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Preface

Eyewitness identifications play an important role in the investigation
and prosecution of crimes, but they have also led to erroneous convictions.
In the fall of 2013, the Laura and John Arnold Foundation called upon
the National Academy of Sciences (NAS) to assess the state of research on
eyewitness identification and, when appropriate, make recommendations.
In response to this request, the NAS appointed an ad hoc study committee
that we have been privileged to co-chair.

The committee’s review analyzed relevant published and unpublished
research, external submissions, and presentations made by various experts
and interested parties. The research examined fell into two general cat-
egories: (1) basic research on vision and memory and (2) applied research
directed at the specific problem of eyewitness identification.

Basic research has progressed for many decades, is of high quality,
and is largely definitive. Research of this category identifies principled and
insurmountable limits of vision and memory that inevitably affect eyewit-
ness accounts, bear on conclusions regarding accuracy, and provide a broad
foundation for the committee’s recommendations.

Through its review, the committee came to recognize that applied
eyewitness identification research has identified key variables affecting the
accuracy of eyewitness identifications. This research has been instrumental
in informing law enforcement, the bar, and the judiciary of the frailties of
eyewitness identification testimony. Such past research has appropriately
identified the variables that may affect an individual’s ability to make an
accurate identification. However, given the complex nature of eyewitness
identification, the practical difficulties it poses for experimental research,

X111
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and the still ongoing evolution of statistical procedures in the field of
eyewitness identification research, there remains at the time of this review
substantial uncertainty about the effect and the interplay of these variables
on eyewitness identification. Nonetheless, a range of practices has been
validated by scientific methods and research and represents a starting place
for efforts to improve eyewitness identification procedures.

In this report, the committee offers recommendations on how law
enforcement and the courts may increase the accuracy and utility of eyewit-
ness identifications. In addition, the committee identifies areas for future
research and for collaboration between the scientific and law enforcement
communities.

We are indebted to those who addressed the committee and to those
who submitted materials to the committee, and we are particularly indebted
to the members of the committee. These individuals devoted untold hours
to the review of materials, meetings, conference calls, analyses, and report
writing. This report is very much the result of the enormous contributions
of an engaged community of scholars and practitioners who reached their
findings and recommendations after many vigorous and thoughtful discus-
sions. We also would like to thank the project staff, Karolina Konarzewska,
Steven Kendall, Arlene Lee, and Anne-Marie Mazza, and editor Susanna
Carey for their dedication to the project and to the work of the committee.

Thomas D. Albright and Jed S. Rakoff
Committee Co-chairs
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Summary

yewitnesses play an important role in criminal cases when they can

identify culprits.! Yet it is well known that eyewitnesses make mis-

takes and that their memories can be affected by various factors
including the very law enforcement procedures designed to test their memo-
ries. For several decades, scientists have conducted research on the factors
that affect the accuracy of eyewitness identification procedures. Basic re-
search on the processes that underlie human visual perception and memory
have given us an increasingly clear picture of how eyewitness identifications
are made and, more important, an improved understanding of the prin-
cipled limits on vision and memory that may lead to failures of identifica-
tion. Basic research has been complemented by a growing body of applied
research on eyewitness identification, which has examined those variables
that particularly affect eyewitnesses to crimes: system variables (conditions
such as the procedures followed to obtain identifications that can be con-
trolled by law enforcement) and estimator variables (conditions associated
with the actual crime, such as viewing conditions, or factors specific to the
eyewitness, such as the race of the victim relative to that of the perpetrator,
that cannot be controlled by law enforcement).

Through such scientific research, we have learned that many factors in-
fluence the visual perceptual experience: dim illumination and brief viewing
times, large viewing distances, duress, elevated emotions, and the presence
of a visually distracting element such as a gun or a knife. Gaps in sensory

I'Throughout this report, the term identification denotes person recognition. Eyewitness
identification refers to recognition by a witness to a crime of a culprit unknown to the witness.
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2 IDENTIFYING THE CULPRIT

input are filled by expectations that are based on prior experiences with the
world. Prior experiences are capable of biasing the visual perceptual experi-
ence and reinforcing an individual’s conception of what was seen. We also
have learned that these qualified perceptual experiences are stored by a sys-
tem of memory that is highly malleable and continuously evolving, neither
retaining nor divulging content in an informational vacuum. The fidelity of
our memories to actual events may be compromised by many factors at all
stages of processing, from encoding to storage to retrieval. Unknown to the
individual, memories are forgotten, reconstructed, updated, and distorted.
Therefore, caution must be exercised when utilizing eyewitness procedures
and when relying on eyewitness identifications in a judicial context.

In 2013, the Laura and John Arnold Foundation called on the National
Academy of Sciences (NAS) to appoint an ad hoc study committee to:

1. critically assess the existing body of scientific research as it relates
to eyewitness identification;

2. identify any gaps in the existing body of literature and suggest
appropriate research questions to pursue that will further our un-
derstanding of eyewitness identification and that might offer ad-
ditional insight into law enforcement and courtroom practice;

3. provide an assessment of what can be learned from research fields
outside of eyewitness identification;

4. offer recommendations for best practices in the handling of eyewit-
ness identifications by law enforcement;

5. offer recommendations for developing jury instructions;

6. offer advice regarding the scope of a Phase II consideration of neu-
roscience research as well as any other areas of research that might
have a bearing on eyewitness identification; and

7. write a consensus report with appropriate findings and
recommendations.

The committee heard from numerous experts, practitioners, and stake-
holders and reviewed relevant published and unpublished literature as well
as submissions provided to the committee. In this report, the committee
offers its findings and recommendations for:

e identifying and facilitating best practices in eyewitness procedures
for the law enforcement community;

e strengthening the value of eyewitness identification evidence in
court; and

e improving the scientific foundation underpinning eyewitness
identification.

Copyright National Academy of Sciences. All rights reserved.
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SUMMARY 3

OVERARCHING FINDINGS

The committee is confident that the law enforcement community, while
operating under considerable pressure and resource constraints, is working
to improve the accuracy of eyewitness identifications. These efforts, how-
ever, have not been uniform and often fall short as a result of insufficient
training, the absence of standard operating procedures, and the continuing
presence of actions and statements at the crime scene and elsewhere that
may intentionally or unintentionally influence eyewitness’ identifications.

Basic scientific research on human visual perception and memory has
provided an increasingly sophisticated understanding of how these systems
work and how they place principled limits on the accuracy of eyewitness
identification.? Basic research alone is insufficient for understanding condi-
tions in the field, and thus has been augmented by studies applied to the
specific practical problem of eyewitness identification. Applied research has
identified key variables that affect the accuracy and reliability of eyewitness
identifications and has been instrumental in informing law enforcement, the
bar, and the judiciary of the frailties of eyewitness identification testimony.

A range of best practices has been validated by scientific methods and
research and represents a starting place for efforts to improve eyewitness
identification procedures. A number of law enforcement agencies have, in
fact, adopted research-based best practices. This report makes actionable
recommendations on, for example, the importance of adopting “blinded”
eyewitness identification procedures. It further recommends that standard-
ized and easily understood instructions be provided to eyewitnesses and
calls for the careful documentation of eyewitness’ confidence statements.
Such improvements may be broadly implemented by law enforcement now.
It is important to recognize, however, that, in certain cases, the state of sci-
entific research on eyewitness identification is unsettled. For example, the
relative superiority of competing identification procedures (i.e., simultane-
ous versus sequential lineups) is unresolved.

The field would benefit from collaborative research among scientists
and law enforcement personnel in the identification and validation of new
best practices that can improve eyewitness identification procedures. Such
a foundation can be solidified through the use of more effective research
designs (e.g., those that consider more than one variable at a time, and in

2Basic research on vision and memory seeks a comprehensive understanding of how these
systems are organized and how they operate generally. The understanding derived from
basic research includes principles that enable one to predict how a system (such as vision or
memory) might behave under specific conditions (such as those associated with witnessing a
crime) and to identify the conditions under which it will operate most effectively and those
under which it will fail. Applied research, by contrast, empirically evaluates specific hypotheses
about how a system will behave under a particular set of real-world conditions.
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http://www.nap.edu/18891

Identifying the Culprit: Assessing Eyewitness Identification

4 IDENTIFYING THE CULPRIT

different study populations to ensure reproducibility and generalizability),
more informative statistical measures and analyses (i.e., methods from
statistical machine learning and signal detection theory to evaluate the per-
formance of binary classification tasks), more probing analyses of research
findings (such as analyses of consequences of data uncertainties), and more
sophisticated systematic reviews and meta-analyses (that take account of
current guidelines, including transparency and reproducibility of methods).

In view of the complexity of the effects of both system and estimator
variables and their interactions on eyewitness identification accuracy, bet-
ter experimental designs that incorporate selected combinations of these
variables (e.g., presence or absence of a weapon, lighting conditions, etc.)
will elucidate those variables with meaningful influence on eyewitness
performance, which can, in turn, inform law enforcement practice of eye-
witness identification procedures. To date, the eyewitness literature has
evaluated procedures mostly in terms of a single diagnosticity ratio or
an ROC (Receiver Operating Characteristic) curve; even if uncertainty is
incorporated into the analysis, many other powerful tools for evaluating
a “binary classifier” are available and worthy of consideration.? Finally,
syntheses of eyewitness research has been limited to meta-analyses that have
not been conducted in the context of systematic reviews. Systematic reviews
of stronger research studies need to conform to current standards and be
translated into terms that are useful for decision makers.

The committee here offers a summary of its key recommendations to
strengthen the effectiveness of policies and procedures used to obtain ac-
curate eyewitness identifications.

RECOMMENDATIONS TO ESTABLISH BEST PRACTICES
FOR THE LAW ENFORCEMENT COMMUNITY

The committee’s review of law enforcement practices and procedures,
coupled with its consideration of the scientific literature, has identified
a number of areas where eyewitness identification procedures could be
strengthened. The practices and procedures considered here involve acquisi-
tion of data that reflect a witness’ identification and the contextual factors
that bear on that identification. A recurrent theme underlying the commit-
tee’s recommendations is development of and adherence to guidelines that
are consistent with scientific standards for data collection and reporting.

3T. Hastie, R. Tibshirani, and J. H. Friedman, The Elements of Statistical Learning: Data
Mining, Inference, and Prediction (New York: Springer, 2009).
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Recommendation #1: Train All Law Enforcement Officers in Eyewitness
Identification

The committee recommends that all law enforcement agencies provide
their officers and agents with training on vision and memory and the vari-
ables that affect them, on practices for minimizing contamination, and on
effective eyewitness identification protocols.

Recommendation #2: Implement Double-Blind Lineup and Photo Array
Procedures

The committee recommends blind (double-blind or blinded) admin-
istration of both photo arrays and live lineups and the adoption of clear,
written policies and training on photo array and live lineup administration.

Recommendation #3: Develop and Use Standardized Witness
Instructions

The committee recommends the development of a standard set of easily
understood instructions to use when engaging a witness in an identification
procedure.

Recommendation #4: Document Witness Confidence Judgments

The committee recommends that law enforcement document the wit-
ness’ level of confidence verbatim at the time when she or he first identifies
a suspect.

Recommendation #5: Videotape the Witness Identification Process

The committee recommends that the video recording of eyewitness
identification procedures become standard practice.

RECOMMENDATIONS TO STRENGTHEN THE VALUE OF
EYEWITNESS IDENTIFICATION EVIDENCE IN COURT

The best guidance for legal regulation of eyewitness identification evi-
dence comes not from constitutional rulings, but from the careful use and
understanding of scientific evidence to guide fact-finders and decision-
makers. The Manson v. Brathwaite test under the Due Process Clause of the
U.S. Constitution for assessing eyewitness identification evidence was estab-
lished in 1977, before much applied research on eyewitness identification
had been conducted. This test evaluates the “reliability” of eyewitness iden-
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tifications using factors derived from prior rulings and not from empirically
validated sources. As critics have pointed out, the Manson v. Brathwaite
test includes factors that are not diagnostic of reliability. Moreover, the test
treats factors such as the confidence of a witness as independent markers
of reliability when, in fact, it is now well established that confidence judg-
ments may vary over time and can be powerfully swayed by many factors.
While some states have made minor changes to the due process framework,
wholesale reconsideration of this framework is only a recent development.

Recommendation #6: Conduct Pretrial Judicial Inquiry

The committee recommends that, as appropriate, a judge make basic
inquiries when eyewitness identification evidence is offered.

Recommendation #7: Make Juries Aware of Prior Identifications

The committee recommends that judges take all necessary steps to
make juries aware of prior identifications, the manner and time frame in
which they were conducted, and the confidence level expressed by the eye-
witness at the time.

Recommendation #8: Use Scientific Framework Expert Testimony

The committee recommends that judges have the discretion to al-
low expert testimony on relevant precepts of eyewitness memory and
identifications.

Recommendation #9: Use Jury Instructions as an Alternative Means to
Convey Information

The committee recommends the use of clear and concise jury instruc-
tions as an alternative means of conveying information regarding the fac-
tors that the jury should consider.

RECOMMENDATIONS TO IMPROVE THE
SCIENTIFIC FOUNDATION UNDERPINNING
EYEWITNESS IDENTIFICATION RESEARCH

Basic scientific research on visual perception and memory provides
important insight into the factors that can limit the fidelity of eyewitness
identification. Research targeting the specific problem of eyewitness iden-
tification complements basic scientific research. However, this strong sci-
entific foundation remains insufficient for understanding the strengths and
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limitations of eyewitness identification procedures in the field. Many of the
applied studies on key factors that directly affect eyewitness performance
in the laboratory are not readily applicable to actual practice and policy.
Applied research falls short because of a lack of reliable or standardized
data from the field, a failure to include a range of practitioners in the estab-
lishment of research agendas, the use of disparate research methodologies,
failure to use transparent and reproducible research procedures, and inad-
equate reporting of research data. The task of guiding eyewitness identifi-
cation research toward the goal of evidence-based policy and practice will
require collaboration in the setting of research agendas and agreement on
methods for acquiring, handling, and sharing data.

Recommendation #10: Establish a National Research Initiative on
Eyewitness Identification

The committee recommends the establishment of a National Research
Initiative on Eyewitness Identification.

Recommendation #11: Conduct Additional Research on System and
Estimator Variables

The committee recommends broad use of statistical tools that can
render a discriminability measure to evaluate eyewitness performance and
a rigorous exploration of methods that can lead to more conservative
responding. The committee further recommends that caution and care be
used when considering changes to any existing lineup procedure, until such
time as there is clear evidence for the advantages of doing so.

CONCLUSION

Eyewitness identification can be a powerful tool. As this report indi-
cates, however, the malleable nature of human visual perception, memory,
and confidence; the imperfect ability to recognize individuals; and policies
governing law enforcement procedures can result in mistaken identifications
with significant consequences. New law enforcement training protocols,
standardized procedures for administering lineups, improvements in the
handling of eyewitness identification in court, and better data collection and
research on eyewitness identification can improve the accuracy of eyewit-
ness identifications.
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Introduction

ccurate eyewitness identifications’ may aid in the apprehension

and prosecution of the perpetrators of crimes. However, inaccurate

identifications may lead to the prosecution of innocent persons
while the guilty party goes free. It is therefore crucial to develop eyewitness
identification procedures that achieve maximum accuracy and reliability.

Eyewitness evidence is not infallible. In 1932, Yale University law pro-
fessor Edwin M. Borchard documented nearly seventy cases of miscarriage
of justice caused by eyewitness errors in his book, Convicting the Innocent.
Years later, in 1967, the U.S. Supreme Court highlighted the danger of er-
roneous eyewitness identification in United States v. Wade, stating, “The
vagaries of eyewitness identification are well-known; the annals of criminal
law are rife with instances of mistaken identification.”?

The Federal Bureau of Investigation (FBI) estimates that U.S. law en-
forcement made 12,196,959 arrests in 2012. The FBI estimates that 521,196
of these arrests were for violent crimes.* Accurate data on the number of
crimes observed by eyewitnesses are not available. If only a fraction of the
violent crimes in the United States involve an eyewitness, the number must

I'Throughout this report, the term identification denotes person recognition. Eyewitness
identification refers to recognition by a witness to a crime of a culprit unknown to the witness.

2Edwin M. Borchard, Convicting the Innocent: Sixty-Five Actual Errors of Criminal Justice
(New York: Garden City Publishing Company, Inc., 1932).

3United States v. Wade, 388 U.S. 230, 288 (1967).

4Federal Bureau of Investigation, “Crime in the United States 2012: Persons Arrested,”
available at: http://www.fbi.gov/about-us/cjis/ucr/crime-in-the-u.s/2012/crime-in-the-u.s.-2012/
persons-arrested/persons-arrested.
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BOX 1-1
The Ronald Cotton Case?

In 1984, a college student named Jennifer Thompson was raped in her apart-
ment in Burlington, North Carolina. The police asked her to help create a com-
posite sketch of the rapist. The police then received a tip that a local man named
Ronald Cotton resembled the composite, and shortly after the crime, Thompson
was shown a photo array containing six photos. With some difficulty, she chose
two pictures, one of which was of Cotton. Finally, she said, “l think this is the guy,”
pointing to Cotton. “You're sure,” the lead detective asked, and she responded,
“Positive.” Thompson asked, “Did | do OK?” The detectives responded, “You did
great.” She has described how those encouraging remarks had the effect of mak-
ing her more confident in her identification.

The police then showed Thompson a live lineup. Cotton was the only person
repeated from the prior photo array. This would make Cotton more familiar and
might suggest that he was the prime suspect. Nevertheless, Thompson remained
hesitant and was having trouble deciding between two people. After several
minutes, she told the police that Cotton “looks the most like him.” The lead detec-
tive asked “if she was certain,” and she said, “Yes.” Again, the detectives further
reinforced her decision. The lead detective told Thompson, “It's the same person
you picked from the photos.” She later described feeling a “huge amount of relief”
when told that she had again picked the right person.

At Ronald Cotton’s criminal trial, Thompson agreed she was “absolutely
sure” that he was the rapist. Cotton was sentenced to life in prison plus 54 years.
He served 10.5 years before DNA tests exonerated him and implicated another
man, Bobby Poole. Not only did the identification procedures increase Thompson's
confidence in the mistaken memory event, but they also resulted in her rejection
of the actual culprit. Poole had been presented to Thompson at a post-trial hear-
ing, and she could not recognize him. “I have never seen him in my life,” she said
at the time.

In response to this error, the lead detective in the case, Mike Gauldin, later
as police chief, was the first in the state to institute a series of new practices, in-
cluding double-blind lineup procedures. In the years that followed, North Carolina
adopted such practices statewide. Ronald Cotton and Jennifer Thompson have
since written a book, Picking Cotton, that describes their case and experiences.

4See, generally, http://www.cbsnews.com/news/eyewitness-how-accurate-is-visual-memory/
and http://www.slate.com/articles/news_and_politics/jurisprudence/features/2011/getting_it_
wrong_convicting_the_innocent/how_eyewitnesses_can_send_innocents_to_jail.html.
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be sizable. One estimate based on a 1989 survey of prosecutors suggests
that at least 80,000 eyewitnesses make identifications of suspects in crimi-
nal investigations each year.’

Recently, post-conviction DNA exonerations of innocent persons have
dramatically highlighted the problems with eyewitness identifications.®”
In the United States, more than 300 exonerations have resulted from post-
conviction DNA testing since 1989.8 According to the Innocence Project,
at least one mistaken eyewitness identification was present in almost three-
quarters of DNA exonerations.” In many of these cases, eyewitness identi-
fication played a significant evidentiary role, and almost without exception,
the eyewitnesses who testified expressed complete confidence that they had
chosen the perpetrator. Many eyewitnesses testified with high confidence
despite earlier expressions of uncertainty.!? For example, in the well-known
case of Ronald Cotton (see Box 1-1), Jennifer Thompson (the victim) has
described how she was initially quite unsure of her eyewitness identification
of Cotton, a man later exonerated by DNA testing. She became certain it
was Cotton only after the police made confirmatory remarks and had her
participate in two identification procedures where Cotton was the only
person shown both times.

Erroneous eyewitness identifications can occur across the range of
criminal convictions in which eyewitness evidence is presented, but most
of these cases lack the biological material that can be tested for DNA and
used for exoneration purposes. While eyewitness misidentifications may
have been a dominant factor in some erroneous convictions, it is important
to note that other factors, including errors at various stages of the legal
and judicial processes, may have contributed to the erroneous convictions.

CHARGE TO THE COMMITTEE

In 2013, the Laura and John Arnold Foundation called on the Na-
tional Research Council (NRC) to assess the state of scientific research on

SA. G. Goldstein, J. E. Chance, and G. R. Schneller, “Frequency of Eyewitness Identification
in Criminal Cases: A Survey of Prosecutors,” Bulletin of the Psychonomic Society 27(1): 71,
73 (January 1989).

6CNN, “Exonerated: Cases by the Numbers,” December 4, 2013, available at: http://www.
cnn.com/2013/12/04/justice/prisoner-exonerations-facts-innocence-project/.

7Taryn Simon, “Freedom Row,” New York Times Magazine, January 26, 2003.

8The Innocence Project, “DNA Exoneree Case Profiles,” available at: http://www.innocence
project.org/know/.

9The Innocence Project, “Eyewitness Identification,” available at: http://www.innocence
project.org/fix/Eyewitness-Identification.php.

10Brandon L. Garrett, Convicting the Innocent: Where Criminal Prosecutions Go Wrong
63-68 (Cambridge, MA: Harvard University Press, 2011).
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BOX 1-2
Charge to the Committee

The charge to the NRC was to:

1. critically assess the existing body of scientific research as it relates to eyewit-
ness identification;

2. identify any gaps in the existing body of literature and suggest, as appropriate,
research questions to pursue that will further our understanding of eyewitness
identification and that might offer additional insight into law enforcement and
courtroom practice;

3. provide an assessment of what can be learned from research fields outside of
eyewitness identification;

4. offer recommendations for best practices in the handling of eyewitness identi-
fications by law enforcement;

5. offer recommendations for developing jury instructions;

6. offer advice regarding the scope of a Phase Il consideration of neuroscience
research as well as any other areas of research that might have a bearing on
eyewitness identification; and

7. write a consensus report with appropriate findings and recommendations.

eyewitness identification and to recommend best practices'! for handling
eyewitness identifications by law enforcement and the courts. The goal of
this effort was to evaluate the scientific basis for eyewitness identification,
to help establish the scientific foundation for effective real-world practices,
and to facilitate the development of policies to improve eyewitness identifi-
cation validity in the context of the American justice system.

In response to this charge, the NRC appointed an ad hoc committee,
the Committee on Scientific Approaches to Understanding and Maximiz-
ing the Validity and Reliability of Eyewitness Identification in Law En-
forcement and the Courts (hereinafter, the committee), to undertake this
study (see Box 1-2 for the committee’s charge). The committee met three
times, held numerous conference calls, heard from various stakeholders (see
Appendix B), and reviewed extensive research on eyewitness identification
before reaching its findings and recommendations.

HFor the purposes of this report, the committee characterizes best practice as the adoption
of standardized procedures based on scientific principles. The committee does not make any
endorsement of practices designated as best practices by other bodies.
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SCIENCE AND LAW

Law enforcement officers investigating crimes rely on eyewitness iden-
tification procedures to verify that a suspect is the individual seen by an
eyewitness.!? Such procedures can take place under conditions that may
have significant effects on the accuracy and reliability of an eyewitness’
identification. Unlike officers in the field, laboratory researchers have, in
theory, greater control over influences that might contaminate the visual
perceptual experience and memory of an eyewitness.

Science is a self-correcting enterprise. Researchers formulate and test
hypotheses using observations and experiments, which are then subject to
independent review. In science, evidence and data are analyzed and experi-
ments are repeated to ensure that biases or other factors do not lead to in-
correct conclusions. Scientific progress results from the review and revision
of earlier results and conclusions.

The culture of scientific research is markedly different from a legal cul-
ture that must seek definitive results in individual cases. In 1993, in Daubert
v. Merrell Dow Pharmaceuticals, Inc., the U.S. Supreme Court ruled that,
under Rule 702 of the Federal Rules of Evidence (which covers both civil
and criminal trials in the federal courts), a “trial judge must ensure that
any and all scientific testimony or evidence admitted is not only relevant,
but reliable.”!3

Criminal justice and legal personnel have come to rely on eyewitness
evidence. Law enforcement officials have first-hand experience with eye-
witnesses in criminal investigations and trials, and over the years, some
juridictions have implemented and strengthened practices and procedures
in an attempt to improve acccuracy. Consequently, the law enforcement and
legal communities have made important contributions to our understand-
ing of eyewitness identifications and the improvements of practices in the
field. Researchers have become increasingly involved in assessing eyewit-
ness identification procedures as law enforcement, lawyers, and judges
have themselves sought more accurate procedures and approaches. In the
2009 National Research Council report, Strengthening Forensic Science in
the United States: A Path Forward, the committee noted, “in addition to
protecting innocent persons from being convicted of crimes that they did
not commit, we are also seeking to protect society from persons who have

12For ease of reading, throughout the report the committee will use the term officer to mean
law enforcement officials and professionals.

BDaubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579 (1993). The Court also noted
that “there are important differences between the quest for truth in the courtroom and the
quest for truth in the laboratory. Scientific conclusions are subject to perpetual revision. Law,
on the other hand, must resolve disputes finally and quickly.”
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committed criminal acts.”!* This shared common goal of protecting in-
nocent persons and society makes collaboration between the scientific, law
enforcement, and legal communities critically important.

IDENTIFYING THE CULPRIT

Officers typically use three procedures to identify a perpetrator whose
identity is unknown: (1) showups; (2) presentations of photo arrays; and
(3) live lineups. A showup is a procedure in which officers present a single
criminal suspect to a witness. This procedure usually occurs near the crime
location and immediately or shortly after the crime has occurred. Officers
also use photo arrays and live lineups, in which they ask the witness to view
numerous individuals, one of whom may be the perpetrator. The suspect is
presented along with fillers (known non-suspects). Currently, photo arrays
are used more often than live lineups.!5-16

If the eyewitness makes a positive identification during a showup, a
photo array, or a lineup, the identification may constitute evidence about a
suspect’s involvement in a crime. The eyewitness identification may, when
considered with other available evidence, establish probable cause to sup-
port an arrest. Such evidence may play a pivotal role in enabling the pros-
ecution to meet its burden of proof in a subsequent trial.

In recent years, more law enforcement agencies have created written
eyewitness identification policies and have adopted formalized training.
However, there are many agencies that do not have standard written poli-
cies or formalized training for the administration of identification proce-
dures or for ongoing interactions with witnesses.!”

VISION AND MEMORY

At its core, eyewitness identification relies on brain systems for visual
perception and memory: The witness perceives the face and other aspects
of the perpetrator’s physical appearance and bearing, stores that informa-

14National Research Council, Strengthening Forensic Science in the United States: A Path
Forward (Washington, DC: The National Academies Press, 2009), p. 12.

BSPolice Executive Research Forum, “A National Survey of Eyewitness Identification Pro-
cedures in Law Enforcement Agencies,” March 2013, p. 48. The survey indicates that 94.1
percent of responding law enforcement agencies reported that they use photo arrays, while
only 21.4 percent reported using live lineups. Sixty-one point eight percent of agencies re-
ported that they use showups. See also J. S. Neuschatz et al., “Comprehensive Evaluation of
Showups,” in Advances in Psychology and Law, ed. M. Miller and B. Bornstein (New York:
Springer, in press).

16Throughout the report, unless otherwise specified, references to lineups refer to both photo
arrays and live lineups.

17Police Executive Research Forum, p. 65.
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tion in memory, and later retrieves the information for comparison with the
visual percept of an individual in a lineup. Recent years have seen great ad-
vances in our scientific understanding of the basic mechanisms, operational
strategies, and limitations of human vision and memory. These advances
inform our understanding of the accuracy of eyewitness identification.

Human vision does not capture a perfect, error-free “trace” of a wit-
nessed event. What an individual actually perceives can be heavily influ-
enced by bias!® and expectations derived from cultural factors, behavioral
goals, emotions, and prior experiences with the world. For eyewitness iden-
tification to take place, perceived information must be encoded in memory,
stored, and subsequently retrieved. As time passes, memories become less
stable. In addition, suggestion and the exposure to new information may
influence and distort what the individual believes she or he has seen.

Several factors are known to affect the fidelity of visual perception and
the integrity of memory. In particular, vision and memory are constrained
by processing bottlenecks and various sources of noise.!” Noise comes
from a variety of sources, some associated with the structure of the visual
environment, some inherent in the optical and neuronal processes involved,
some reflecting sensory content not relevant to the observer’s goals, and
some originating with incorrect expectations derived from memory. The
concept of noise has profound significance for understanding eyewitness
identification, as the accuracy of information about the environment gained
through vision and stored in memory is necessarily, and often sharply, lim-
ited by noise.

The recognition of one person by another—a seemingly commonplace
and unremarkable everyday occurrence—involves complex processes that
are limited by noise and subject to many extraneous influences. Eyewitness
identification research confronts methodological challenges that some other
basic experimental sciences do not encounter, as well as practical challenges

18Bijas is defined as any tendency that prevents unprejudiced consideration of a question
(see Dictionary.com; http://dictionary.reference.com/browse/bias). Response bias is a general
term for a wide range of influences that moderate the responses of participants away from
an accurate or truthful response. Response bias can be induced or caused by a number of
factors, all relating to the idea that humans do not respond passively to stimuli, but rather
actively integrate multiple sources of information to generate a response in a given situation
[(see M. Orne,“On the Social Psychology of the Psychological Experiment: With Particular
Reference to Demand Characteristics and Their Implications,” American Psychologist 17:
776-783, (1962)]. In research, bias is seen in sampling or testing when circumstances select
or encourage one outcome or answer over another (see Merriam-Webster.com; http://www.
merriam-webster.com/dictionary/bias).

19Noise refers here to factors that cause uncertainty on the part of an individual about
whether a particular signal (e.g. a specific visual stimulus) is present. This use of the term fol-
lows the definition used in electronic signal transmission, in which noise refers to random or
irrelevant elements that interfere with detection of coherent and informative signals.
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in establishing adequate experimental controls over the numerous variables
that affect visual perception and memory.

APPLIED RESEARCH ON EYEWITNESS IDENTIFICATION:
SYSTEM AND ESTIMATOR VARIABLES

Our understanding of the underlying processes and limits of eyewit-
ness identification, derived from basic research on vision and memory, is
complemented by research directed specifically at the problem of eyewit-
ness identification. The modern era of eyewitness identification research
began in the 1970s. Today, eyewitness identification is generally viewed as
a behavioral output. The accuracy and reliability of eyewitness identifica-
tion are critically modulated by variables that include a witness’ extant
cognition and memory and related psychological and situational factors at
the time of the event, over the ensuing intervals, and at all stages of recall
(see Figure 1-1). Because a crime is an unexpected event, one can draw a
natural distinction between variables that reflect the witness’ unplanned
situational or cognitive state at the time of the crime and the variables that
reflect controllable conditions and internal states following the witnessed
events. Researchers categorize these factors, respectively, as estimator vari-
ables and system variables.?°

System variables describe the characteristics of specific procedures and
practices (e.g., the content and nature of instructions given to witnesses
who are asked if they are able to make an identification). The criminal
justice system can exert some control over system variables by follow-
ing standardized procedures that are based on scientific knowledge and
strengthened through education and training.

One important category of system variables concerns the conditions
and protocols for lineup identification. Under current law enforcement
practice, eyewitness identification procedures involve having a witness view
individuals or images of individuals. Research indicates that accuracy and
reliability of eyewitness identifications may be influenced by the type of
presentation (e.g., lineup) used, the likeness of non-suspect lineup partici-
pants (fillers) to the suspect, the number of fillers, and the suspect’s physical
location in the presentation.?!?2 Eyewitness performance may be affected
by how the lineup images are presented—simultaneously (as a group) or

20G. L. Wells, “Applied Eyewitness-Testimony Research: System Variables and Estimator
Variables,” Journal of Personality and Social Psychology 36(12):1546-1557 (1978).

2IN. K. Steblay et al., “Eyewitness Accuracy Rates in Police Showup and Lineup Presenta-
tions: A Meta-Analytic Comparison,” Law and Human Behavior 27(5): 523-540 (October
2003).

22R. ]. Fitzgerald et al., “The Effect of Suspect-Filler Similarity on Eyewitness Identification
Decisions: A Meta-analysis,” Psychology, Public Policy, and Law 19(2): 151-164 (May 2013).
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FIGURE 1-1 Memory accuracy and time.
SOURCE: Courtesy of Thomas D. Albright.

sequentially (one at a time). System variables, such as the nature of the
instructions and feedback provided before and after the identification pro-
cedure, may also affect the eyewitness’ identification.

Estimator variables affect the accuracy of eyewitness identification,
but they are beyond the control of the criminal justice system. Estimator
variables tend to be associated with characteristics of the witness or factors
that are operating either at the time of the criminal event (perhaps relating
to memory encoding) or the retention interval (the time between witness-
ing an event and the identification process). Specific examples include the
eyewitness’ level of stress or trauma at the time of the incident, the light
level and nature of the visual conditions that affect visibility and the clarity
of a perpetrator’s features, and the physical distance between the witness
and the perpetrator. Both system and estimator variables will be discussed
in detail in subsequent chapters.

EFFORTS AT IMPROVEMENT

In response to insights gained from research on erroneous convictions,
there have been attempts to provide recommendations for improving the
reliability and validity of eyewitness identifications. An effort of particular
note is the National Institute of Justice’s (NIJ) Technical Working Group for
Eyewitness Evidence (TWGEYEE). Called together by then-U.S. Attorney
General Janet Reno in 1998, members of the working group were asked
to develop and publish guidance for improving eyewitness identification
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procedures.?? The working group recognized the role that memory plays in
the mistaken interpretation and remembrance of events and offered guid-
ance based on the practical experiences of the law enforcement community
and insights gained from behavioral and psychological research. The NIJ
provided detailed instructions for each step of the eyewitness identification
procedure to the approximately 18,000 state and local law enforcement
agencies across the nation. After the report was issued, only a few states
conducted evaluations and engaged in improvement efforts, including the
implementation of new laws and the issuance of corrective guidelines and
policies. Consequently, eyewitness identification policies remain fragmented
by jurisdiction, except in a minority of states that have adopted state-wide
policies. At present, the United States does not have a uniform national set
of protocols.?*

JUDICIAL CONSIDERATION OF EYEWITNESS
IDENTIFICATION EVIDENCE

The U.S. Supreme Court’s 1977 ruling in Manson v. Brathwaite pro-
vides the current framework for judicial review of eyewitness identification
under the Due Process Clause of the U.S. Constitution.>> The Manson v.
Brathwaite test asks judges to evaluate the “reliability” of eyewitness iden-
tifications using factors derived from prior rulings and not from empirically
validated sources. The Manson v. Brathwaite ruling was not based on much
of the research conducted by scientists on visual perception, memory, and
eyewitness identification, and it fails to include important advances that
have strengthened standards for judicial review of eyewitness identification
evidence at the state level.

In 2011, the Justices of the Massachusetts Supreme Judicial Court con-
vened the Study Group on Eyewitness Identification to “offer guidance as
to how our courts can most effectively deter unnecessarily suggestive iden-
tification procedures and minimize the risk of a wrongful conviction.” The
report made five recommendations to minimize inaccurate identifications:
(1) acknowledge variables affecting identification accuracy; (2) develop a
model policy and implement best practices for police departments; (3) ex-
pand use of pretrial hearings; (4) expand use of improved jury instructions;
and (5) offer continuing education.?®
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