- Rule 102. Purpose
nior United States District Judge These rules should be construed so as to administer ev-
of the U“}ted, States District Court ery proceeding fairly, eliminate unjustifiable expense
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and delay, and promote the development of evidence
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(Complete author biographies appear The rule sets forth several goals that inform the
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1) adopt “fair” procedures that produce
justdeterminations;2)ascertain the truth;
and 3) control the time and expense of lit-
igation. In this essay, we focus our atten-
tion on the first two goals, but we note the
many occasions when time and expense
issues undermine their implementation.

As Rule 102 suggests, ascertaining the
truth is not the sole objective of the rules
controlling the admissibility of evidence.
Norisitthesolegoal of thelegal system. Pro-
cedural and evidentiary rules should be fair
and should secure a just determination of
theissues. “Fair” and “justdetermination”:
these terms do not define themselves.

A particularly useful approach to under-
standing what just determinations entail is
the procedural justice perspectives of social
psychologists John Thibaut, E. Allan Lind,
and Tom R. Tyler, often collaborating with
legal scholar Laurens Walker.* Their re-
search tells us that the decision maker’s
perceived neutrality, the level of respect
the decision maker gives the parties, the
amount of voice and control the parties
have over the litigation, and the trust parties
have in the decision maker’s motive to be
fair all contribute to perceptions of proce-
dural justice.3 Moreover, these perceptions
are remarkably robust across demograph-
ic groups and societies.# Although each of
these factors matters when disputes are lit-
igated, the most important components of
perceived procedural fairness appear to be
voice and control.>

Perhaps the most significant finding of
the procedural justice literature is that per-
ceptions that procedures are fair and just
matter because when losers perceive that
procedures have been fair and just, they
are more likely to accept unfavorable out-
comes.® Procedural fairness is a heuristic
that signals how a person is likely to re-
spond to an outcome.”

Rule 102 also calls for ascertaining the
truth. This lofty goal is best understood as
adesire to achieve factual accuracy. Factual

accuracy is more easily defined than jus-
tice, butitis atleast as difficult to measure.
Moreover, unlike perceptions of procedur-
aljustice, which are to alarge extent subjec-
tive, factual accuracy is ostensibly about ob-
jective truth, albeit a truth that is not easy
to ascertain.

Individuals, both in and out of the legal
system, may have opinions about how liti-
gation structures affect outcome accuracy.
These opinions may be more orless ground-
ed in observations of the outcomes of ac-
tual cases, but objectively there are many
disputes in which it is impossible to know
for certain the truth against which to mea-
sure the accuracy of a case outcome.® Even
when cases turn on expert testimony, ascer-
taining outcome accuracy with respect to
the subject matter of the expert testimony
may sometimes — not always — be possible.

We review the social science research
on how these two goals map onto dispute
settlement styles, specifically adversarial
and inquisitorial forms of litigation. This
research suggests that while adversarial
processes score relatively high on proce-
dural justice measures, they perform less
well in terms of accuracy. We then discuss a
number of alternatives to traditional adver-
sary methods that may improve outcome
accuracy, without sacrificing procedural
fairness.

S cholars frequently divide legal systems
into two categories: those that adopt ad-
versarial processes and those that adopt in-
quisitorial processes.? However, no actual
dispute resolution system perfectly exem-
plifies either an inquisitorial or an adver-
sarial system. Rather, it is better to think
of these as what Max Weber called “ideal
types.”*° Several of the proposed chang-
es discussed below move U.S. procedures
away from a pure adversarial system, but
not all the way to an inquisitorial system.

Among the important attributes of an
inquisitorial system is investigation and
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control of fact-finding by a neutral deci-
sion maker; among the important attri-
butes of an adversarial system is party
control of fact-finding and the evidence
presented to the decision maker." Legal
scholar Oscar Chase, for example, includ-
ed the following three adversarial system
components in his essay on what he called
American procedural exceptionalism: the
use of party-controlled pretrial investiga-
tion, the relatively passive role of the judge
at the trial or hearing, and the method of
obtaining and using expert opinions (that
is, parties hire and prepare experts)."> Col-
lectively, these components reinforce the
idea that expert knowledge is a partisan re-
source.

How do the objectives of procedural jus-
tice and factual accuracy map onto these
dispute resolution processes? We review
the evidence on perceptions of justice and
accuracy, followed by research that at-
tempts to measure the objective effects of
the adversarial process on accuracy.

Thibaut and Walker asked U.S. students
to imagine different mechanisms for re-
solving hypothetical conflicts. The alter-
natives included mediation, investigation
and resolution by a neutral decision maker,
and arguments presented by advocates for
each side to a third-party decision maker.
The third alternative is most similar to ad-
versarial procedures. A substantial major-
ity of students declared this alternative to
be the most just.”

Numerous other studies have reproduced
this result.’# Of particular interest is a re-
cent study by litigation scholar Justin Sevi-
er.’> He presented his subjects with a pair
of vignettes, the most relevant of which in-
volved an expert witness in a products lia-
bility drug case. In that vignette, the sub-
jects read a dispute concerning whether a
drug manufacturer’s product caused the
plaintiff’s illness. Some subjects were told
that the case would be decided using an ad-
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versarial process and some that it would be
decided using an inquisitorial process. The
adversarial procedure manipulations track
Chase’s components of adversarialism dis-
cussed above: party-controlled pretrial in-
vestigation, passive judiciary, and party se-
lection and employment of experts. As in
earlier research, the subjects rated the ad-
versarial procedure higher on the justice
dimension, but they rated the inquisitorial
procedure as more likely to produce accu-
rate and correct outcomes.

Two things are worth mentioning with
respect to this and other studies. Although
the studies produce consistent results about
the perceived strengths and weaknesses of
adversarial processes, the effects are, as Se-
vier notes, modest. Itis not the case that re-
spondents perceive adversarial processes as
wholly devoid of accuracy or inquisitorial
processes as wholly devoid of procedural
fairness. Based on these results, it would be
a mistake to believe that, even at the level
of perceptions, the situation is either-or: a
choice between justice and accuracy.

Second, while these perceptions come
from individuals who have relatively little
experience with the day-to-day workings of
the adversarial process, similar judgments
are shared by those who do.*® A well-known
article by legal scholar John Langbein ar-
gued that German inquisitorial civil proce-
dure was superior to adversary procedures
in terms of fact-finding."”” Other academics
have expressed similar views.!3

Not surprisingly, U.S. judges and practi-
tioners for the most part have praised the
adversarial system —in whole or in part —
as a vehicle for uncovering the truth, al-
though, to be sure, there are dissenters.'?
Three of the most notable judicial critics of
adversarial procedures as a way to ascer-
tain the truth are Federal Appellate Judge
Jerome Frank, FDR’s attorney general Thur-
man Arnold, and U.S. Federal Judge Mar-
vin Frankel.*® Describing adversarial pro-
ceedings as a “fight model,” they reject the
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argument that this approach is a particular-
ly useful way to assess the truth. Consider,
for example, this statement from Arnold:

Bitter partisanship in opposite directions is
supposed to bring out the truth. Of course
no rational human being would apply such
a theory to his own affairs....[M]utual ex-
aggeration of opposing claims violate(s)
the whole theory of rational, scientific in-
vestigation. Yet in spite of this most obvi-
ous fact, the ordinary teacher of law will in-
sist (1) that combat makes for clarity, (2) that
heated arguments bring out the truth, and
(3) that anyone who doesn’t believe this is
aloose thinker.*!

There is a fair amount of empirical evi-
dence indicating that, with respect to ex-
pert testimony, a full-blown adversari-
al model presents challenges to accurate
fact-finding. This is not the place for a full
discussion of this literature.?> However,
two types of studies are worth mention-
ing: those suggesting the process produc-
es biased witnesses and those suggesting
that jurors experience some difficulty with
expert testimony.

Even though many judges support the ad-
versarial system as a method of trying cas-
es, surveys indicate that many also agree
with at least one of the critiques of Frank,
Arnold, and Frankel: expert witness bias.
The most frequently articulated problem is
that party experts abandon objectivity and
become advocates for the side that hired
them.?3 Several studies support this con-
cern, indicating that simply being part of
an adversarial process results in a skewed
presentation of facts and opinion.*4

In one study by business administration
scholar Max Bazerman and colleagues, the
subjects were professional auditors. Each of
the 139 subjects was given five ambiguous
auditing vignettes and asked to judge the
accounting. Half the subjects were asked

to suppose that they had been hired by the

company they were auditing and half were
asked to suppose they were hired by a differ-
ent company doing business with the com-
pany in question. They were then asked to
state whether or not the firm’s financial re-
ports complied with generally accepted ac-
counting principles (GAAP). For all five vi-
gnettes, the auditors were on average 30
percent more likely to find that the account-
ing behind the company’s financial report
complied with GAAP if they were playing
the role of auditor for the firm.>>

Because parties select witnesses, bias
may also arise from the selection process
itself. As a number of scholars have not-
ed, lawyers commonly consult multiple
experts until they find some who reflect
their position, even if this position is well
out of the mainstream of expert opinion
on the issue.?® Neither of these concerns
means that the experts are intentionally ly-
ing. Experts perceive others to be more bi-
ased than they themselves are, sometimes
called a bias blind-spot.*” As long as ex-
perts are chosen by parties, we should an-
ticipate expert bias. But even within a sys-
tem of adversarial selection, steps can be
taken to reduce partisanship.

Although experts may present skewed,
and even incomplete, evidence, this does
not mean that factfinders necessarily reach
erroneous decisions. In the United States,
where jury trials are a central part of civ-
il and criminal litigation, the degree to
which expert bias affects outcome accu-
racy is typically framed in terms of jury
competence. One suggested source of er-
ror in civil cases — criminal cases reflect
different biases as we describe below —is
that jurors uncritically accept expert tes-
timony, a fear sometimes expressed in
appellate opinions.?® However, consider-
able evidence suggests that, at least when
both sides present expert testimony, if any-
thing, the opposite is true. Where there is
a battle of experts, jurors are very skepti-
cal of party experts.>?
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Although skepticism about the testi-
mony of expert witnesses may be a good
starting point for juror efforts to sort out
the truth, this does not ensure accuracy if
skepticism simply causes jurors to disre-
gard expert testimony. Perhaps the clearest
statement of this problem is to be found in
one juror’s comment offered in an asbes-
tos case studied by law and psychology re-
searchers Jane Goodman, Edith Greene,
and Elizabeth Loftus: “The expert testi-
mony was not areal factor in our decision,
except in the very backhanded sense that
it lent medical credence to any result.”3°

Skepticism seems likely to be increased
by cross-examinations that cast doubt on
the qualifications and biases of expert wit-
nesses and their testimony. But in the labo-
ratory, even “strong” cross-examinations
that focus on the specific weaknesses of an
expert’s testimony appear to be of limited
efficacy in persuading jurors to reject tes-
timony based on faulty science.3!

A more useful way to think of juror re-
sponses to expert testimony is to consid-
er the distinction between central and pe-
ripheral processing.3* In central or system-
atic processing, people examine the content
of acommunication to assess its validity.33
In peripheral or heuristic processing, peo-
ple do not attend to the quality and valid-
ity of arguments. Rather, they take short-
cuts to determine the value of a persuasive
attempt. People rely on factors such as the
number of arguments made (rather than
their quality) or attributes of the communi-
cator such as credentials or attractiveness.

The principal question for those inter-
ested in how factfinders respond to expert
witnesses concerns the degree to which
the factfinders employ central processing
and the degree to which they employ pe-
ripheral processing.34 Studies have found
that people centrally process information,
which is to say they then engage in a high
degree of cognitive processing of the mes-
sage content, when they are knowledge-
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able about the topic, when the topic is
relevant to their concerns, when they are
motivated, and when the information is
comprehensible to them.

In many ways, a trial is a nearly ideal set-
ting for inviting central processing. By vir-
tue of the role into which jurors are cast,
the formality of proceedings, and the ob-
ligation that at the end of the day they will
make critical decisions, jurors should be
motivated to understand and reach correct
conclusions based on the substantive in-
formation presented, and studies of actual
jurors find almost uniformly that jurors
take their task quite seriously. On the other
hand, if expert evidence is complex or hard
to understand to the point of being almost
inaccessible, jurors are less likely to cen-
trally process it. The other evidence in the
case, which they can comprehend, will be
centrally processed, while hard to compre-
hend expert evidence may be more periph-
erally processed, if not entirely ignored.

Not all peripheral processing is a bad
thing. For example, a wise juror would
assign some weight to the credentials and
experience of experts. However, some re-
search suggests that in assessing experts,
laypeople focus more on the background
and experience of witnesses than on the
empirical support for a proposition.3>
While jurors may also benefit from a sense
of where the weight of expert opinion lies
onaparticularissue, an adversarial trial of -
ten makes this difficult. Adversarial meth-
ods of selecting and cross-examining wit-
nesses, combined with limits on the num-
ber of experts (one or two for each side on
any given issue) may well make all experts
appear qualified and all contested ques-
tions ones about which reasonable experts
can disagree.3°

Other peripheral cues, apart from creden-
tials and experience, are less diagnostic of
expert knowledge. For litigators, the best
strategy is always to make the expert con-
tent as clear as possible and the peripheral
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cues as favorable as possible, even those pe-
ripheral cues, such as an expert witness’s
personality and appearance, that are not at
all diagnostic of the merits of an expert’s
arguments.3” But if one side clearly has the
worst of the science on its side, an equally
plausible strategy is to make the substan-
tive issue as confused and complex as pos-
sible, pushing jurors toward more periph-
eral processing or even toward discounting
the expert testimony entirely.

One caveat to the preceding discussion is
in order. Expert testimony has different res-
onance in criminal than in civil cases. It is
rare that criminal cases become battles be-
tween equally competent prosecution and
defense experts. Too often the adversaries
are not of equal stature and lack equal re-
sources. Rules of criminal procedure are
unlikely to level the playing field. The fed-
eral criminal rules, for example, permit dis-
covery of the basis for an expert’s testimo-
ny, but do not permit the kind of robust fact
discovery that occurs in civil cases.3® Ap-
pointed counsel have a difficult time get-
ting the state to pay for their experts atalev-
el that would attract the best in their profes-
sion; the government has no such problem.
Asaresult, rather than coequal dueling ex-
perts, the more typical pattern is that the
government offers expert witnesses and
the defendant seeks to exclude or challenge
them on Daubert grounds, but does not of-
fer its own expert.3? This is especially the
case with respect to the forensic sciences, a
number of which, like bite mark evidence
and hair analysis, as David Baltimore, David
S.Tatel, and Anne-Marie Mazza discuss in
this volume, have been discredited follow-
ing DNA exonerations.4°

In some criminal trials, the judicial role
is simultaneously passive and active. It is
passive with regard to the admission of
government experts, and active in the ex-
clusion of defense experts.4' The process
produces biased government experts, de-

fense counsel without the tools to chal-
lenge them, and jurors who have no prob-
lem finding government experts credible,
notwithstanding the heightened burden
of proof in criminal cases.

Theimbalance is exacerbated by the fact
that the vast majority of criminal cases end
in guilty pleas. The difference in resources
andin judicial attitudes toward forensic ev-
idence offered by the government as com-
pared to the defense plays out in differenc-
es in bargaining power, which may not be
immediately apparent. Since the prosecu-
torreasonably predicts that the trial court
will be more likely to accept a government
expert, however flawed or subject to mean-
ingful challenges, and unlikely to accept a
similarly situated defense witness, the gov-
ernment comes to the bargaining process
with far more expert tools at its disposal
(for example, “they identified your bite
marks on the victim, so even though you
say you are not guilty, the court is likely
to admit the evidence and the jury to con-
vict.”). Indeed, too often defense counsel
will not be prepared to offer defense expert
witnesses of any caliber because she pre-
dicts the court will reject them and does
not want to waste scarce resources on the
effort. Government expert witnesses then
become bargaining chips, their deficien-
cies unexamined.

Where expert testimony on traditional
forensic sciences is offered in criminal cas-
es, an imperfect adversarial process com-
promises both procedural fairness and
truth. Ironically, in this context, most re-
forms seek to make that imperfect adver-
sary system more adversarial, with discov-
ery reforms, expert compensation, and de-
fense training.

In sum, the perception of laypeople, aca-
demics, and judges is that adversarial pro-
cesses are preferable in terms of procedur-
al justice but may produce less accurate re-
sults. What empirical data we have suggest
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that these perceptions have merit, especial-
ly with respect to expert testimony in civil
cases. Given this state of affairs, some have
suggested wholesale changes to the ways ex-
pert testimony is introduced into civil cas-
es and changes in the training and makeup
of factfinders.#* Some of these changes are
discussed in the contributions of Daniel Ru-
binfeld and Joe Cecil, and Valerie Hans and
Michael Saks in this volume.*3 Criminal cas-
es, aswe have noted, raise entirely different
challenges and may require even more fun-
damental reforms.

Our goal is more modest and hopefully
achievable. We explore changes in the pre-
sentation and reception of expert testimony
that fall largely within the existing adversar-
ial structure but that promise some modest
improvement in outcome accuracy. These
changes have two goals: to counter the bi-
asing effect that party witness selection has
on expert testimony and to reduce the per-
ceived complexity of expert testimony so
asto facilitate factfinder central processing.
We discuss several proposed changes and
note how they work toward these two goals.

S ince the order of presentation — at least
in civil cases —is within the court’s dis-
cretion, a judge could make adjustments
for the purpose of making expert presen-
tations more understandable to jurors,
which could minimize the bias that comes
from testimony shaped by party examina-
tion.#4 For example, the court could allow
each side to present experts with one fol-
lowing the other, enabling a dialogue be-
tween them.45 Likewise, the court could
require that all experts testity at the con-
clusion of the merits trial, building on all
the facts in the record.

To be sure, whether these measures af-
fect procedural fairness depends on other
orders of the court; for example, the ex-
tent to which the parties have been given
discovery of expert opinions, and the tim-
ing of that discovery. And, as with concur-
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rent testimony described below, the pro-
cedure may not be appropriate for all cas-
es. [t works best when the experts at least
share some common premises, are speak-
ing similar methodological languages, and
so on.

Moreover, since the gross order of the tri-
alis typically keyed to the burden of proof —
the party bearing the burden of proof goes
firstand last — absent arule change, diverg-
ing from that order would require the con-
sent of the parties. A defendant in a civil
case, intending to challenge the sufficien-
cy of the evidence at the conclusion of the
plaintiff’s case, may well object to offering
the defense expert for examination until he
or she has had an opportunity to make such
a motion.4® Nonetheless, it would still be
possible to adjust the order of expert testi-
mony so that opposing experts, if they did
not appear back-to-back, testified in closer
proximity than they currently dowhen the
parties are left to their own devices.

Evenif arule altering the order in which
expert testimony is presented would aid in
the evaluation of scientific evidence, such
arule would be particularly problematic in
criminal cases. There is no constitutional
obligation to present a defense at all. De-
fense counsel may well oppose present-
ing its expert testimony in proximity to
the government expert, after the court has
ruled that the government’s case was suffi-
cient to avoid a defense motion to dismiss.
The government would resist an offer to
delay its scientific evidence until the de-
fense presented its experts because with-
out the scientific evidence, the court might
have to dismiss the case. These same con-
siderations mean that rearranging the or-
der of expert testimony by agreement is
also less likely in criminal cases.

The second proposed change would fol-
low courts in Australia, which have adopted
apractice known as “hot-tubbing” or “con-
current evidence.” The parties’ experts, al-
though selected in the usual way with the
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usual biases, present their opinions in an
unusual way after all of the lay evidence
has been admitted. They are sworn as wit-
nesses, but rather than sit with their “side,”
or even in the witness box, they are seat-
ed at the same table. Prior to their joint ap-
pearance, they will have filed a summary
of their positions in light of the evidence.
One expert then gives an oral narrative pre-
sentation, followed by questioning con-
ducted not by counsel, but by the oppos-
ing expert; then the procedure is reversed.
Each expert gives a final summary — again
as a narrative, presumably accounting for
more of the opposing expert’s concerns —
followed by conventional cross-examina-
tion by the parties.4” In effect, as one schol-
ar has described it, this is a procedure that
hasbeen “grafted onto” existing adversarial
processes, with conventional cross-exam-
ination following ajointly presented narra-
tive.4® While in the usual trial, experts pre-
pare through formal written responses and
depositions led by counsel, when there is
hot-tubbing, the experts are given an op-
portunity to speak, to comment on the ev-
idence offered by their counterpart, and to
ask questions. Moreover, they are required
to meet pretrial, preferably without law-
yers, on at least one occasion.4?

In Australia, all players in the litigation
have to consent to this deviation from usu-
al adversarial procedure. The judge must
also consent because her role is greatly
transformed. She is necessarily a critical
and active player: she suggests topics for
discussion and may well pose questions to
the experts.>° The parties must agree to
changes in the presentation of evidence,
either concurrent evidence (the hot-tub-
bing approach) or consecutive.>! Likewise,
the experts who appear must agree to be
bound by a code of conduct for expert wit-
nesses, one that makes it clear that their
paramount duty is to the court and not to
any party in the proceedings.>* We discuss
this code of conduct below.

Hot-tubbing works best when the expert
testimonies concern the same evidence or
related evidence. Not only is it available in
civil cases, itis recommended in Australian
criminal trials as well. However, in Austra-
lia, the procedure takes place in a proce-
dural setting that guarantees far more dis-
covery thanin the usual U.S. criminal case.
Moreover, the same kinds of constitution-
al and pragmatic issues that are likely to
limit the consecutive presentation of op-
posing evidence in U.S. criminal cases may
also affect the likelihood that hot-tubbing
becomes an accepted way of presenting ex-
pert evidence in the United States.

Nevertheless, the approach deserves
more study if only because Australian judg-
es are generally pleased with this procedure.
They believe it enhances communication,
comprehension, and decision-making, and
reduces partisanship through the “physical
removal of an expert from his party’s camp
to the proximity of a (usually) respected
colleague.”3 The method is even praised
for increasing judicial economy.>* Experts
reportedly are happy with the approach
because their testimony is less skewed by
conventional cross-examination. They are
allowed to expand on their opinions, not
limited by the traditional — and mislead-
ing - “yes or no” responses that advocates
in the United States are typically allowed
to insist on.>> Presumably, the process also
enhances the decision maker’s ability to as-
sess the testimony.s®

But there are additional, perhaps even
more fundamental, problems. Hot-tub-
bing is not easily adapted to trials with ju-
ries. Civil juries are not currently used in the
Australian federal court system. Whileiit is
ironic that concerns about juror compre-
hension is the reason a hot-tub procedure
has been proposed for U.S. trials, the jury
substantially complicates its application.
The parties may well be concerned about
testimony by narrative, rather than testi-
mony controlled through question and an-
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swers. Admissibility issues are more com-
plex before the jury, particularly with re-
spect to the factual predicates of experts’
opinions. And the judge’s more active role
in hot-tubbing could well raise concerns
about showing an apparent bias for one
side or the other before lay decision makers.

Even if methods are developed to use
hot-tubbing with juries, criminal cases
raise the additional problems of finding
and paying for experts of equivalent fire-
power to be placed in the hot tub.5” When
substantial differences in resources be-
tween the parties result in large differenc-
esin the quality of the parties’ experts, the
procedure could well be problematic.

Nor is hot-tubbing appropriate for all
kinds of cases, let alone all kinds of experts.
As one scholar explains: “the kind of com-
promises that can be negotiated between
town planners or geographers in relation to
the size of a building or the uses of land, for
example, might not be appropriate in a pro-
fessional negligence proceeding or between
forensic scientists in criminal matters.”s8

The verdict on hot-tubbing or consec-
utive experts then is: it depends — on the
case, criminal and civil, on other more fun-
damental procedural reforms, and on ju-
dicial training.

Many of the reforms that address the
adversarial system’s skewing of expert tes-
timony propose an enhanced role for the
judge. Indeed, as described above, the de-
sirability of such a change is the premise at
the heart of the Supreme Court’s decision
in Daubert v. Merrell Dow Pharmaceuticals,
Inc.59 Yet, although the Supreme Court’s
decision in Daubert was expected to initi-
ate a new era of the judge as a more active
gatekeeper in evaluating forensic evidence,
it has not done so, especially in criminal
cases. The 2009 National Research Coun-
cil (NRC) report Strengthening Forensic Sci-
ence in the United States, for example, criti-
cized lawyers and judges for being “utter-
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ly ineffective in addressing the problem” Nancy

of the limitations of forensic science dis-
ciplines.®® Notwithstanding the admo-
nitions of the NRC report and the more
recent report of the President’s Council
of Advisors on Science and Technology
(PcasT), little has changed.5! Judges have
continued to be passive with respect to the
admission of expert testimony on trace ev-
idencein criminal cases, even when scien-
tific weaknesses have been documented,
while being relatively more aggressive in
screening experts in civil cases.®?

Given this track record, itis not atall clear
that U.S. judges will willingly involve them-
selves in meaningful supervision of a pro-
cedure like hot-tubbing. If their Daubert
review in criminal cases has been perfunc-
tory, asis often the case, judges will be con-
fronting experts who are testifying based on
widely divergent premises; for example, the
government bite mark expert announcing
that a bite mark is a match, the defense ex-
pert calling the conclusion “junk science”
and challenging thefield’s fundamental va-
lidity. On the civil side, where judges are al-
ready more engaged, at least at the federal
level, because of the resources of the par-
ties and the judge’s role in case manage-
ment under Rule 16 of Federal Rules of Civ-
il Procedure, for example — more active ju-
dicial participation may well be possible.
But again a caveat: unless a judge engages
with the issues and carefully examines the
expert reports, judicial participation runs
therisk of being more about efficiency than
substance, more about case management
than fairness.

“Management” sounds neutral, even sal-
utary. One can “manage” a trial to ensure
that experts are speaking to the critical is-
sues, addressing methodological problems,
and presenting their testimony clearly to a
lay decision maker. Or one can “manage”
a trial to ensure that it is efficient — that it
ends on time and does not interfere with
the court’s docket — without engaging sub-
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stantively with the issues. Management to
promote efficiency is important, but it may
or may not enhance truth seeking or proce-
dural fairness. The critical question is the
content of the judicial intervention, not the

fact of it.

To change the patterns described here
with respect to criminal cases may require
a sea change on a number of fronts: judi-
cial training, the allocation of resources,
even the criminal rules.

O ne way of enhancing juror comprehen-
sion is to allow jurors to ask questions and
take notes during the trial. Giving the ju-
rors amore activerole, having them behave
more like adultlearners, will facilitate their
paying attention, their engaging with the
issues, and their understanding the science
they are offered. Written jury instructions,
organized like a handbook, with a table of
contents to accompany the jurors to the
jury room, could enhance their ability to
understand what the expert evidence they
have heard implies for the legal issues.%
Courtroom technology is also critical. Ju-
rors, particularly younger jurors, are used
to getting information through screens.%
Some courts are experimenting with tech-
nology in the jury room: white boards and
computers (disconnected from the Inter-
net), for example. In addition, jurors typ-
ically perform better when they have an
opportunity to take notes.% In one exper-
iment, jurors permitted to use checklists
and keep notebooks achieved better un-
derstanding of scientific issues than jurors
who did not use these tools.®® A more rad-
ical proposal would be to give jurors the
written reports of the experts. Psychologist
Lynne Forster Lee and colleagues found
that jurors who received written reports
summarizing an expert’s testimony before
the expert testified showed enhanced un-
derstanding of the testimony.®7 Still other
reforms are discussed in the essay by Hans
and Saks in this volume.58

Permitting jurors to ask questions re-
quires careful administration because ju-
ror questions can tread on areas that are in-
admissible, irrelevant, or prejudicial. The
judge should inform the jurors at the be-
ginning of the trial that it may not be pos-
sible for the court and parties to answer all
of their questions. Judicial control should
be exercised by requiring questions to be
submitted by jurors in written form, pre-
viewing questions in advance, and shar-
ing and discussing them with counsel out-
side the hearing of the jury. Studies of juror
questions for witnesses during civil trials
indicate that the vast majority are relevant
and permissible. In particular, juror ques-
tions for expert witnesses indicate that ju-
rors take the opportunity to submit ques-
tions for experts in an effort to understand
and evaluate the content of the testimony.
Similar studies have not been conducted
on criminal trials, where juror questions
about whether the defendant has a crimi-
nal record may be more challenging to deal
with than the ubiquitous questions about
insurance in civil cases.%9

Many proposals have been advanced
that alter the role of the expert by reducing
allegiance to a party. Some propose greater
use of court appointed experts under Fed-
eral Rule of Evidence 706. Other proposals
suggest more modest alterations in the un-
bridled discretion of parties to select their
own experts.” Rubinfeld and Cecil discuss
some of these options in their essay in this
volume.”!

A still more modest proposal is a more
complete code of ethics designed to arm an
expert to resist adversarial pressures. Nu-
merous professional organizations have
adopted provisions in their codes of pro-
fessional ethics dealing with expert wit-
nesses. Although the codes differ in sev-
eral ways, they share one common theme.
Insofar as possible, the expert is urged to
act as an objective, disinterested partici-
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pant whose job is to educate the court by
providing specialized knowledge on issues
relevant to the case.”* In effect, the expert’s
role is that of an educator.

To our knowledge, no court in the Unit-
ed States has adopted such a provision. In
contrast, the Civil Procedure Rules of New
South Wales, Australia, includes a basic
statement of the expert’s “general duty to
the court”:

An expert witness has an overriding duty to
assist the court impartially on matters rele-
vant to the expert witness’s area of expertise.

An expert witness’s paramount duty is to the
court and not to any party to the proceed-
ings (including the person retaining the ex-
pert witness).

An expert witness is not an advocate for a
party.

The code of conduct also includes a sec-
tion on “[e]xperts’ reports” that, inter alia,
contains the following provisions:

If an expert witness who prepares an expert’s
report believes that it may be incomplete or
inaccurate without some qualification, the
qualification must be stated in the report.

If an expert witness considers that his or her
opinion is not a concluded opinion because
of insufficient research or insufficient data
or for any other reason, this must be stated
when the opinion is expressed.

The code of conduct must be provided
to each expert and the expert’s testimo-
ny or the written report cannot be entered
into the case unless the expert acknowl-
edges the receipt of the code of conduct
and agrees to be bound by it.

Setting aside quibbles over the specific
language in this code, the underlying pur-
pose is salutary. It emphasizes that the ex-
pert’s duty is to the court and reinforces
the ideal of a disinterested educator role
for experts.”3 Even if the code of conduct
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is entirely hortatory without any sanctions Nancy

for its violation, it could effect some im-
provement.’4

Why should we wish to change the ways
in which expert testimony is presented in
U.S. courts ? There are several possible an-
swers. One could argue that alternatives
could produce more efficient trials, or could
reduce the very high cost of litigating cas-
esinvolving expert testimony. In this essay,
we focus on still another reason. The alter-
natives presented above attempt to balance
the twin goals of producing more accurate
outcomes and retaining procedures that are
perceived to be fair. For example, hot-tub-
bing puts some limits on the parties’ con-
trol over their testimony, but it still permits
parties to choose their own experts. And be-
cause the experts’ frank exchange will be
witnessed by the parties, this diminution
in party control may not reduce a party’s
sense of fair procedure.

Unfortunately, we cannot say much more
than this. These suggested changes should
reduce adversarialism and remove some
impediments to accurate fact-finding, but
empirical evidence about these effects is
quite limited. What is called for is more
experiments involving these procedures:
a possibility if some judges would urge the
parties to adopt these procedures in their
courtroom. 7> Only in these ways will we
be able to ascertain whether we can achieve
greater accuracy within the overall struc-
ture of an adversarial system.
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Scientists as Experts Serving the Court

Daniel L. Rubinfeld & Joe S. Cecil

Abstract: Our courls were not designed to consider the increasingly complex scientific and technical evi-
dence needed to resolve contemporary legal disputes. Moreover, when conflicting evidence requires an un-
derstanding and interpretation of scientific or technical issues, allowing the parties to control the presen-
tation of evidence places great strain on the judge and jury. This essay describes and evaluates three proto-
typical procedures that allow courts to appoint scientists and other experts independent of the parties to
assist the court : 1) The appointment of an expert to advise the court and the parties regarding a disputed
scientific issue by testifying in open court and being cross-examined by the parties; 2) The appointment
of a “technical advisor” who assists the judge regarding scientific issues in much the same way that a law
clerk assists regarding legal issues; and 3) The appointment of a special master who takes responsibility
for the resolution of a portion of the case and prepares a written report for consideration by the court.
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Our courts were not designed to consider the in-
creasingly complex scientific and technical evidence
needed to resolve contemporary legal disputes. The
common law tradition of the United States relies on
the litigating parties to structure the presentation of
evidence by selecting witnesses and allows them in
some measure to shape their evidence presentation
to their own advantage. While there are limits on the
extent to which this can be done with ordinary wit-
nesses, there is far greater leeway in shaping the evi-
dence presented by expert witnesses. Indeed, if a party
does not like what one retained expert has to say, the
party need not call that expert and can instead pre-
sent another expert whose testimony better supports
the party’s case. In most instances, the opposing side
and the factfinder will not even know that another ex-
perthad been consulted. Similarly, cross-examination
by the opposing party is supposed to identify weak-
nesses in opposing witness testimony by revealing in-
consistencies, showing flaws in opportunities to ob-
serve, and revealing biases and other motives to de-
ceive. Juries and judges are expected to understand
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the points being made. Experts, however,
typically know considerably more than op-
posing counsel about the matters they dis-
cussin their testimony, and jurors and judg-
es typically know even less. Some experts
are experienced witnesses selected in part
for their proven success in withstanding
cross-examination and persuading judg-
es and jurors to their side. Others may be
novices, inexperienced in giving testimony,
who communicate poorly to the jury or are
easily flustered by a cross-examiner, even if
their science is sound.

After hearing the evidence, judges and
juries render judgments, sorting out, to the
best of their abilities, the conflicting evi-
dence presented by the parties. This com-
mon law tradition ensures that the par-
ties are given a full and fair opportunity
to present their strongest case and appears
towork well when conflicting evidence in-
volves issues within the common knowl-
edge and experience of the judge and jury.
But when conflicting evidence requires an
understanding and interpretation of scien-
tific or technical issues, allowing the par-
ties to control the presentation of evidence
places great strain on both the judge and
jury. Few judges and juries arrive in the
courtroom with the knowledge and expe-
rience necessary to resolve patent disputes
over new genetic technologies or anti-
trust disputes involving the proper spec-
ification of a commercial market. Hence
the parties’ expert witnesses are critical to
understanding and resolving the scientif-
ic and technical issues that may lie at the
heart of the dispute;; weaknesses in the ad-
versary system’s capacity to deal with ex-
perts threatens both accuracy and justice.

Judges have an affirmative duty to en-
sure that expert testimony is scientifical-
ly valid and reliable, and modern courts
often face motions to exclude proffered
expert testimony because it lacks a prop-
er foundation in scientific practice.! Yet
without some form of assistance, judg-
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es and juries are unlikely to know if such
testimony is consistent with the scientif-
ic consensus, and they may have great dif-
ficulty determining the proper weight to
give the views of the opposing experts. If
the parties’ experts are unable or unwill-
ing to educate the court regarding their ar-
eas of agreement and disagreement, the re-
sulting court decision may be at odds with
the current understanding of the scientific
community and, in the extreme case, may
be based on methods or theories for which
there is no respectable scientific support.

Judges and juries are not helpless when
faced with complex scientific evidence,
however. As indicated by Nancy Gertner
and Joseph Sanders in their essay in this vol-
ume, over the years judges have developed
procedural techniques that have strength-
ened their ability to assess the foundation
of expert testimony and clarify its com-
plexities.> Nevertheless, in some cases, ev-
idence is so complex that commonly avail-
able procedural devices are inadequate to
provide judges and juries with a sufficient
understanding of the conflict to allow a rea-
soned and principled decision. Itisin those
extraordinary circumstances that a judge
should consider going beyond the common
law tradition and seek the assistance of an
expert appointed by the court and not spon-
sored by the parties.3

Judges and attorneys are well aware of the
problems that expert testimony presents in
a common law system.# A 1999 survey of
federal judges and attorneys found that,
in their view, the most frequent problem
by far with expert testimony is that “[e]x-
perts abandon objectivity and become ad-
vocates for the side that hired them.”> The
third and fourth most frequent problems
are that “[e]xpert testimony appears to be
of questionable validity or reliability” and
“[c]onflict among experts [is presented ]
that defies reasoned assessment.”® Expert
witnesses” abandonment of objectivity, be-
coming advocates for a party, and offering
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invalid scientific testimony are facilitated,
if not encouraged, by the parties’ ability to
select and shape the expert testimony that
most favors their interests. While there are
benefits to giving parties their choice of ex-
perts and arole in presenting their experts’
testimony, it is difficult to defend practices
that so frequently limit the opportunity for
judges and juries to reach a reasoned and
principled resolution of a dispute among
scientific experts.

The most obvious alternative to the
common law practice is to submit dis-
putes regarding the scientific evidence to
one or more independent scientists for res-
olution. In fact, in 1967, physicist Arthur
Kantrowitz suggested the development of
a “science court” composed of scientists
and other experts that would resolve sci-
entific conflicts that arose in the context of
public discourse, including in litigation.”
The science court proposal sought to dis-
tinguish scientific issues from other dis-
puted issues in thelitigation and to submit
the scientificissues to an advisory commit-
tee that would resolve the scientific con-
flict. These findings would then be incor-
poratedinto thelegal proceeding and guide
resolution of the remaining nonscientific
issues.

The science court proposal was widely
discussed in the 1970s, and was the focus
of a task force report of the White House
Office of Science and Technology Policy.?
Some critics questioned whether it was
possible to separate scientific facts from
the legal, political, and moral issues that
may arise in disputes. Others thought such
a procedure might stifle scientific debate.
Despite the endorsement of the task force
report and the support of a number of sci-
entific organizations, the proposed science
court was never tested.? Changes in po-
litical administrations and lack of fund-
ing doomed the proposal, and attention
turned to other forms of adjudicating dis-
putes over scientific issues.

In the succeeding years, other procedures
to allow independent scientists to assist the
courts have been developed. In this essay,
we describe three prototypical procedures
that allow courts to appoint scientists and
other experts who are independent of the
parties to assist the court. The first and
most widely known procedure is described
in Rule 706 of the Federal Rule of Evidence
and related state court rules. This rule al-
lows the court to appoint an expert to ad-
vise the court and the parties on scientif-
ic matters by testifying in open court sub-
ject to cross-examination by the parties, in
the same way party experts can be exam-
ined. The second procedure is court ap-
pointment of a “technical advisor” who
assists the judge regarding scientific issues
in much the same way that a law clerk as-
sistsregardinglegal issues. This alternative
is especially useful for cases in which ajudge
must master acomplex body of knowledge
in order to render a decision. Last, a court
may appoint a special master who takes ini-
tial responsibility for the resolution of the
portion of the case involving scientific is-
sues and prepares a written report for con-
sideration by the court. Special masters are
typically appointed to deal with account-
ing tasks or the computation of damages
in complex cases, but in extraordinary cir-
cumstances, scientists or engineers have
served as special masters to assist the court
in resolving disputes over patent claims or
to supervise discovery of technical informa-
tion, such as computer source code. Each of
these three alternatives is acompromise in-
tended to strengthen the ability of the judge
and jury to resolve disputes over scientif-
ic issues within the broad confines of our
common law tradition.'®

Experts appointed in accordance with
Federal Rule of Evidence 706 are chosen
by the judge following consultation with
both parties, with expert fees and other
costs typically borne equally by both sides.
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The principal role of court-appointed ex-
pertsis to give expert testimony." The ex-
pertis expected to prepare an expert report
(oral or written ) based on the available ev-
idence and, as the case proceeds to trial, to
be available for depositions and cross-ex-
amination by counsel for both parties. Ap-
pointment of experts by the federal courts
under Rule 706 is rare. A 1993 study by the
Federal Judicial Center found that only half
of the federal district court judges had ever
appointed a Rule 706 expert, and only half
of those had appointed an expert on more
than one occasion.’” Nevertheless, an ap-
propriately managed expert role can be
highly beneficial to the court, although
there remain some concerns.™

On the positive side, court-appointed
experts can clarify fundamental issues
addressed by the parties’ experts and di-
minish the extent to which the court must
rely on their testimony, perhaps securing
agreement on undisputed facts from these
experts or otherwise eliminating the need
for them. Narrowing the role of the parti-
san experts may not only save costs; it may
also diminish any concerns that the judge
or jury must rely on “hired guns” who are
paid to take a position. More important,
the conclusions of a court-appointed ex-
pert may encourage settlement or provide
better grounding for the outcomes in cas-
es that go to trial.

Court-appointed experts facilitate settle-
ments by offering a more “neutral” evalu-
ation of the issues in the case, decreasing
the possibility that the parties will cling
to extreme positions. Whether the expert
suggests an appropriate outcome or sim-
ply presents an accurate characterization
of the views of the two parties, the expect-
ed value of a case is likely to be different
and more certain than it would be without
the expert. These changes will typically en-
hance thelikelihood that a case will settle.'4

Among theroles the court may define for
an appointed expert are any or all of the fol-
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lowing. First, the expert can brief the tri-
er of fact (the judge or the jury) on foun-
dational scientific and technical concepts
that underlie the dispute between the par-
ties. Second, the expert can assist the judge
in determining whether the party expert’s
testimony is sufficiently grounded in sound
science to be admissible by impartially
summarizing the available research and in-
forming the court of the extent of scientif-
ic consensus on an issue of import. Third,
the expert can provide a conceptual frame-
work that aids the judge and jury in assess-
ing the validity of the different opinions
offered by the parties’ experts. Finally, and
most significant, the presence of a court-
appointed expert can change the incen-
tives of the partisan experts for the parties.
Knowing that their work will be scrutinized
by a highly qualified neutral expert appoint-
ed by the court, partisan experts are likely
to give more focused testimony that is more
firmly based on a solid scientific founda-
tion." This will not only increase the like-
lihood of settlement, but, when cases do not
settle, can also lead to scientifically sound-
er decisions by the trier of fact.

Thereis, of course, no free lunch with the
appointment of a neutral expert. First and
most obviousis the increased costs in time
and effort to the parties and to the court
itself. Depending on the area of needed
expertise, there may be substantial con-
troversy as to the set of appropriate skills
and qualifications of potential appointees.
The court must then identity a suitable ex-
pert, screen the expert for conflicts of in-
terest, and secure compensation for the ex-
pert from the parties. Additionally, it takes
time to instruct the court-appointed ex-
pert on the tasks the expert must accom-
plish and to allow the appointed expert to
become familiar with the issues in dispute.
The parties must also spend time consider-
ing and responding to the findings and tes-
timony of the appointed expert. These ad-
ditional time and effort costs, along with
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the expert’s fees, translate into dollar costs
that must be paid by the parties. Depend-
ing on what s in dispute, it may be difficult
for a judge to justify these costs in a given
case, and even harder for lawyers to justi-
fy the presence of court-appointed experts
to their clients, especially when participa-
tion by an appointed expert could weak-
en their case.

Second, court-appointed experts may un-
dermine the authority of the judge or jury
by acquiring an unentitled “aura of infalli-
bility.” In the extreme, if not appropriately
cabined, the expert could take over the ju-
dicial role by framing the resolution of sci-
entific and technical issues in ways that in-
trude on the authority of the judge to in-
terpret the law. While this is an unlikely
possibility, the prospect that the lawyers for
the parties may lose some control over pre-
sentation of their case may be a valid fear.
Judges and juries are likely to discount the
views of the parties’ experts when their
views are in conflict with those of an expert
appointed by the court, since the views of
the court-appointed expert are likely to be
regarded as free of partisan bias. But parti-
san bias is not the only bias that may affect
an expert’s testimony. In some areas, disci-
plines are divided about the weight or quali-
ty of available evidence or the import of the-
ory. A court-appointed expert may belong
to one school of thought rather than anoth-
er and this debatable intellectual bias may
shape what the jury hears.

If, however, the court-appointed expert’s
role iswell-defined and appropriately cab-
ined, we do not see these concerns as out-
weighing the opportunity for factfinders
to reach more informed judgments based
on sound scientific concepts.'¢ For exam-
ple, in Monolithic Power Systemsv. O2 Micro
International, the United States Court of
Appeals for the Federal Circuit ruled that
the district court did not abuse its discre-
tion in appointing an expert under Federal
Rule 706.'7 With respect to the appoint-

ment of electrical engineer Enrico Santi
as a neutral expert, the court noted:

The predicaments inherent in court appoint-
ment of an independent expert and revela-
tions to the jury about the expert’s neu-
tral status trouble this court to some ex-
tent. Courts and commentators alike have
remarked that Rule 706 should be invoked
only in rare and compelling circumstances.
In re Joint E. & S. Dists. Asbestos Litig., 830 F.
Supp. 686, 693 (E.D.N.Y. 1993) (noting that
“use of Rule 706 should be reserved for excep-
tional cases in which the ordinary adversary
process does not suffice”); Wright, supra, §
6302 (“Rule 706 powers are properly invoked
where the issues are complex and the parties’
experts have presented conflicting testimo-
ny that is difficult to reconcile or have oth-
erwise failed to provide a sufficient basis for
deciding theissues.”). However, under Ninth
Circuit law, district courts enjoy wide lati-
tude to make these appointments. This court
perceives no abuse of discretion in this case
where the district court was confronted by
what it viewed as an unusually complex case
and what appeared to be starkly conflicting
expert testimony.'®

As an illustration of the use of a court-
appointed expert, consider the Glass Con-
tainers Antitrust Litigation.'® The plain-
tiffs brought an antitrust price-fixing case
against the major manufacturers of glass
containers and sought to certify a single,
national class that included all direct pur-
chasers of manufactured glass containers.
In order to certify such a class, the plaintiff
was required to show that the class mem-
bers suffered similar damages.>° In op-
position to class certification, the defen-
dants’ economic expert argued that there
was substantial price variation among dif-
ferent types of glass containers and that
the price variation was evidence that any
harm that might have been suffered by pu-
tative class members would have varied
substantially among individuals. After fur-
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ther discovery into manufacturing costs is-
sues that both sides’ experts had avoided,
the court-appointed expert and coauthor
of this essay Daniel Rubinfeld found that
variations in glass container pricing were
best explained by a series of pricing equa-
tions, each of which explained pricing for a
different type of container (such asawine
bottle or a pickle jar). Ultimately, District
Court Judge Ilana Rovner followed Rubin-
teld’s analysis by certifying a set of sub-
classes made up of a variety of types of
glass containers. Although the litigation
continued for some time, the eventual set-
tlement of the case was driven in part by
Rubinfeld’s expert report.

Several aspects of the role of the court-
appointed expert in this case are worth
noting. First, the plaintiff’s filing of a writ
of mandamus, which questioned Judge
Rovner’s plan to appoint a court-appointed
expert, was rejected by the Seventh Circuit
Court of Appeals.* Second, Judge Rovner
chose to have no ex parte contact with the
court-appointed expert, a choice that avoid-
ed potential claims of bias on the part of the
judge. Third, there is little doubt that, had
the appointment of the neutral expert been
made earlier in thelitigation, the reports of
the parties’ experts would have been more
focused on the central issues in the case.**
Fourth, because the case involved substan-
tial potential damages, the case was able to
support focused expert discovery by the
court-appointed expert, followed by his
written report and oral testimony. Both
sides responded atlength in written replies,
but chose to only minimally cross-exam-
ine the neutral expert’s oral testimony at a
court-directed hearing. This may have re-
flected the parties’ fear of irritating Judge
Rovner, who had made the appointmentin
the first place.

Another example is the extensive use
Judge Kimba Wood made, over the plain-
tiff’s objection, of court-appointed expert
economist Alfred Kahn in State of New Yorkv.
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Kraft General Foods, Inc.*3 Atissue was thele-
gality of Kraft’s planned acquisition of Na-
bisco’s cereal assets. At Judge Wood's re-
quest, the expert economists for both par-
tiesand Kahn appeared in court throughout
the thirty-day bench trial. Not only oppos-
ing counsel but also Judge Wood and Kahn
cross-examined each of the parties’ experts
on each of the fundamental merger issues
in the case: market definition, market pow-
er, and competitive effects. In the end, Kahn
testified as to his views of each of these is-
sues and, in turn, was available for cross-ex-
amination by both parties.

Kahn’s role (and the role of his associ-
ates) in this matter was no doubt influen-
tial. While it was costly to the parties, it
had the effect of focusing the testimony
of the experts on critical issues and clar-
ifying portions of the experts’ testimo-
nies for Judge Wood. Perhaps due in part
to the role of the court-appointed expert,
the State of New York chose not to appeal
Judge Wood’s opinion in favor of Kraft.>4

A more amorphous role for the neutral
expert is as advisor to the court on tech-
nical issues. Although not authorized by
a specific rule, judges have relied on the
court’s inherent authority to appoint tech-
nical advisors, who function more like law
clerks than like testifying expert witness-
es.?> Technical advisors may function as
“a sounding board” that can help the ju-
rist to educate him- or herself in the jar-
gon and theory that the parties’ experts or
presentations have referenced and to think
through critical technical problems.2°
There are a number of advantages associ-
ated with this more limited role. First, the
jobislikely to beless time-consuming and
expensive than the role of a testifying ex-
pert. Indeed, a technical advisor need not
submit to a deposition or cross-examina-
tion by counsel for the parties.

Second, the expert can provide useful in-
formation for a court conducting a Daubert
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hearing where the methodology or qualifi-
cations of one or more of the party-select-
ed expertsis challenged. In this setting, the
technical advisor is aiding the judge in his
or herrole as gatekeeper. This may resultin
judicial rulings that either promote settle-
ment or, on occasion, leave one party (al-
most always the plaintiff ) without a case,
saving the court as well as the parties time
and money (even if one party is deeply dis-
appointed with the result). Of course, there
remains the danger that the expert will be
unduly influential in determining the out-
come of the case, as when a court precludes
expert testimony and dismisses the case in
asituation where a different neutral expert
might have suggested to the judge that the
Daubert hurdle had been cleared.

Third, the advisor can inform the judge
about issues relating to data and meth-
ods, as well as help the judge devise plans
for jointly agreed upon data sets or meth-
odological approaches. Furthermore, be-
cause no testimony is planned, the court
has substantial flexibility in its use of the
expert. Indeed, if there is no testimony, the
Rules of Evidence will not come into play.
We see here a potentially valuable instruc-
tional role for the expert, for example, giv-
ing an unbiased tutorial to the court.

As with Rule 706 experts, there are con-
cerns even when experts fill only this lim-
ited role. First, thereis a possibility that the
expert may go beyond the judge’s remit and
inappropriately influence the judge. Sec-
ond, the expert’s opinion may do little to
help the parties converge on a settlement
range and, in the end, not be cost-effective.
Third, a substantial amount of information
may be conveyed to the judge without the
knowledge of or scrutiny by the parties. In-
deed, there is no cross-examination of the
technical advisor, contrary to the ideals of
the adversarial system. For these reasons,
aleading medical malpractice case warned
that technical advisors should be “hen’s-
teethrare” and should be used “only where

the trial court is faced with problems of un-
usual difficulty, sophistication, and com-
plexity, involving something well beyond
the regular questions of fact and law with
which the judges must routinely grapple.”*’

The difficult role of the technical advisor
is demonstrated in the contentious case of
Association of Mexican-American Educators v.
State of California.?® A number of minority
educators filed a class-action lawsuit against
the state, challenging the defendants’ use of
the California Basic Educational Skills Test
(CBEST) as a requirement for certification
to teach in California public schools. As
part of this challenge, the plaintiffs ques-
tioned the validity of the test. After years
of discovery concerning the development
and application of the test, the court found
that it needed guidance regarding a num-
ber of complex technical issues. The court
then appointed Stephen P. Klein, an expert
in test validation, as a technical advisor to
the court. In the order appointing Klein, the
court noted that it had come “face to face
with many prickly problems requiring ex-
pertise in the esoteric fields of education
and psychometrics including knowledge
of theories about educational measure-
ment and testing, cognitive psychology,
statistics, and other fields pertaining to the
CBEST and other cases.” Klein was asked to
review all of the expert testimony submit-
ted in the case and to “confer ex parte with
the Court from time to time.” After consid-
ering the evidence, assisted by the assess-
ments of Klein, the court found no viola-
tion of the Civil Rights Act. The plaintiffs
objected to the ex parte nature of the court’s
communication with Klein. On appeal, the
Ninth Circuit Court of Appeals upheld the
appointment of the technical advisor and,
in the absence of some indication of impro-
priety, did not object to the ex parte nature
of the communication.?®

The Federal Rules allow broad grants

of authority to special masters to aid the
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court. Under Federal Rule of Civil Proce-
dure 53, the special master may perform
any duties “consented to by the parties.”
Absent such consent, the appointed mas-
ter may still address pretrial and posttrial
matters that will assist the judge. In cases
decided without a jury, the special master
may go further and hold trial proceedings
and make or recommend findings of fact
regarding damages, the results of an ac-
counting, or when there is an exceptional
condition that warrants such assistance.
In making such appointments, the court
is expected to bear in mind the likely cost
that will be imposed on the parties and any
possibility of unreasonable delay.3°

There are a number of benefits to the
court and the parties flowing from a Rule 53
appointment. First, the appointment of-
fers more flexibility for a judge than the
appointment of a testimonial expert under
Rule 706. The master’s role might be suffi-
ciently broad so as to provide judges with
help for time-consuming tasks and, as a
result, can shorten the litigation. Second,
compared to the judge, a master who is re-
sponsible for only one case can more effec-
tively deal with specific tasks such as mon-
itoring long-term compliance or consent
decrees. Third, a master can mitigate the
possibility of judicial biases. Judges must
pass on the admissibility of evidence, and
even though they rule evidence inadmis-
sible, their knowledge of the inadmissi-
ble evidence may color their decisions. A
master can winnow admissible from inad-
missible evidence so that judges are not ex-
posed to the former. Fourth, expert masters,
unlike most judges, have the time and spe-
cial knowledge needed to receive and sort
through reams of evidence to identify and
organize the information that is of great-
est consequence to a just outcome of the
litigation.

By performing a variety of tasks, includ-
ing damages calculations, the master can
assist the judge with complex issues, while
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freeing up judicial resources, an important
goal given the complexities of e-discovery
in complex litigation. Moreover, with more
time to focus on the qualifications of ex-
perts and determine where scientific con-
sensus lies, a master can enhance the quality
of Daubert evaluations, which can lead to
quicker settlements or the dismissal of a
case.

Aswith the approaches discussed above,
there are, however, potential downsides to
the use of masters. One is the cost to the
parties who generally must pay the special
master’s fees. In addition, adding a role for
a master into litigation can create delays
that would not exist if the case were han-
dled throughout by the trial judge, par-
ticularly since masters can take evidence
sporadically, while, once a judicial trial be-
gins, proceedings are most often more or
less continuous. Moreover, the need to pay
masters and their capacity to probe more
deeply into a matter than a judge mighton
issues that arose pretrial or that might oc-
cur in party-controlled litigation can raise
parties’ costs, perhaps substantially. Final-
ly, judicial authority and suggestions of ju-
dicial leanings are often an important in-
centive to settlement. Similar behavior by
masters may have less clout.

Medtronic Sofamor Danek, Inc. v. Michelson
offers an example of how the appointment
of a scientist as special master may aid the
court in dealing with discovery requests for
complicated technical data.3' The plaintift
sought discovery of electronic data that re-
lated to trade secrets, patents, and trade in-
formation in the field of spinal fusion med-
ical technology. The requested informa-
tion was contained on 996 network backup
tapes, which included, among other things,
the plaintiff’s electronic mail and an esti-
mated three hundred gigabytes of other,
nonbacked-up electronic data. In light of
the enormous amount of data that was to
be procured, the judge appointed an ex-
pert trained in computer science and relat-
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ed technologies as special master to over-
see the electronic records production and to
review the data files produced in response
to discovery requests. The special master’s
dutiesincluded “making decisions with re-
gard to search terms; overseeing the design
of searches and the scheduling of search-
esand production; coordinating deliveries
between the parties and their vendors; and
advising both parties, at either’s request, on
cost estimates and technical issues.”3*
This case also offers an example of the
need for care in defining the duties of and
in monitoring the special master to avoid
an improper delegation of judicial author-
ity to a nonjudicial official. At the conclu-
sion of five months of discovery, the plain-
tiff challenged the decision of the special
master to withhold some of the tapes af-
ter finding that they did not contain delet-
ed files. After the special master denied the
plaintiff’s request, the plaintiff sought re-
view by the court. The court determined
that the special master had exceeded his
authority in denying the request, since
the order of appointment did not include
the duty of “making determinations as to
whether Medtronic could be compelled to
produce deleted files and e-mails. 33

While there remain concerns about the
use of court-appointed experts, whatever
their capacity, we find the case for amore ex-
pansive role to be compelling. The more fre-
quent use of such “neutral” experts seems
particularly desirable given the increas-
ing complexity of litigation in areas rang-

AUTHORS’ NOTE

ing from antitrust and intellectual property
law to employment discrimination. We find
particularly noteworthy the support this
position has received from Supreme Court
Justice Stephen Breyer and, more recently,
from Circuit Court Judge Richard Posner.34
According to Judge Posner,

Turning to the technical statistical evidence
...werecommend that the district judge use
the power that Rule 706 of the Federal Rules
of Evidence expressly confers upon him to
appoint his own expert witness, rather than
leave himself and the jury completely at the
mercy of the parties’” warring experts. The
main objection to this procedure and the
main reason for its infrequency are that the
judge cannot be confident that the expert
whom he has picked is a genuine neutral.
The objection can be obviated by directing
the party-designated experts to agree upon a
neutral expert whom the judge will then ap-
point as the court’s expert. The neutral ex-
pert will testify (as can, of course, the party-
designated experts) and the judge and jury
canrepose a degree of confidence in his tes-
timony that it could not repose in that of a
party’s witness. The judge and jurors may
not understand the neutral expert perfect-
ly but at least they will know that he has no
axe to grind, and so, to a degree anyway, they
will be able to take his testimony on faith.3>

In closing, we reiterate that the obliga-
tion of the court remains to ensure that the
expert, court-appointed or otherwise, pro-
vides the factfinder with maximally under-
standable evidence.

The authors thank Judge Jack Weinstein, Shari Diamond, and Rick Lempert for their helpful
comments. The views expressed herein are those of the authors and do not necessarily rep-
resent the views of the Federal Judicial Center.
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ing Causation in Breast Implant Litigation : The Role of Science Panels,” Law and Contemporary
Problems 64 (4) (2001): 139 — 189. Approximately twenty-seven thousand cases alleging injuries
from defective implants were consolidated in one federal jurisdiction. When it became clear that
the key underlying dispute involved conflicting expert testimony regarding whether the leaking
breast implants caused systemic connective tissue diseases such as lupus, the judge appointed
a multidisciplinary panel of biomedical experts to review the scientific literature and prepare
a written report that could be used in subsequent trials nationwide. While the expert panel re-
port indicating no causal relationship appeared to be successful in moving the parties toward a
resolution of this issue, the procedure also proved to be more costly than expected and the fed-
eral courts have not agreed to pay for another such expert panel. For the views of the scientists
who served on the panel, see Barbara S. Hulka, Nancy L. Kerkvliet, and Peter Tugwell, “Experi-
ence of a Scientific Panel Formed to Advise the Federal Judiciary on Silicone Breast Implants,”
New England Journal of Medicine 342 (11) (2000): 812 — 815.

Court-appointed experts in state court cases are quite rare. Judge John Wiley points out that
while experts can be appointed by California judges under California Evidence Code Section
730, that option has rarely been used. See John Shepard Wiley, “Taming Patent: Six Steps for
Surviving Scary Patent Cases,” UCLA Law Review 50 (2003): 1413 — 1482.

See, for example, J. J. Prescott and Kathryn Spier, “A Comprehensive Theory of Settlement,”
NYU Law Review 91 (1) (2016) : 60 —143.

The Rule 706 advisory committee notes that “The ever-present possibility that the judge may ap-
point an expert in a given case must inevitably exert a sobering effect on the expert witness.”

We do note, however, that a small number of states have removed Rule 706 from their evi-
dence code. See Edward J. Imwinkelried, “The Court Appointment of Expert Witnesses in the
United States: A Failed Experiment,” International Journal of Medicine and Law 8 (1989): 601 —
609. For a survey of state court practices, see Stephanie Domitrovich, Mara L. Merlino, and
James T. Richardson, “State Trial Judge Use of Court Appointed Experts: Survey Results and
Comparisons,” Jurimetrics Journal 50 (3) (2010): 371 —389.

Monolithic Power Systems v. O2 Micro International, Ltd., 726 F.3d 1359 (2013).

Monolithic Power Systems, Inc., et al. v. O2 Micro International, Ltd., 558 F.3d 1341 (Fed. Cir. 2009). “See,
e.g., Walker, 180 F.3d at 1071 (finding no abuse of discretion in Rule 706 appointment where the
scientific evidence was ‘confusing and conflicting” and the appointment ‘assist[ed] the court
in evaluating contradictory evidence about an elusive disease of unknown cause”’).” Ibid.

Superior Beverage Company v. Owens-Illinois, Inc., No. 83 C 512, 1989 U.S Dist. LEXI 6662 (N.D. Ill.
June s, 1989). The role of coauthor Daniel Rubinfeld as the expert is described in Bret Dickey
and Daniel Rubinfeld, “Antitrust Class Certification: Towards an Economic Framework,”
NYU Law Annual Survey of American Law 66 (3) (2011): 459 — 486.

Federal Rule of Civil Procedure 23(a)(2). See also Comcast Corp., et al. v. Behrend, et al., 133 S.Ct.
1426 (2013).

Judge Rovner was later appointed to the Circuit Court.

This is based on two informal conversations, one between Daniel Rubinfeld and the plain-

tiff’s expert, business administration scholar Albert Madansky, and one between Rubinfeld
and the defendant’s expert, economist Franklin Fisher.

Statev. Kraft General Foods, Inc., 926 E. Supp. 321 (S.D.N.Y. 1995).

While courts have historically appointed medical experts to give technical advice, the more re-
cent growth in the use of court-appointed experts has been in the intellectual property area.
A recent example is Judge Richard Posner’s appointment of antitrust expert Gregory Sidak as
a neutral expert in the evaluation of intellectual property damages. For a detailed analysis of
his role of court-appointed expert in Brandeis University v. East Side Ovens, Inc., Nos. 1:12-cv-01508,
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1:12-CV-01509, 1:12-CV-01510, 1:12-CV-01511, 1:12-Cv-01512, 1:12-cv-01513 (N.D. Ill. 2013), see Daniel L.

J. Gregory Sidak, “Court-Appointed Neutral Economic Experts,” Journal of Competition Law and
Economics 9 (2) (2013) : 359 — 394.

Ex Parte Peterson, 253 U.S. 300, 40 S.Ct. 543, 64 L.Ed. 919 (1920). “Courts have (at least in the ab-
sence of legislation to the contrary) inherent power to provide themselves with appropriate
instruments required for the performance of their duties. This power includes authority to
appoint persons unconnected with the court to aid judges in the performance of specific ju-
dicial duties, as they may arise in the progress of a cause.”

2

[

26 Reillyv. United States, 863 F.2d 149, 158 (1st Cir. 1988). See also “Improving Judicial Gatekeeping:

Technical Advisors and Scientific Evidence,” Harvard Law Review 110 (4) (1997).

27 Reilly v. United States, 157 [ see note 26].

28 Association of Mexican-American Educatorsv. State of California, 231 F.3d 572 (2000).

29 In dissent, Judge Tashima suggested a number of safeguards for ensuring that technical advi-
sors provided assistance in a fair and neutral manner. Ibid., 611 — 614. More recently, Magistrate
Judge James Orenstein (Eastern District of New York) appointed economics law scholar Alan
Sykes to advise the court with respect to economic issues in connection with a proposed set-
tlement in a large complex credit card case brought by Target and other retailers against Visa,
Mastercard, and Discover. The retailers had some concerns relating to discovery, but the par-
ties did not object to the appointment and the proposed settlement was approved by the court.
The case is In re Payment Card Interchange Fee and Merchant Discount Antitrust Litigation, Case No. 1:05-
md-o1720 (E.D.N.Y. January 10, 2014).

39 For an overview of the historical use of Rule 53, see Thomas E. Willging, Laural L. Hooper,
Marie Leary, et al., Special Masters’ Incidence and Activity : Report to the Judicial Conference’s Advisory
Committee on Civil Rules and Its Subcommittee on Special Masters (Washington, D.C.: Federal Judi-
cial Center, 2000).

31 Medtronic Sofamor Danek, Inc., v. Michelson, 229 E.R.D. 550 (2003). See also Shira A. Scheindlin and
Jonathan M. Redgrave, “Special Masters and E-Discovery: The Intersection of Two Recent
Revisions to the Federal Rules of Civil Procedure,” Cardozo Law Review 30 (2) (2008) : 372 — 374.

32 Ibid., 559.

33 Medtronic Sofamor Danek, Inc. v. Michelson, Nos. 01-2373, 03-2055, 2004 WL 2905399 (W.D. Tenn.
May 3, 2004).

34 Justice Breyer’s view was promulgated in General Electric Companyv. Joiner, 522 U.S. 136, 148 (1997).
According to Justice Breyer, “[A] judge could better fulfill this gatekeeper function if he or
she had help from scientists. Judges should be strongly encouraged to make greater use of
their inherent authority . .. to appoint experts. ... Reputable experts could be recommended
to courts by established scientific organizations, such as the National Academy of Sciences
or the American Association for the Advancement of Science.”

35 In re High Fructose Corn Syrup Antitrust Litig., 295 F.3d 651, 665 (7th Cir. 2002). This reference and
the Breyer reference are described in an insightful article in support of the use of court-ap-
pointed experts; see Judge Bradford H. Charles, “Rule 706 : An Underutilized Tool to be Used
when Partisan Experts Become ‘Hired Guns,”” Villanova Law Review 60 (2015): 941 — 954. For
evidence of additional judicial support, see Shira Scheindlin, “We Need Help: The Increasing
Use of Special Masters in Federal Court,” DePaul Law Review 58 (2009): 479 — 486.
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Improving Judge & Jury Evaluation
of Scientific Evidence

Valerie P. Hans & Michael ]. Saks

Abstract: The role of the expert witness in trials is a paradox. Judges and jurors need help with matters be-
yond their understanding, and judges are expected to act as gatekeepers to ensure that jurors are not fooled
by misleading expert testimony. Yet, as gatekeepers, judges might not effectively distinguish sound from
unsound expert testimony. As factfinders, judges and jurors both might have difficulty comprehending ex-
pert evidence, intelligently resolving conflicts between experts, and applying the scientific and technolog-
ical evidence they hear to the larger dispute before them. This essay explores those problems and a vari-
ety of possible solutions, ranging from more effective ways parties might present technical information at
trial, to educational interventions supervised by the court, to making juries more effective in performing
their task, to more controversial measures, such as replacing conventional juries with special juries and re-
placing generalist judges with expert judges.
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The fundamental paradox of the use of expert evi-
dence in litigation is that those with the power and
duty to evaluate expert testimony possess less knowl-
edge of the specialized subject matter at issue than
do the experts whose testimony they are evaluating.
Judges experience this paradox not only when they
are performing as factfinders in bench trials, but also
when they are acting as gatekeepers of expert testi-
mony. As one prominent judge observed:

Though we are largely untrained in science and certain-
ly no match for any of the witnesses whose testimony
we are reviewing, it is our responsibility to ...resolve
disputes among respected, well-credentialed scientists
about matters squarely within their expertise, in areas
where there is no scientific consensus."

The paradox also exists for juries. As Judge Learned
Hand asked in 1901, “How can the jury judge be-
tween two statements each founded upon an expe-
rience confessedly foreign in kind to their own ? It is
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justbecause they are incompetent for such
a task that the expert is necessary at all.”

Despite this central paradox, trials by
generalist judges and representative juries
have much to recommend them as vehi-
cles for the rational resolution of factual
disputes involving scientific and techni-
cal issues. In other fact-finding settings,
decision makers often have strong pref-
erences or prior commitments, and even
if they do not, they might be subjected to
an array of pressures applied by interest-
ed parties. Consider government and in-
dustry review panels; or think about the
situation facing legislators attempting to
integrate into the laws they draft diverse
interpretations of scientific facts pressed
upon them by constituents or lobbyists.
Contrast these settings with trials, where
jurors and judges are expected to have no
biases regarding which party prevails and
what facts are found to be true. Prospective
jurors are ideally to be excluded before tri-
al if they hold beliefs or attitudes that fa-
vor one party over another, or if their own
interests are linked to a side in the case.
Judges are expected to recuse themselves
from cases, allowing other judges to pre-
side, if they have or might reasonably be
perceived as having close ties to a party
or an attorney who would appear before
them or a financial or other interest in the
outcome of a case.

During trials, the system uses tools for
informing decision makers about rele-
vant facts that are, by design, fundamen-
tally concerned with guaranteeing the rel-
evance and reliability of information. To
this end, the architecture of the adver-
sary system promises the opportunity to
make counterarguments for every impor-
tant claim made by an opposing advocate.
Ideally, the judge and the jury hear the par-
ties” accounts, consider the competing fac-
tual claims and interpretations urged upon
them, and then do their best to reach the
verdict that best fits the facts they deem
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most likely correct. Compared to many
other settings for fact-based dispute reso-
lution, including those involving scientific
facts, courtroom trials — notwithstanding
their imperfections — are among the most
rationally constructed.

In trials where expert scientific evidence
bears on the heart of adispute, the key prob-
lem is not the absence of factfinder neutral-
ity, but rather that the decision makers ar-
rive at their task without the knowledge,
and perhaps without the intellectual skills,
needed to complete their assignment ef-
fectively. Thousands of trials take place in
federal and state courtrooms nationwide
each year, often deciding significant cases
with far-reaching implications. If the trial
process is to serve the parties and the larg-
er society well, the law must find means
to overcome the inherent limitations that
arise when scientific expertise is needed
to resolve disputes. In this essay, we offer a
range of suggestions for how judge and jury
fact-finding in trials with scientific evidence
might be improved.

Before discussing how trials might be
made to work better, it is worth illustrat-
ing challenges likely to arise. Judges have
long been the gatekeepers of evidence,
screening proffered testimony under rules
that evolved to prevent false or misleading
evidence, including expert evidence, from
leading jurors astray. The admissibility de-
cisioniskey: if plaintiffs cannot use scientif-
icevidence to make their case, the case may
be resolved through summary judgment or
collapse on its own. Yet this arrangement
applied to experts is paradoxical atits core:
expert evidence must be prescreened for
nonexpert jurors by nonexpert judges.
Because jurors typically (though not in-
variably) are laypersons lacking the exper-
tise to evaluate scientific and other techni-
cal evidence, they are offered the guidance
of experts. On occasion, courts appoint
neutral expert witnesses for this purpose.3
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But, typically, experts are provided and em-
ployed (literally) by parties who wish tolead
the jurors to particular conclusions. The fil-
ter interposed to protect jurors from being
misled by invalid or misleading expert tes-
timony consists of another nonscientist,
the judge, who is generally not much bet-
ter situated than the jurors to decide wheth-
er what is being received is sound or not.
Some judges might have the benefit of ex-
perience with similar scientific evidence or
can draw on their clerks’ knowledge. None-
theless, as we suggest below, in some cir-
cumstances, judges may lack strengths ju-
rors have in evaluating scientific evidence.
Inrecent years, DNA exonerations of in-
nocent defendants have called attention to
the long-standing and consequential fail-
ures of judges as gatekeepers in relation to
various forensic sciences.4 For more than a
century, judges have assessed the proffered
testimony of witnesses who claimed to be
able to identify the source of fingerprints,
bite marks, hair, handwriting, footprints,
tool marks, and the like found at crime
scenes. These witnesses were typically al-
lowed to testify with little or no vetting,
and they have been extraordinarily persua-
sive in both bench and jury trials. Consid-
er the case of Cameron Todd Willingham.
The state’s arson experts concluded that
“arson indicators” established that a fire
was intentionally set, making murders of
the deaths of Willingham’s children in the
fire. The court admitted the expert testi-
mony about what their so-called arson
indicators implied even though there had
been no empirical tests that showed that
these indicators could distinguish acciden-
tal from purposefully set fires. The jurors
accepted as sound the expert claims that
had passed judicial muster. They convicted
Willingham and sentenced him to death;
he was subsequently executed.5
Amonthafter Willingham’s conviction, a
major publication of theleading fire and ar-
son investigation organization summarized

ongoing empirical testing that found that
the “indicators” relied on in the trial were
unable to distinguish arson fires from ac-
cidental ones.” Over the next twelve years,
until Willingham’s execution in 2004, in
the course of numerous appeals, no court
was ever asked to reconsider the (in)valid-
ity of the expert testimony that had been
offered at trial.

Courts have rarely excluded the findings
and testimony of expert forensic scientists,
butin recentyears, interdisciplinary bodies
of scientists have reviewed those forensic
offerings and declared some of them, like
the arson indicators, not only to be largely
or completely lacking in empirical valida-
tion, but also to be almost certainly inval-
id.9 The National Research Council, the re-
search arm of the National Academy of Sci-
ences, which established a subcommittee
toreview the forensic sciences, concluded:

The bottom line is simple: In a number of
forensic science disciplines, forensic sci-
ence professionals have yet to establish ei-
ther the validity of their approach or the ac-
curacy of their conclusions, and the courts
have been utterly ineffective in addressing
this problem.*®

Although it came too late to help Mr.
Willingham, the field of fire and arson ex-
amination removed nearly two dozen “ar-
sonindicators” from its corpus of supposed
knowledge when they were tested empir-
ically and found unable to distinguish ar-
son fires from accidental blazes." Two oth-
er forensic disciplines (voiceprint identifi-
cation and comparative bulletlead analysis)
closed up shop after being found by scien-
tific review bodies — but not by the courts
— to lack sound bases for their claims.”* A
fourth technique, bite mark identification,
seems to be next in line to be discredited,
though, to date, no court has ever found it
inadmissible.’3 It is unlikely to be the last
forensic discipline to be shelved for failing
the test of empirical validation.
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Judicial gatekeepers have been unable
to distinguish pseudoscience from sci-
ence even after the U.S. Supreme Court,
in Daubert v. Merrell Dow Pharmaceuticals,
clarified the test of admissibility to empha-
size that the touchstone for the admissi-
bility of scientific claims is demonstrated
validity."* These are hints that knowledge
is not enough: if judges are unwilling to
follow the evidence where it leads when
it leads to unfamiliar destinations or un-
welcome acquittals, then nonjudicial in-
stitutions will have to come to the rescue.’
Until they become better informed about
asubject, neither average judges nor aver-
age citizens are likely to have more than a
limited understanding and stereotypical
impressions of the multitude of scientif-
ic and technical fields, and little ability to
critically evaluate those fields’ claims.'6

When judges decide to admit scientific
evidence, they risk putting an unintended
thumb on the scale. Consider psychologists
N.J. Schweitzer and Saks’s research finding
evidence of a “gatekeeper effect.”"7 Partici-
pants evaluated expert evidence presented
within or outside of a trial context. Those
who reviewed evidence they believed had
successfully passed through a judicial fil-
ter regarded the evidence as being of high-
er quality and more persuasive than partic-
ipants who evaluated evidence presented
outside the trial context. Apparently, partic-
ipants assumed that evidence that survives
the law’s seemingly rigorous gatekeeping
can be regarded as sound science.

Of course, even if ajudge conscientiously
and correctly admits only acceptably sound
science, problems can remain, for some sci-
entific issues are legitimately disputed be-
tween equally knowledgeable and sincere
experts. How is the jury to referee such a
dispute ? Making matters even more diffi-
cult, because the great majority of cases are
disposed of before trial, and because pretri-
al settlement tends to remove the clearest
and easiest cases, what lands in court are
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the cases that the parties and their lawyers
were unable to resolve, sometimes because
of profound disputes over the facts. Thus,
what thelegal process delivers to judges and
juries tends to be the most unclear, ambig-
uous, and challenging of the mass of cases
initially filed.

Research indicates that when people are
motivated and able to do so, they engage
in central, or “System 2,” processing: that
is, they process information thoughtfully
in an effort to solve the problem confront-
ing them.'8 But when they are unmotivat-
ed or unable, perhaps due to lack of abil-
ity or information overload, they tend to
engage in peripheral, or “System 1,” pro-
cessing, relying on superficial features of
the information before them, such as the
number of arguments or the characteris-
tics of the witnesses and attorneys.' Thus,
in trials in which jurors (or judges) might
be overwhelmed by unfamiliar scientif-
ic evidence and confused or frustrated by
testimony beyond their comprehension,
shallow System 1 thinking may seriously
endanger sound fact-finding.

Recent research suggests that even when
expert testimony is presented in a relative-
ly straightforward fashion, laypeople may
be insensitive to the empirical support fora
proposition (orlack thereof ), although sci-
entists see empirical tests as the touchstone
for resolving scientific disputes. Instead,
they may rely more on the background and
experience of the witness presenting the
evidence as a measure of the testimony’s
value. Although credentials can be infor-
mative, lawyers for both parties may seek
out and succeed in hiring expert witness-
es with similarly impressive credentials. If
they do, the evaluation of experts’ creden-
tials will supply an evenless reliable means
of determining which opposing expert is
the more competent.

Quantitative, statistical, and probability
evidence can be especially confusing and
potentially misleading. For example, stu-
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dentsin a college economics class were up-
set because their grades averaged 72 (out of
amaximum 100 points), even though they
were graded on a curve and the distribution
of A’s, B’s, and C’s was a predetermined
constant. On the next exam, the professor
employed a raw scale maximum of 137, on
which the average score was now 96 (ac-
tually implying poorer performance by the
class as a whole). Again, earned grades re-
flected the students’ relative position in the
class and the same number of A’s, B’s, and
C’s were given as before. This time, how-
ever, the students were much happier. A
class average of 96 felt better than 72. The
students were influenced emotionally by
the superficial impression made by the raw
scores, even though they understood cog-
nitively that what mattered was their rel-
ative rank on the raw scale, whatever the
scale happened to be.>°

Jurors try to fit the evidence they hear
into stories, narrative accounts that make
sense of the facts of a case and imply par-
ticular case outcomes. Like most of us,
they struggle hard to understand statisti-
cal and probability evidence and to infer
its implications for a case. Typically, peo-
ple underutilize such evidence in their de-
cision-making and are more influenced by
clinical evidence than they are by more di-
agnostic actuarial evidence.* In trials, there
is reason to think the problem is especial-
ly acute. Expert evidence, especially of the
statistical kind, is difficult to incorporate
intoastory of the case, thus inviting under-
valuation in comparison with other, more
case-specific, narrative kinds of testimony.

Even when people understand the rel-
evance of probability evidence, they can
make “misaggregation errors,” causing
them to underutilize the evidence. A mis-
aggregation error occurs “when a per-
son’s subjective belief in the validity of a
hypothesis [e.g., the defendant is guilty] is
not updated to the extent that is logically
warranted based on prior beliefs and the

probative value of a new piece of probabi-
listic evidence.”>* Relatedly, people under-
adjust for laboratory error rates when as-
sessing the meaning of a forensic test’s re-
sults.?3

In some contexts, however, probability
data can be overweighted. A well-known
example is the “prosecutor’s fallacy,” which
confuses the frequency of a trait in the pop-
ulation (for example, one person in a mil-
lion has DNA that matches the crime scene
DNA) with the probability that someone
other than the defendant left the evidence
showing that trait (that there is only one
chance in a million that crime scene DNA
came from someone other than the defen-
dant). Further illustrating the confusion
that probabilistic evidence can cause, if the
same data are presented as frequencies rath-
er than as probabilities (such as one out of
every million people has DNA that would
match the crime scene DNA), this can pro-
duce the opposite effect: undervaluing the
probative value of the evidence given the
other evidence in the case.*4

Civil cases present another broad range
of challenges for factfinders.>S Jurors and
judges alike can easily become confused by
material presented during expert testimo-
ny in civil trials, such as the meaning of sta-
tistical significance, practical significance,
confidence intervals, relative versus abso-
lute risk, or regression models.

In addition to the difficulties of dealing
with statistics, most if not all of the heuris-
tics and biases made famous by psycholo-
gists Daniel Kahneman and Amos Tversky
can foster distortions in the rational inter-
pretation of information and lead to error.
Even experts are susceptible to such sourc-
es of error. For example, physicians who
regularly counsel patients on the results of
screening tests like mammograms some-
times make erroneous inferences about
the meaning of a positive test result, even
when they have all the information need-
ed to reach a correct interpretation.2°
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Many of the problems of comprehend-
ing, evaluating, and using unfamiliar tech-
nical evidence to make important decisions
are not peculiar to jurors. They are prob-
lems for most people in most situations,
certainly including judges, and sometimes
or often including trained specialists, who
should have a fighting chance to get things
right, but who are incompletely schooled
in the evidence or fall prey to misleading
cognitive heuristics.

The situation is not, however, entire-
ly bleak. Even in cases with extensive sci-
entific evidence, some factual disputes do
not demand expert analysis. Instead, their
resolution turns on credibility or related
judgments. These may reflect not just the
credentials of rival experts but the consis-
tency of their claims, or the way witness-
es hold up under cross-examination, or
judgments about facts in dispute that the
experts mutually acknowledge to be dis-
positive. In the medical malpractice area,
for example, various studies have assessed
the reasonableness of jury verdicts. Some
studies have compared jury verdicts with
confidential assessments of the same cas-
es made by neutral physicians. These stud-
ies generally find agreement between the
physicians and the juries.?”

Even when testimonial or other evi-
dence is unfamiliar and complex, jurors
and judges can absorb and ponder the ev-
idence deeply (central processing), even if
mixed with other, more superficial think-
ing (peripheral processing).?® Thus, a rea-
sonable goal for improving the use of ex-
pert evidence is to find ways to facilitate
an increased ratio of central to peripheral
processing of trial information.>?

Trials offer fact-finding benefits as well as
challenges. The advantages might be lev-
eraged for further improvement. We of-
fer specific suggestions below, some mod-
est, others more controversial. Some are
based on findings derived from empiri-

147 (4) Fall 2018

cal research; others are in need of testing.
These include:

* Presenting expert evidence to maximize
understanding;

* Restructuring the trial to maximize un-
derstanding;

* Implementing trial procedure reforms

that promote understanding;

Educating judges;

Educating juries;

* Ensuring diverse juries and robust delib-

eration; and

Changing the factfinder to special juries

and expert judges.

.

.

.

Trials are inherently educational forums.
The whole exercise is about communicat-
ing relevant information to factfinders for
decision-making. Trial procedures can be
tweaked so that their capacity for educat-
ing is improved. Judges have considerable
discretion to manage evidence before and
during the trial, solong as they do not undu-
lyburden the fundamental right of the par-
ties to assemble and present the evidence.

Where there is a battle of experts, jurors
may end up skeptical of both sides, un-
dermining their use of relevant expert ev-
idencein the decisions.3° But smart and ca-
pablelawyers on one or both sides, with the
cooperation of the judge, should be able to
find ways to work with their experts to pro-
vide factfinders with sound and compre-
hensible information, such that the case
rooted in sounder science helps itself while
facilitating better decision-making.

There are ways to present unfamiliar or
complex information so that it can be better
understood and used in trial decisions. At-
torneys and their expert witnesses can and
should adopt these methods. Psychologist
Gerd Gigerenzer and colleagues, for exam-
ple, have put much energy into finding ways
to make statistical presentations more in-
tuitively understandable. Their suggestions
include: use numbers, not just words to de-
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scribe quantities and risks; present num-
bers in data tables; use natural frequencies
rather than conditional probabilities; use
frequencies rather than single-event proba-
bility statements; and report absolute risks,
not relative risks.3! Researchers have also
recommended communicating numerical
information using visual aids such as bar
graphs, pie charts, 2x2 tables, and Venn dia-
grams. Well-crafted visual displays can help
jurors understand probabilities and mag-
nitudes and can help them avoid framing
effects (a form of cognitive bias resulting
from how information or questions are pre-
sented).3?

Applying these and other educational ap-
proaches to the courtroom context has thus
far generated mixed results. In one study,
participants from a county jury pool had
great difficulty inferring causality from
the data in a 2x2 contingency table repre-
senting evidence in a toxic tort case (one in
which the claim is that exposure to a toxic
substance caused some person or persons
to suffer adverse health effects). None of
the various explications by an epidemiol-
ogist expert witness (how contingency ta-
bles work, how relative risk and odds ratios
are calculated, how to properly interpret
contingency table data) improved the par-
ticipants’ ability to reach correct inferences
about causation orits absence.33 More test-
ing of suggested techniques is needed in tri-
al settings, but we are optimistic that re-
search will find ways that enable attorneys
and their expert witnesses to make more
comprehensible the evidence they present
to juries. Courts might also consider shar-
ing experts’ reports with juries, whether or
not the parties request it.

In addition to clearer presentations, ex-
perts could help jurors by conveying more
about areas of consensus in their fields.
Some experts are criticized for advocating
idiosyncratic views at odds with the major-
ity view in their field, but judges and jurors
without specialist knowledge have little

ability to determine how common or in-
frequent the allegedly idiosyncratic views
are. Though being in the mainstream is no
guarantee of correctness, survey studies
of experts about where the consensus lies
regarding various phenomena could help
factfinders put a trial expert’s assertions
in context.34

]udges have more power to regulate trial
structure and proceedings than they typi-
cally exercise. Before a trial begins, courts
could work harder with the parties to help
them resolve disputes and stipulate to the
conclusions to some, if not all, of the highly
technical issues that might arise in a case,
thereby removing them from controversy
at trial (with jurors instructed on what the
agreed-upon conclusions were). “Hot-tub-
bing,” a procedure used in Australia and
Canada that begins with experts meeting
together without the parties or their law-
yers before the trial, could aid in identify-
ing areas of agreement and disagreement,
as Nancy Gertner and Joseph Sanders dis-
cuss in their contribution to this issue.3

At trial, judges might improve their own
as well as jurors’ comprehension by re-
quiring that opposing evidence on diffi-
cult scientific or technical issues be offered
back-to-back, juxtaposing expert witness-
es with competing views on the same top-
ic.36 Thus, instead of hearing from a plain-
tiff’s expert witness and not hearing from
the defense’s rebuttal expert until much lat-
er, a court could order that the direct and
cross-examination of the defense witness
occur immediately following the direct and
cross of the plaintiff’s expert. This proce-
dural reform, however, is not without its
challenges, as Gertner and Sanders discuss
in greater depth.

On the criminal side, resources are of-
ten so imbalanced that special funding or
other procedures are needed so that the de-
fenseisable to present expert evidence and
prevent gatekeeping judges and factfind-
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ers from reaching decisions based on in-
complete or distorted pictures of the state
of the science. Our discussion of forensic
sciences that lack scientific validity and the
large role that forensic science evidence
has played in producing wrongful convic-
tions provides more than enough caution-
ary tales to justify wariness about one-sid-
ed presentations by interested experts.3”

Optimally educating jurors will require
changes in the way courts do things. If tri-
als are to serve the parties and the larger
society, means must be found to overcome
inherent limitations that exist at the out-
set of the trial process. Traditional jury tri-
als operate with the assumption that jurors
are empty vessels who passively receive the
evidence presented by the parties, refrain
from forming even preliminary opinions,
and wait until the trial has concluded to de-
liberate and decide the case. In most court-
rooms, jurors are not allowed to ask ques-
tions of the witnesses or to talk with one
another until the end of the trial. In a tra-
ditionally conducted complex trial, juror
confusion and mistakes in interpreting sci-
entific testimony during the case presen-
tation can neither be detected nor correct-
ed as they occur.

The American Bar Association’s 2005 re-
port Principles for Juries and Jury Trials advo-
cates “activejury” trial practices to promote
juror understanding.3® Allowing jurors to
clarify evidence and issues by permitting
them, under caretully controlled condi-
tions, to submit questions for witnesses,
and allowing jurors to talk to one another
during the trial so they can discuss scientif-
ic evidence while it is fresh in their minds,
could promote better understanding and
use of scientific evidence.

There is now a modest body of research
on active jury reforms, including note-tak-
ing, question-asking, and juror discus-
sions. Jurors who serve in trials in which
they are able to ask questions and to talk

147 (4) Fall 2018

with other jurors during breaks have pro-
vided generally positive feedback about
these changes, and few if any negative ef-
fects have been detected.39 Jurors who have
the opportunity to take notes also typical-
ly perform better.4°® One experiment as-
sessing how well mock jurors understood
scientific evidence found that those using
checklists and jury notebooks performed
better than jurors not allowed to employ
these innovations.#!

Judges and lawyers often greet active
jury reforms with skepticism, but most
change their views after participatingin a
trial in which the reforms are employed.
The scientists and engineers surveyed by
Shari Diamond and Richard Lempert and
reported on in thisissue also appear to pre-
fer amore educational approach: 57.7 per-
cent said they would be more likely to par-
ticipate as expert witnesses if they could
answer jurors’ questions following their
testimony.4*

]udges have a variety of educational pro-
grams in law and science from which to
choose. These range from panels lasting
an hour or two in continuing judicial edu-
cation programs, to day-long focused ses-
sions, to four-to-six-week summer cours-
es at universities such as Duke and Vir-
ginia. The potentially most useful of these
efforts seek to teach judges how to be more
thoughtful, critical consumers of special-
ized knowledge. We are not, however,
aware of any systematic empirical attempts
to see whether these efforts have enabled
judges to better understand the science and
technology issues that arise when they pre-
side over trials.

Other programs focus on substantive
science. For example, the Federal Judicial
Center’s (FJC) Education Division collabo-
rates with universities to offer short cours-
es on such topics as neuroscience and law,
law and the biosciences, and the econom-
ics of antitrust law.43 Former Education Di-
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vision Director Bruce Clark told us that ju-
dicial education programs at the FJyC and
elsewhere are increasingly using more ac-
tive, engaged methods of teaching, which
seems promising.

The Reference Manual on Scientific Evidence,
now in its third edition, also attempts to ed-
ucate judges on science. It provides well-
informed guides to specific scientific fields,
written by experts in those fields.#4 The goal
is to aid judges in managing cases with sci-
entificand technical evidence. Chapters re-
view and explain the science that common-
ly arises in legal cases, including such mat-
ters as DNA analysis, engineering, mental
health evidence, survey methodology, ep-
idemiology, and statistics.

Researchers have also suggested tuto-
rials on technical and scientific topics for
judges. Litigators Jeffrey Snow and Andrea
Reed have outlined an approach to using
tutorials to educate judges in patent cases:
“The technical tutorial has few common
ground rules. In its most general form, the
technical tutorial is a non-evidentiary pre-
sentation for the educational benefit of the
district court judge.”4> They distinguish
between an adversarial approach to con-
struction of the tutorial, in which each par-
ty hasits own experts explain the underly-
ing science, and the possibility of having
both parties agree on a neutral court-ap-
pointed expert to provide technical back-
ground as a witness. Alternatively, the par-
ties might collaborate on a report or video
that the judge can review on his or her own.
Although tutorials seem useful and judges
request them, we know of no research on
the effectiveness of technical tutorials in
patent cases.

urors, too, might receive pretrial educa-
tion and training through tutorials tailored
to the science they are likely to encounter.
However, although the idea has been float-
ed and used on atleast a few occasions, we
know of no jurisdiction where it has been

implemented as a routine practice when
scientific evidence is involved.4%

Research suggests that brief yet effective
education in specific intellectual skills is
possible. Social psychologist Richard Nis-
bett and colleagues have developed and
tested a training intervention that attempts
to teach laypeople the statistical concept
of the “law of large numbers.” The inter-
vention consists of two parts: “rule train-
ing” involves reading a description of the
law of large numbers, and “example train-
ing” involves aworksheet containing three
sample problems that highlight the various
principles of the law of large numbers, fol-
lowed by a written explanation and analy-
sis of the problems. The greatest improve-
ment in statistical reasoning was achieved
by those participants who received both
rule- and example-based training.4”

Using the rule-plus-example approach,
Schweitzer and Saks tried to improve upon
past (unsuccessful) efforts to train jurors to
understand scientific causation.4® The brief,
non-case-specific intervention aimed to
teach jurors to understand and identify the
three requisites of causal inference : tempo-
ral precedence, covariation, and nonspuri-
ousness. Jurors’ grasp of the concepts was
tested by presenting a videotaped mock tox-
ictort trial. The critical evidence was a study,
presented by an expert witness, that tested
the causal relationship between the defen-
dant’s product and lung disease through
either a properly designed experiment or
one in which one or another of the key el-
ements of causal inference was absent. Un-
trained jurors were unable to distinguish the
well-designed experiment from any of the
defectively designed experiments. Trained
jurors were better able to assess the quality
of the research, and their verdicts reflected
their sounder understanding.

Jonathan Koehler would go further and
provide jurors with a “comprehensive pre-
trial training program” that would teach
logical inference, how to distinguish be-
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tween weak and strong evidence, how to
combine pieces of evidence, and how to
apply law to facts; test the jurors’ perfor-
mance; and exclude from service those
who are not up to par.4? Excluding jurors
on these grounds might well undermine
the jury’s ability to represent the commu-
nity, however.

Perhaps the most ambitious study to date
of jury tutorials is an Australian project that
gave only some mock jurors hearinga DNA
case a DNA tutorial as part of the expert evi-
denceinacase.>° The tutorial, developedin
consultation with scientific and forensic ex-
perts, devoted twelve minutes to the science
of DNA profiling and five minutes to un-
derstanding random match probabilities,
akey concept in assessing the meaning of a
DNA match. Some participants heard an ex-
pertorally deliver the tutorial, while others
heard an expert give the same talk accom-
panied by multimedia displays. Still others
served in a control condition, receiving no
expert evidence. Mock jurors then decided
a case in which the DNA evidence was cru-
cial. Most participants began knowing little
about DNA. Those who started knowing the
least about DNA knowledge tended to ex-
press undue belief in DNA evidence; those
knowing more about DNA were more skep-
tical at the start of the trial. The expert ev-
idence that included the DNA tutorial sig-
nificantly improved jurors’ understanding.
Compared with those in the control condi-
tion, who received no tutorial, those hear-
ing any version of the tutorial showed great-
er comprehension of DNA identification.

In this study, the multimedia presenta-
tion of evidence did not significantly im-
prove comprehension beyond the gains
produced by the oral presentation alone,
though it did more to close the gap between
less knowledgeable jurors and those with
greater knowledge. Whether the same
would be true of such dramatically new
media forms as virtual reality and aug-
mented reality cannot be known, but these
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applications might turn out to be unusual-
ly effective and efficient teaching tools.>!

The FJjC has developed tutorials for use
in patent jury trials.>* Roderick McKelvie,
then adistrict court judge in Delaware, en-
couraged the FJC to prepare a tutorial video
to educate juries in patent trials. He joined
a group of patent lawyers and judges who
contributed to the text for the video, which
was then reviewed by the FJC and other ex-
perts. The first video, seventeen minutes
long, was released in 2002 and updated in
2013. The videos did not seek to educate ju-
rors on the scientific matters at issue in a
case, but rather offered background infor-
mation about what a patent is, the place of
patents in society, and the work of the U.S.
Patent and Trademark Office (PTO). The
FJC aimed “to present a balanced view of
the patent process” but cautioned judges to
“review it carefully and consult with coun-
sel before deciding whether to use it in a
particular case.”3

Some patent lawyers criticized the 2002
video as unbalanced.>* The script did not
concern them, but the images did. The visu-
al portrayal of “conscientious, hard-work-
ing examiners” seemed to favor patentees,
although other images of the “piles” of pat-
entapplications and “endless rows” of files
seemed to suggest overworked and over-
whelmed patent examiners, favoring de-
fendants. One jury-consulting firm pre-
sented the 2002 video in mock jury exercis-
esinfive venues across the United States.>>
Mock jurors’ responses before and after
seeing the tutorial were compared, show-
ing dramatic improvements in report-
ed understanding of patents. For exam-
ple, before watching the video, a majority
(57 percent) said they did not understand
what a patent claim was, but that num-
ber dropped to 4 percent after the video.
Just 24 percent initially knew that a patent
granted by the PTO could be invalidated by
a judge or a jury; afterward, that number
jumped to 63 percent. The consultant con-
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cluded that the video was effective in edu-
cating juries about both pro-plaintiff and
pro-defense perspectives. A repeat of the
study using the 2013 FJC patent video pro-
duced similar results.5® Research that ex-
amines whether patent tutorials improve
juror understanding of expert evidence in
patent trials would be of substantial value.

The fact that juries engage in group deci-
sion-making allows juries to bring more in-
tellectual resources to their task than any
one person, including a judge, can deliver.
Indeed, juries have the potential, depend-
ing upon the methods used to recruit them,
to possess knowledge, experience, and an-
alytic capacity that exceeds that of most
judges. The sheer fact that juries are groups
provides advantages. Where all citizens are
required to serve, with very limited excus-
es granted, juries will be composed of peo-
ple from all kinds of educational and oc-
cupational backgrounds. This means they
will not infrequently include people with
scientific, technical, and quantitative ca-
pabilities that few judges possess.>”

The more jurors on the jury, the greater
the chances of having some who are able to
understand difficult subject matter. If the
trend toward smaller juries of six or eight
cannot be reversed entirely, complex cas-
es atleast ought to be tried to twelve jurors
because deliberations are likely to be rich-
er with greater educational potential. An
individual juror who has a better grasp of
the scientific evidence presented at a trial
can explain the meaning and significance
of the evidence to the other jurors, increas-
ing their ability to properly weigh the sci-
entific information.s8

In a mock jury experiment in which mi-
tochondrial DNA (mtDNA ) was the focus of
expert testimony, researchers examined the
impact of deliberation on jurors with low-
er and higher levels of comprehension.5?
Jurors’ prior knowledge, as evidenced by
science and mathematics courses they had

taken, increased their ability to benefit
from deliberation. However, mock jurors
with lower initial levels of comprehension
gained the most from deliberations.

]udges (or special masters appointed by
judges to initially hear cases and report
back on their findings) are sometimes
suggested as an alternative to the jury in
complex cases. Several decades ago, there
were cases in which lawyers asked courts to
recognize a “complexity exception” to the
right to a jury trial, arguing that where it
was thought that juries could not adequate-
ly understand the evidence, the case must
be tried to a judge. Appellate courts divid-
ed on whether such an exception should ex-
ist.°© Regardless of whether a party might
be denied a jury, it is worth noting that gen-
eralist judges may be no more able to mas-
ter the intricacies of complex, expert scien-
tific testimony than a representative jury.
Reviewing a set of complex cases, Lempert
concluded that when judges were compe-
tent and well organized, the juries they su-
pervised were effective as well.®! If judg-
es are to be used as an alternative to juries,
they might do better if drawn from panels
specially chosen for having relevant knowl-
edge or if they sat as three-judge courts.
Complex cases might also be tried by
special juries, drawn from pools of people
with more formal education or particular-
ly relevant experience or training. Special
or “blue ribbon” juries have along history
in England and the United States. The ear-
liest documented special jury convened in
England in 1351: a jury of cooks and fish-
mongers for adefendant charged with sell-
ing bad food.%? Other special juries in early
England included juries of matrons tasked
with determining whether a woman defen-
dant was with child, and a jury of business-
people in a business contract case. In the
United States, there was a time when al-
most half the states had special jury stat-
utes for use in cases of high importance
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or great difficulty, although that number
has dwindled. Special juries in the United
States are rare today, owing partly to stat-
utory requirements of cross-sectional rep-
resentation on jury panels, but also to in-
creased appreciation of the fact-finding
benefits and symbolic significance of rep-
resentative juries.%3 Even without using a
special jury, judges and lawyers could em-
ploy voir dire questions to explore scientific
competence in an effort to increase the pro-
portion of highly numerate or better-edu-
cated jurors.

Numerous studies have found that people
with higher educational attainment gen-
erally and greater familiarity with math-
ematics and science in particular are bet-
ter able to understand scientific and oth-
er technical information and to apply that
understanding to solving problems.% Peo-
ple high in numeracy have been found bet-
ter able than their low-numeracy peers to
comprehend and apply numerical princi-
ples, and they are somewhat less suscep-
tible to being influenced by framing and
other irrelevant factors.%s Research on the
dynamics of juries with one or a few such
members is limited. But, clearly, the juries
they are on have the potential to benefit
from their more knowledgeable members.
Some studies have found that jurors with
relevant knowledge are recognized by their
peers and placed in leadership positions.5
To what extent their oversized influence is
beneficial or not remains to be discovered.

We raise three caveats about these spe-
cial juries. First, it is clear that numera-
cy and advanced education are not pan-
aceas.®’ Judges and highly numerate indi-
viduals make processing mistakes and are
influenced by common heuristics and bias-
es.98 Second, recent research finds that in
controversial areas of science, people with
substantial backgrounds and advanced ed-
ucation in a field may be more biased in
their evaluations than those who are less

knowledgeable.®9 Relatedly, these highly
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knowledgeable jurors tend to be dispro-
portionately influential in the jury delib-
eration, as others defer to their superior
knowledge. Third, selecting jurors using
one attractive characteristic may have un-
expected negative consequences, since in-
dividual characteristics do not exist in iso-
lation. More men than women major in
science, for example. Educational attain-
ment is linked to race, income, and polit-
ical affiliation. Blue ribbon juries are like-
ly to fail to adequately reflect the attitudes
and experiences of the community, partic-
ularly in deciding on matters like damag-
es. Moreover, scientific matters may not
be the only matters in dispute; correctly
resolving a purely scientific question may
be only one part of the decision. As we dis-
cussed above, diverse juries composed of
people from different parts of the commu-
nity have their own fact-finding advantag-
es, which could be lost if we selected jurors
mainly for their educational attainment.

Generalist judges and lay juries face con-
siderable challenges in trials with scien-
tific evidence. Yet the adversary trial pro-
vides us with opportunities to modify pro-
cedures or educate or select factfinders to
maximize the ability of judges and juries
to understand expert scientific evidence
and to use it effectively to resolve a case.
We have suggested a number of reforms,
but more study of possible changes is need-
ed. We must collect data and run experi-
ments; that is, we should take a scientific
approach to deciding on those reforms that
will best enable judges and juries to cope
with modern scientific evidence.
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Bridging the Science-Law Divide

David Baltimore, David S. Tatel & Anne-Marie Mazza

Abstract : Formal opportunities for members of the scientific and legal communities to engage in ongoing
collegial consideration of issues at the interface of science and law are limited. In the late 1990s, the Na-
tional Academies of Sciences, Engineering, and Medicine established the Committee on Science, Technol-
ogy, and Law (CSTL) — composed of equal numbers of members from science, engineering, and law —
to provide an ongoing forum that would build permanent links between these communities. The range of
issues investigated by the CSTL and the influence of these explorations are discussed in this essay.
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S cientists and lawyers often appear to be speaking
different languages. Each profession has its own cul-
ture and conventions, as well as its own jargon, and
each employs distinctive means of resolving con-
flicts." Often, when scientists and lawyers attempt
to communicate, these differences can result in mis-
understandings and confusion.* Moreover, when the
institutions that represent these two professions at-
tempt to collaborate, the likelihood of such difficul-
ties can increase.

For almost two decades, the National Academies
of Sciences, Engineering, and Medicine’s Commit-
tee on Science, Technology, and Law (CSTL) has at-
tempted to bridge the divide between the legal and
scientific communities by developing projects and
reports that encourage insightful consideration of
scientific findings by legal institutions and appropri-
ate oversight of the conduct of scientific, engineer-
ing, and biomedical research.3 This essay discusses
the origin of the CSTL and highlights some of the
work the committee has undertaken to strengthen
the bonds between science and law.4

The creation of a standing committee within the
National Academies devoted toissues at the interface
of science and law was not an easy decision. Many
scientists within the National Academies viewed
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the sometimes brutal adversarial nature
of the exchanges among legal profession-
als as unsuitable for an institution devoted
to the scholarly search for scientific truth.
The National Academies’ mission of offer-
ing high-quality objective expert advice on
some of the most pressing challenges facing
the nation and the world seemed to some
to be incompatible with the advocacy mis-
sion that animates much of legal discourse.
When a need arose to address an issue per-
tinent to the legal profession, various com-
mittees of the National Academies would
step up to offer advice on the particular sit-
uation, and then return to other issues fo-
cused more on scientific research than law.?

This ad hoc system of responding to is-
sues involving questions of both science
and law began to change in the 1990s. The
science establishment could not help but
recognize that science and law were be-
coming increasingly entangled in both the
conduct of science and the development of
public policy. Increasing regulation of sci-
entificand academic research placed con-
straints on the conduct of scientificinquiry.
Litigation was becoming more complex
and often required testimony from sci-
entific experts. Attorneys specializing in
certain areas of litigation like toxic torts
sometimes interpreted data, like clusters
of adverse outcomes, in ways that were at
odds with the consensus of the scientific
community.

Thelegal system acknowledged the need
for judges and attorneys to develop a more
sophisticated understanding of science
when, in the 1990s, the U.S. Supreme Court
issued several decisions instructing judges
to play a more active role in deciding what
expert testimony a jury could hear. In the
1993 case Daubertv. Merrell Dow Pharmaceu-
ticals, Inc., the Supreme Court stated that,
in order to be admissible as evidence, sci-
entific testimony must be based upon cred-
ible scientific methodology.® Judges were
charged with conducting a rigorous assess-

ment of the validity of scientific testimony
before they decided to allow it. In establish-
ing this standard, the Supreme Court quot-
ed a brief submitted by the National Acad-
emy of Sciences and the American Associ-
ation for the Advancement of Science as
amici curige: “Science is not an encyclope-
dic 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.”” The brief stated:

The scientific community’s well established
criteria and institutional mechanisms for
evaluating the validity of scientific assertions
provide courts with clear and understandable
guidance on how they can rationally and con-
sistently evaluate scientific evidence. Courts
should admit scientific evidence only if it con-
forms to scientific standards and is derived
from methods that are generally accepted
by the scientific community as valid and re-
liable. Such a test promotes sound judicial de-
cision-making by providing workable means
for screening and assessing the quality of sci-
entific expert testimony in advance of trial.®

Several years laterin 1999, in Kumho Tire
Co. v. Carmichael, the Supreme Court con-
sidered whether “technical or other spe-
cialized knowledge,” including testimony
from the field of engineering, should also
be evaluated for relevance and reliability
in amanner consistent with the criteria of-
fered in the Daubert decision. In that case,
the National Academy of Engineering sub-
mitted an amicus curiae brief stating:

Engineering, although differing in many re-
spects from science, is founded on scientif-
icunderstanding. In particular, the develop-
ment of detailed understanding of the caus-
es of the failure of an engineered device is a
central feature of engineering: this effort in-
volves a scientific-style investigation to un-
derstand the mechanism of failure at a fun-
damental, quantitative level.
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In Kumho, the Supreme Court ruled that
a trial court’s gatekeeping role extends to
all expert testimony.

In light of their important role in these
Supreme Court decisions establishing the
standards of admissibility for scientific ev-
idence, the National Academies became
more receptive to the establishment of
an independent committee that could ad-
dress topics that required an understand-
ing of both science and law. The Academies’
leadership came to agree with many lead-
ers in the legal community (including U.S.
Supreme Court Associate Justice Stephen
Breyerand U.S. Federal District Court Judge
Jack Weinstein ) that there would be an ever-
growing need for the legal and scientific
communities to work with each other on
issues of importance to the nation. The
need for a prominent forum for represen-
tatives of these communities to get to know
each other, understand their cultures, and
exchange ideas was becoming more and
more evident.

In March 2000, Donald Kennedy and
Richard Merrill convened the Committee
on Science, Technology, and Law, a new
standing committee under the auspices of
the National Academies of Sciences, Engi-
neering, and Medicine.? Kennedy and Mer-
rill sought to bring together distinguished
members of the science and law communi-
ties to stimulate discussions that would lead
to a better understanding of the role of sci-
encein legal decisions and government pol-
iciesand to abetter understanding of thele-
gal and regulatory frameworks that govern
the conduct of science. At biannual meet-
ings, scientists and members of the legal
community, including members of the le-
gal academy and judiciary, were encouraged
to bring to the committee topics of nation-
alimportance that would be best addressed
from the perspective of both communities.
Sessions at each meeting were built around
controversial or emerging issues and often
led to the development of project ideas for
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consensus studies and convening activities.
Atthe time it was established, Kennedy and
Merrill noted, the CSTL could “not hope to
canvass the entire terrain. Instead, we hope
tobecome one of several contributors to the
growing dialogue between science, engi-
neering, and law; a supporter of initiatives
by other organizations; and a catalyst for
promoting productive collaboration among
participants from all affected disciplines.”°
Eighteen yearslater, it’s probably fair to say
that Kennedy and Merrill could never have
envisaged either the wide range of topics
the CSTL would explore or the impact of
these explorations.

In 2009, Kennedy and Merrill passed
leadership of the CSTL to Richard Meserve
and David Korn, and in 2015, Meserve and
Korn passed leadership of the committee to
David Baltimore and David S. Tatel (coau-
thors of this essay)." It is clear that the Na-
tional Academies’ and Kennedy and Mer-
rill’'s decision to establish the CSTL was pre-
scient. Many issues we face today, and will
facein the future, require and benefit from
the active engagement of both the legal and
scientific communities.

The pursuit of truth isa goal of both science
and law. Science is almost always open-end-
ed: it is a process for investigating nature
thatreaches tentative interpretations based
on the data at hand and subject to reinter-
pretation as continuing investigations gen-
erate ever more data that modify prior un-
derstandings or provide new insight. The
law, too, requires constant refinement and
reinterpretation. From both professions,
society often demands that practical deci-
sions be made on the basis of incomplete in-
formation. Both scientists and judges seek
explanations for phenomena to gain a bet-
ter understanding of a particular situation.
The scientist seeks truth through an itera-
tive process wherein a hypothesis is posed,
data are collected and analyzed, and new
understanding is gained that then gener-
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ates new lines of inquiry. While this may
appear to be a straightforward linear pro-
cess, in practice, science is often surpris-
ingly messy. Concurrent parallel lines of
inquiry, collaborative exchange, and on-
going efforts to build a consensus through
review and commentary on emerging re-
search are the norm. The result in the best-
case scenario is a transparent process that
provides an opportunity for correction and
refinement through peer review and further
study. In science, evidence is continuously
gathered, challenged, and refined until con-
sensus develops, though a degree of uncer-
tainty is associated with most scientific con-
clusions. The scientific community read-
ily accepts that today’s knowledge could
be (and should be) revised if new data and
findings lead to new conclusions. By con-
tinuing to collect evidence and test the lim-
its of theories, the scientific enterprise, by
its very nature, is self-correcting.

Law also builds on the past, though
change proceeds at a more deliberate pace.
In interpreting the law and in some admis-
sibility decisions, precedent is given great
weight, and judges typically do not have the
option of postponing judgment until addi-
tional information emerges. In areas rang-
ing from climate and the environment to
medical practice and pharmacology, regula-
tions and laws are written even though sci-
entific understanding may be incomplete
and uncertain. Legal disputes must be re-
solved without delay based upon the data
athand, and the legal community must re-
spect legal conventions that may constrain
the search for truth. Asnoted in Ethyl Corpo-
ration v. Environmental Protection Agency,

We must look at the decision not as the
chemist, biologist or statistician that we are
qualified neither by training nor experience
tobe, but as areviewing court exercising our
narrowly defined duty of holding agencies
to certain minimal standards of rationality.
Although (our) inquiry into the facts is to
be searching and careful, the ultimate stan-

dard of review is a narrow one. We must af-
firm unless the agency decision is arbitrary
or capricious.”

While relying on legal precedent estab-
lished by previous rulings may provide con-
tinuity, such precedent may impede consid-
eration of advances in science and technol-
ogy as they emerge outside the courtroom.

The difficulty in reforming common legal
practice became apparent when, in 2006,
under the CSTL’s auspices, acommittee was
appointed to undertake a congressionally
mandated study of the forensic sciences in
the United States. The committee — which
was cochaired by Judge Harry Edwards,
U.S. Court of Appeals for the District of
Columbia Circuit, and Constantine Gat-
sonis, professor and director of the Center
for Statistical Sciences at Brown University
—issued a landmark study in 2009 that
found the forensic sciences to be systemi-
cally flawed. In reviewing the scientific un-
derpinnings of many forensic disciplines,
the committee found a lack of rigorous
scientific research and noted that “[w]ith
the exception of nuclear DNA analysis . ..
no forensic method has been rigorously
shown to have the capacity to consistently,
and with a high degree of certainty, demon-
strate a connection between evidence and a
specific individual or source.”* This find-
ing undercuts decades of testimony by fo-
rensic experts who asserted that evidence
associated with a crime scene could have
originated with only one individual or ob-
ject, to the exclusion of all other persons or
objects in the world.'4

For example, one of the forensic tech-
niques that the committee reviewed in de-
tail was forensic odontology, or “bite mark”
analysis. Like many of the forensic scienc-
es, the criteria for evaluating bite mark evi-
dence were developed in the context of law
enforcement investigations and not in sci-
entific laboratories. In 1974, three dentists
testified that they could match bite impres-
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sions found on the body of an exhumed vic-
tim to a suspect, Walter Edgar Marx. Marx
was convicted, and the decision was up-
held by a California appeals court in 1975.
Despite the unprecedented nature of the
claims, the California appeals court de-
clined to require a Frye hearing, since the
techniques used by the dentists (for in-
stance, X-rays, models, microscopy, and
photography) were well established.'s Since
there was no scientific methodology or test-
ing of bite marks, nor any science connect-
ing an individual to bite marks, the court
concluded there was therefore no need for
such a hearing. Instead, the appeals court
deferred to the trial judge who believed that
bite mark evidence was sound. The Marx
decision laid the foundation for the admis-
sion of bite marks into evidence and set a
precedent that has influenced many courts,
despite the fact that bite mark evidence has
now largely been discredited.

In conducting its review, the committee
found that

Although the majority of forensic odontolo-
gists are satisfied that bite marks can demon-
strate sufficient detail for positive identifica-
tion, no scientific studies support this assess-
ment, and no large population studies have
been conducted. In numerous instances, ex-
perts diverge widely in their evaluations of
the same bite mark evidence, which has led
to questioning the value and scientific ob-
jectivity of such evidence.

Further, the committee noted that it “re-
ceived no evidence of an existing scientif-
ic basis for identifying an individual to the
exclusion of all others.” Following such an
assessment, one might expect that judges
would nolonger allow testimony that links
abite mark to a specific individual. Yet, to-
day, bite mark evidence remains admissi-
ble in some courts,'¢ although not in oth-
ers.” The scientific community finds the
resistance to change by the legal commu-
nity difficult to understand. Scientists are
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mystified when the courts resist embrac-
ing new knowledge that represents a scien-
tific consensus. It appears that the law has
few systems designed to take advantage of
the evolving nature of scientific knowledge.
Judges seem to feel free to ignore scientif-
ic advances, especially in cases involving
forensic sciences.'® Procedures to aid sci-
entific understanding in civil trials, such
as Daubert hearings, appear to be far rar-
er in criminal trials, although the Court in
Daubert was interpreting a federal rule of ev-
idence that is in theory equally applicable
in civil and criminal litigation. Research is
needed to understand the extent to which
Daubert hearings are held in civil and crim-
inal cases. If there is a wide variation, it
would be important to understand wheth-
er this is a failure of judicial education, or a
reflection of a more systemic issue.'?
Cases involving complex scientific evi-
dence can place great demands on judges.
Most judges do not come to the bench with
astrong background in science or technol-
ogy. Following the Daubert decision, judg-
es needed more information on how sci-
entists determine the validity of scientific
assertions. In an effort to provide such as-
sistance, the Federal Judicial Center (FJC),
the research and education agency of the
federal judiciary, developed a series of ed-
ucational programs that allowed judges
to interact with scientists to better under-
stand the culture, process, and methods of
science. In 1995, the FJC developed the first
edition of the Reference Manual on Scientific
Evidence, in partin response to the Supreme
Court’s Daubert decision. In order to satisfy
Daubert’s reliability standards, the Supreme
Courtinstructed judges to consider wheth-
er a proffered expert opinion was the prod-
uct of scientific reasoning and scientifically
sound methodology. The chapters in the
Reference Manual describe basic principles of
major scientific fields from which legal ev-
idence is typically derived and provide ex-
amples of cases where such evidence was
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particular areas of scientific inquiry.

The purpose of the Reference Manual is to
provide judges with sufficient understand-
ing to hold an informed conversation with
expert witnesses and attorneys while con-
sidering challenges to the admissibility of
the scientific evidence. As noted in Lead In-
dustries Association, Inc. v. Environmental Pro-
tection Agency:

[T]he court “must understand enough about
the problem confronting the agency to com-
prehend the meaning of the evidence relied
upon and the evidence discarded; the ques-
tions addressed by the agency and those by-
passed; the choices open to the agency and
thosemade.” ... However, it is appropriate to
sound some notes of caution about the limits
of this exercise. First, we would be less than
candid if we failed to acknowledge that we
approach the task of examining some of the
complex scientificissues presented in cases of
this sort with some diffidence. More impor-
tant, we stress that our review of the evidence
is not designed to enable us to second-guess
the Agency’s expert decisionmaker. ... Con-
gress has entrusted the Agency with the re-
sponsibility for making these scientific and
other judgments, and we must respect both
Congress’ decision and the Agency’s ability to
rely on the expertise that it develops.?®

Soon after the establishment of the CSTL,
the National Academies and the FJC rec-
ognized a unique opportunity to establish
stronger ties between the scientific commu-
nity and the federal judiciary. The director
of the FyC and the program officer oversee-
ing the Center’s studies on scientific evi-
dence were given permanent memberships
on the committee. The FJC subsequently
asked the CSTLto collaborate on the devel-
opment of an expanded third edition of the
Reference Manual on Scientific Evidence.

An advisory committee — cochaired by
Judge Gladys Kessler, U.S. District Court

for the District of Columbia, and Jerome
Kassirer, professor of medicine at Tufts
University, and including judges, scien-
tists, engineers, and medical professionals
—was charged with overseeing the develop-
ment of reference guides on thirteen scien-
tific, engineering, and medical topics. Asin
the previous editions, the guides were de-
signed to assist judges as they attempted to
assess the scientific foundation of scientif-
ic testimony and, in the absence of a jury,
to adjudicate on differing interpretations
of scientific evidence. In addition to up-
dating previous guides, the expanded ver-
sion included new chapters on topics such
as neuroscience, forensics identification,
exposure science, and mental health. The
Reference Manual is provided to more than
three thousand federal judges and is also
widely used by state judges, attorneys, and
law professors. The National Academies
makes the Reference Manual available for
free to the public, and it has become one of
the forty most-downloaded reports of the
over 9,900 reports issued by the National
Academies, with 30 percent of the down-
loads coming from nations other than the
United States. As Justice Breyer noted in the
introduction to the volume, “This manual
seeks to open legal institutional channels
through which science - itslearning, tools,
and principles — may flow more easily and
thereby better inform the law. The manu-
al represents one part of a joint scientific-
legal effort that will further the interests of
truth and justice alike.”*!

Academic research in the United States
is governed by a host of laws, regulations,
and policies that provide oversight of scien-
tists and engineers who conduct research
using taxpayer dollars. The CSTL has eval-
uated numerous regulations and policies af-
fecting scientific research and research in-
stitutions. In its early years, the CSTL be-
came interested in government policies
affecting access to, and the use and evalua-
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tion of, research findings or scientific find-
ings relied upon by government agencies.
Questions arose as to the applicability of
Daubert to administrative agencies.>* This
interest was stimulated by the Data Quality
Act, which directed the White House Office
of Management and Budget (OMB) to de-
velop government-wide guidelines to “pro-
vide policy and procedural guidance to fed-
eral agencies for ensuring and maximizing
the quality, objectivity, utility, and integri-
ty of information ... disseminated by Fed-
eral agencies.””3 Companion guidelines in-
cluded in the OMB Information Quality Bul-
letin for Peer Review provided guidance to
agencies regarding how to conduct peer re-
view of the “most important science dis-
seminated by the Federal Government. >4
Both the research community and feder-
al agencies expressed concerns, however,
that the proposed OMB guidelines would,
in the name of quality and transparency, dis-
rupt scientific practice and would be used
by special interest groups to contest the sci-
entific premises of government rules and
regulations. To some, the Data Quality Act
appeared to be a Daubert-like screening of
scientific information and agency process-
es relied upon by federal regulatory agen-
cies.>> At the request of the OMB, in 2002
and 2003, the CSTL convened a series of
workshops where the affected communi-
ties (federal agencies, researchers, publicin-
terest groups, and industry) could express
their concerns to the OMB. John Graham,
the administrator of the oMB’s Office of In-
formation and Regulatory Affairs (OIRA),
and several other OMB senior staff attended
these workshops. The exchange of informa-
tion during these discussions led to substan-
tive revisions to both sets of OMB guidelines
and an apparently greater understanding of
the scientific process by the OIRA.

Most recently, in 2016, the CSTLissued a
report entitled Optimizing the Nation’s Invest-
ment in Academic Research : A New Regulatory
Framework for the 21st Century. The report was
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commissioned by Congress and authored
by a CSTL study committee chaired by Larry
Faulkner, president emeritus of the Univer-
sity of Texas at Austin; Harriet Rabb, gen-
eral counsel of The Rockefeller University,
served as vice chair. The report considers
abroad range of regulations governing ac-
ademic research, from proposal develop-
ment to the acceptance of an award, to the
conduct of research, to the final closeout
of a contract or grant. The study recogniz-
es the importance of regulation in protect-
ing the government, research institutions,
investigators, and the public from fraud,
waste, and abuse, while providing an or-
ganizing framework for the conduct of re-
search. Thereport found that the increasing
number of laws, regulations, and policies
emerging over past decades have had the
unintended negative effect of diverting sig-
nificant researcher time from research. In
essence, the country is not reaping the full
benefits from all the research it is funding:

The continuing expansion of federal regula-
tions and requirements is diminishing the ef-
fectiveness of the U.S. research enterprise and
lowering the return on the federal investment
inbasic and applied research by diverting in-
vestigators’ time and institutional resources
away from research and toward administra-
tive and compliance matters. A new frame-
work...isneeded to ensure that regulatory re-
quirements are justified, proportional to the
problems being addressed, and harmonized
across funding agencies so as to create amore
effective and efficient partnership between
funding agencies and research institutions.¢

Among its many recommendations, the
report called for the establishment of a Re-
search Policy Board as an “analytical, an-
ticipatory, and coordinating forum on re-
search regulatory policy.” This recommen-
dation, along with many of the committee’s
other recommendations, was enacted with
the passage of several laws, including the
21st Century Cures Act (2016).%7
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The committee also called upon Con-
gress to appoint a national commission on
human research subjects and recommend-
ed that the Department of Health and Hu-
man Services withdraw its Notice of Pro-
posed Rulemaking on the Federal Policy
for the Protection of Human Subjects. The
committee argued that since the 1978 issu-
ance of the Belmont Report, which articu-
lated three principles key to the protection
of human beings used in research studies,

thebiomedical and sociobehavioral research
enterprises have grown enormously. This
growth, accompanied by the development
of a remarkable number of new research ca-
pabilities and contexts, raises questions as to
the optimum application and balancing of the
Belmont principles, as well as whether these
principles are, in and of themselves, still suf-
ficient pillars upon which to build human re-
search protection programs and regulations.
In addition, the overarching legal and regu-
latory frameworks and institutional arrange-
ments governing human research subjects re-
quire reconsideration and clarification.28

While a commission has not been ap-
pointed and the final rule was issued in
January 2017, it is important to note that
newly issued federal policy reflects many
of the committee’s concerns.?® Most no-
tably, it did not adopt a controversial pro-
posal to require researchers to obtain in-
formed consent to use unidentified bio-
specimens in research.

CSTL activities demonstrate the impor-
tance and value of having the legal and
scientific communities involved in the
development of the legal and regulatory
apparatuses that govern research and in
discussions about how scientific research
is conducted. A better understanding of
both cultures affords the nation an oppor-
tunity to maximize the value of its con-
siderable investment in research for the
benefit of the American economy and the
health and social well-being of its citizens.

Regulation of emerging technologies has
been of particular interest to CSTL mem-
bers. The committee has convened meet-
ings on synthetic biology, gain of function
research, neuroscience, and human ge-
nome editing, to name just a few topics. In
the course of these explorations, it has be-
come increasingly clear that law and science
speak only to some of the issues that arise,
and that it is imperative to consider ethi-
cal frameworks as well. As emerging tech-
nologies become a more prominent part of
public discussions, ethical, moral, and so-
cietal issues must be part of future public
dialogues.

We have also learned that it is necessary
to expand our discussions beyond just the
United States to include colleagues from
around the world. At the behest of the Na-
tional Academy of Sciences (NAS) and Na-
tional Academy of Medicine (NAM), the
CSTL led the Academies’ collaboration
with the Royal Society and Chinese Acade-
my of Sciences to organize an internation-
al summit on human genome editing.3° A
new gene editing tool, CRISPR-Cas9, cap-
tured the public’s attention in 2015 when
it became known that this tool could be
used to alter the human germline. The use
of CRISPR-Casg to edit human genes raises
profound questions about the manner in
which the DNA of living beings may be al-
tered, as well as the genomes of future off-
spring. The two-and-a-half day summit,
held in December 2015, received world-
wide attention, with representatives from
more than twenty countries in attendance.
Thelive webcast attracted more than three
thousand viewers from seventy-one na-
tions. At the conclusion of the summit,
the summit planning committee released
astatement, “On Human Gene Editing”:

It would be irresponsible to proceed with any
clinical use of germline editing unless and un-
til (i) the relevant safety and efficacy issues
have been resolved, based on appropriate un-
derstanding and balancing of risks, poten-
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tial benefits, and alternatives, and (ii) there
is broad societal consensus about the appro-
priateness of the proposed application. More-
over, any clinical use should proceed only un-
der appropriate regulatory oversight.3'

Recognizing that the human genome is
“shared among all nations,” the statement
called for “an ongoing international forum
to discuss potential clinical uses of gene ed-
iting; help inform decisions by national pol-
icymakers and others; formulate recom-
mendations and guidelines; and promote
coordination among nations.”3* Since the
2015 summit, the NAS and NAM issued a
consensus report, Human Genome Editing,
thatindicated that, in the future, clinical tri-
als for genome editing of the human germ-
line could be permitted, but only for serious
conditions under stringent oversight. The
report outlines several criteria that should
be met before allowing such trials to go for-
ward.33 Other organizations have issued
guidance as well.34 A second internation-
al summit co-organized by the NAS, NAM,
the Royal Society, and the Academy of Sci-
ences of Hong Kong will be held in Hong
Kong in November 2018.35

As the CSTL continues to chart its course,
it has identified several important topics
where science, law, ethics, and interna-
tional engagement will play a critical role.

Inrecent decades, major advances in neu-
roscience, psychology, behavioral econom-
ics, and related fields have expanded our un-
derstanding of human cognition and mental
processes. This work has had wide-ranging
significance in illuminating phenomena
such as visual perception, memory, ratio-
nal choice, and decision-making. A 2014
CSTLreport, Identifying the Culprit : Assessing
Eyewitness Identification, chaired by Thomas
D. Albright, director of the Vision Center
and Laboratory at the Salk Institute for Bi-
ological Studies, and Judge Jed Rakoff, U.S.
District Court for the Southern District of
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New York, synthesized and applied insights
from this body of research to the topic of
eyewitness identifications. The report dis-
cussed the scientific foundations of visual
perceptual experience and memory, iden-
tified key factors that can lead to error, and
offered recommendations for best practic-
es to improve the accuracy of eyewitness
identification in criminal investigations. In
2017, the U.S. Department of Justice issued
new procedures for how the FBI and other
law enforcement agencies should ask eye-
witnesses to identify suspects using photo
lineups.3%

The related topic of unconscious bias
has garnered much attention in light of
well-publicized incidents of police use of
force against minority citizens. While this
is hardly the first time the issue has been
at the forefront of national conversation,
today we can engage in this conversation
against a backdrop of over two decades of
scientific research on the cognitive mecha-
nisms that underlie unconscious bias. The
CSTL envisions a study that recognizes the
pervasiveness of unconscious bias asacom-
mon aspect of mental processing in a wide
variety of contexts affecting a wide variety
of groups. For example, recent studies by
social psychologist Kelly M. Hoffman and
colleagues have demonstrated that medi-
cal students and residents who held false
beliefs regarding biological differences
between blacks and whites (for example,
that black people’s skin is thicker than
white people’s skin) showed racial bias in
the accuracy of not only their pain assess-
ments, but also their treatment recommen-
dations.3” In a separate context, then—act-
ing director of the U.S. Office of Personnel
Management, in congressional testimony
offered in 2016, described gender bias in
federal hiring practices and identified un-
conscious bias as the most challenging bar-
rier to diversity and inclusion.3®

At a recent speech to incoming students
at Georgetown Law, Associate Supreme
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Court Justice Ruth Bader Ginsberg ob-
served that, while many overt barriers to
employment discrimination are gone, what
remains is unconscious bias, which is hard-
er toaddress. Unconscious biases have pro-
found implications for efforts to increase
diversity in hiring and promotion prac-
tices across all sectors of the economy, for
criminal justice, and for decisions regard-
ing housing and finance.

Scientific understanding of unconscious
bias has advanced considerably in recent
decades, but this body of research has had
minimal impact on law and policy.3° Some
courts and judges have occasionally recog-
nized the reality of unconscious bias. As
Justice Kennedy noted: “Recognition of
disparate-impact liability under the [Fair
Housing Act] also plays a role in uncover-
ing discriminatory intent: It permits plain-
tiffs to counteract unconscious prejudices
and disguised animus that escape easy clas-
sification as disparate treatment.”4° None-
theless, there is no systematic or well-devel-
oped approach to how such biases should
be taken into account under relevant legal
standards.

The emerging body of research on un-
conscious bias has the potential to inform
and motivate institutional reform in mul-
tiple environments. In police departments,
universities, industry, and other settings,
administrators are searching for ways to re-
duce unconscious bias not only tolessen le-
gal exposure, but also to achieve diversity-
related objectives and to improve organi-
zational performance and credibility. By
bringing the disciplined focus of science to
bear on this critical issue, the CSTL seeks
to stimulate new conversations about the
nature of discrimination and to identify
ways to counteract ingrained unconscious
modes of information processing.

To take another example, the exploration
of outer space has until recently been the
exclusive domain of a few prominent gov-
ernments. Today, however, we are witness-

ingincreasing interest in the exploration of
space by emerging nations and nongovern-
mental entities. Scientific and technologi-
cal advances — such as the development of
small satellites for research, communica-
tions, and remote sensing, and commer-
cial launch services — are rapidly changing
access to space and expanding the scope
of space activities. The diversification and
growth of new actors and activities in space
raise questions about the adequacy of ex-
isting laws, regulations, and policies. As re-
cently noted by Joan Johnson-Freese,

Fifty years on, the Outer Space Treaty and
its spin-offs are still appropriate. But inter-
pretations of its provisions are, more than
ever, being influenced by commercial inter-
ests and politics. Supplementary rules and
norms are needed. In an era in which inter-
national cooperation on treaties is tenuous,
informal agreements and resolutions must
guide space-faring actors, protect the envi-
ronment and prevent wars.*

The CSTL sees this new era of activity in
space as an appropriate time to explore and
evaluate the adequacy of the legal, policy,
and regulatory regimes governing the ex-
ploration and use of space.

In this essay, we have taken the opportu-
nity to describe the history of the CSTL,
to provide some examples of the work the
committee has done, and to identify areas
of concern that will be the topics of study
in the future. We have tried to illustrate
the richness that emerges from thinking
about the interface of science, technolo-
gy, and law. Interestingly, both science and
law have the same property of never be-
ing fixed and complete. It is our hope that
having members from the worlds of sci-
ence and law meet regularly provides a ven-
ue in which viewpoints are broadened on
a range of issues, thus furthering under-
standing in both communities that extends
beyond individual committee members.
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The CSTL s not the first attempt at building better understanding and communication between
these two communities. Indeed, Sheila Jasanoff was, and remains, a pioneer in this field,
providing foundational understanding of the interactions between law and science. Also, in
1974, the American Association for the Advancement of Science and American Bar Associa-
tion founded the National Conference of Lawyers and Scientists. See American Association
for the Advancement of Science, “National Conference of Lawyers and Scientists,” https://
www.aaas.org/page/national-conference-lawyers-and-scientists. And, in 1975, the National
Research Council established the Committee on Law and Justice “to improve governmental
decision making and public policy, and promote the understanding and dissemination of re-
search in matters involving law and justice.” See The National Academies of Science, Engi-
neering, and Medicine, http://sites.nationalacademies.org/DBASSE/CLAJ/DBASSE_073357.

4 Throughout this essay, when we refer to the scientific and legal communities, we mean to include
with the scientific community the engineering and medical communities, and when we refer
to the legal community, we are including the judiciary, legal academy, legal practitioners, and
policy-makers. (For a complete view of the CSTL’s work, see www.nationalacademies.org/stl.)
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