publishers.

dual user and is not to be disseminated broadly.

ychological Association or one of its allied

ghted by the American Ps

t=4

This document is copyri
This article is intended solely for the personal use of the indi

)

MERICAN
SYCHOLOGICAL
SSOCIATION

I’
I anll
W,.!
PUD

Psychology, Public Policy, and Law

© 2022 American Psychological Association

ISSN: 1076-8971

The Rule Out Procedure:

2023, Vol. 29, No. 1, 19-31

https://doi.org/10.1037/1aw0000373

Collection of Eyewitness Identification Evidence

Andrew M. Smith, Nydia T. Ayala, and Rebecca C. Ying
Department of Psychology, Iowa State University

Visual recognition memory has a remarkable capacity to discriminate between previously seen and
novel items. Yet, research on eyewitness lineups suggests that memory is useful for detecting culprit
presence, but less useful for detecting culprit absence. We show that this asymmetry is predicted by the
equal-variance signal-detection model. When witnesses reject lineups, they provide a global confidence
rating that none of the lineup members is the culprit. These ratings do not scale match-to-memory for
the suspect and are low in diagnostic value. Consequently, the equal-variance signal-detection model
predicts that a one-person showup will have better discriminability than a six-person lineup. A large-
scale experiment (N = 3281) supported that prediction. However, a modified lineup in which partici-
pants were asked to follow categorical identification decisions by assigning a confidence rating to each
lineup member had better discriminability than both the showup and the standard simultaneous lineup.
We call this modified lineup the rule out procedure. Results also revealed a relatively weak confidence-
accuracy relation for global rejections of lineups, but a much stronger confidence-accuracy relation for
rejections of individual faces. Past failures to detect suspect innocence with lineups should be attributed
to flawed design, not to limitations of visual recognition memory.

Keywords: eyewitness memory, eyewitness lineups, memory, signal detection theory, ROC analysis

A Signal-Detection-Informed Approach to the

Visual recognition memory has a remarkable capacity to dis-
criminate between what has been seen before and what has not
been seen before (Brady et al., 2008). Hence, it is unsurprising
that in the process of solving crimes, the criminal justice system
routinely presents eyewitnesses with photos of suspects. What is
surprising is the criminal justice system’s asymmetric treatment of
different identification outcomes. Whereas the affirmative identifi-
cation of a suspect is attributed to suspect guilt, the rejection of a
lineup is not attributed to suspect innocence, but rather to a failure
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of the visual recognition system (Brandon & Davies, 1973; Clark
& Wells, 2008; Clifford & Bull, 1978; Wells & Lindsay, 1980).
But why should a system as remarkable as visual recognition
memory be limited to detecting the presence of a face? Should a
system this remarkable not also be useful for detecting the absence
of a face? On one hand, we believe that visual recognition memory
should be useful both for detecting culprit presence and for detect-
ing culprit absence. On the other hand, 45 years of research on
eyewitness identification provides compelling evidence that sus-
pect identifications are far more diagnostic of guilt than rejections
are of innocence (Wells et al., 2015). Moreover, whereas eyewit-
ness confidence is strongly related to the accuracy of suspect iden-
tifications, it bears a more modest relation to the accuracy of
rejection decisions (Brewer & Wells, 2006; Sporer et al., 1995;
Wixted & Wells, 2017).

Why suspect identifications are more diagnostic of guilt than
rejections are of innocence has baffled psychological scientists for
decades. We offer a novel signal-detection-based account for this
fundamental asymmetry. We then use this same model to imagine
what a better eyewitness identification procedure might look like.
To that end, we introduce the simultaneous lineup plus rule out
procedure (Ayala et al., 2022). We demonstrate that the rule out
procedure is superior to the two identification procedures most
used in real cases: simultaneous lineups and showups.

The Purpose of an Eyewitness Lineup Procedure

An eyewitness lineup is a procedure in which a single suspect is
surrounded by fillers (known-innocent persons) and presented to
an eyewitness for an identification attempt. Lineup members can
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be presented to the witness either simultaneously or sequentially
(Lindsay & Wells, 1985). The reason for surrounding a suspect
with fillers is because many suspects are innocent. If a suspect is
innocent, fillers offer that person protection from mistaken identifi-
cation as many witnesses who would have identified the innocent
suspect identify a filler instead (e.g., Greathouse & Kovera, 2009;
Lee & Penrod, 2019; Smith et al., 2018, 2022). Although a filler
identification is still a mistaken identification on the part of the
eyewitness, the identification of a filler is a far better forensic out-
come than is an innocent-suspect identification. Whereas the mis-
taken identification of an innocent suspect may lead to arrest and
wrongful conviction, fillers are not at risk of arrest or wrongful
conviction. Indeed, filler identifications are known errors and
because police investigators know these identifications are errors,
they discount them.

At a more conceptual level an eyewitness lineup is a psycho-
metric instrument (see Figure 1; e.g., Gepshtein et al., 2020; Smith
et al., 2020; Smith & Ayala, 2021; Starns et al., 2021). The inves-
tigator is tasked with determining whether the suspect in the lineup
is guilty or innocent—in other words, the task of the investigator
is to determine whether she has a culprit-present lineup or a cul-
prit-absent lineup. Because the investigator cannot directly mea-
sure suspect guilt, she presents a lineup to the witness to measure

Figure 1

how strongly the suspect matches the witness’ memory for the cul-
prit and uses this match value as a proxy for suspect guilt. The ra-
tionale is that the witness has a memory trace for the culprit from
the initial crime scene and therefore a guilty suspect should pro-
vide a relatively strong match to memory and an innocent suspect
a relatively weak match to memory. Because match to memory is
a latent construct, the eyewitness is asked to make an identification
decision and to qualify that decision with an expression of confi-
dence. If the witness’ behavior suggests that the suspect provides a
strong match to memory—for example, she identifies the suspect
with high confidence—the investigator might infer guilt. In other
words, lineups can be used to “rule in” guilty suspects. But Figure 1
demonstrates another essential property of lineups: At least in theory,
lineups can be used to “rule out” innocent suspects. For example, if a
witness were to reject a lineup with high confidence, the investigator
might infer that the suspect is innocent.

Eyewitness Lineups Are Flawed by Design

As we likened lineups to psychometric instruments, attentive
readers might have questioned, what if the witness identifies a fil-
ler? Filler identifications are problematic. When a witness identi-
fies the suspect, an expression of confidence provides nuanced

An Eyewitness Lineup Is a Psychometric Instrument for Measuring the Probability
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The task of the investigator is to determine whether she has a culprit-present lineup (suspect is guilty)

or a culprit-absent lineup (suspect is innocent). The silhouette on the far left of the figure represents the police
investigator. In both lineups, the black-filled silhouettes represent known-innocent fillers. The blue-filled sil-
houette in the culprit-present lineup represents the culprit and the orange-filled silhouette in the culprit-absent
lineup represents the innocent suspect. The black-filled silhouette in the middle of the figure represents the
eyewitness and the Gaussian distributions represent the range of match-to-memory values for innocent sus-
pects (orange filled) and guilty suspects (blue filled), respectively. Following convention, we assume that the
guilty-suspect distribution is shifted to the right of the innocent-suspect distribution, reflecting that, on aver-
age, guilty suspects provide a stronger match-to-memory than do innocent suspects. The arrows extending
from the witness’ behaviors back to the lineups represent the hypothetical inferences the investigator might
make about which lineup she has based on the witness’ behavior. See the online article for the color version

of this figure.
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information about how well the suspect matches the witness’
memory for the culprit, which in turn, informs on the probability
that the suspect is guilty (e.g., Brewer & Wells, 2006; Palmer
et al., 2013; Sauer et al., 2010; Wixted & Wells, 2017). But when
a witness identifies a filler, confidence scales match-to-memory
for that individual (the filler) and does not directly inform on the
probability that the suspect is guilty. To put the magnitude of this
problem in perspective, 28% of lineups conducted in laboratory
settings and 24% of lineups conducted with witnesses to actual
crimes result in filler identifications (Wells et al., 2015, 2020). It is
tempting to infer from these figures that for approximately one
quarter of all eyewitnesses, lineups do not measure what they are
intended to measure—how strongly the suspect matches the wit-
ness’ memory for the culprit. Unfortunately, that drastically under-
estimates the scope of the problem. As we show next, even when a
witness rejects a lineup, confidence will often scale match to mem-
ory for a filler rather than for the police suspect.

We assume that identification decisions and expressions of
confidence are driven, primarily, by the strength of match
between the best-matching lineup member and the witness’
memory for the culprit. If the best-matching lineup member
exceeds some internal decision criterion the witness identifies
that person, otherwise the witness rejects the lineup. Expressions
of confidence can be thought of as reflecting the extent to which
the best-matching lineup member exceeds or falls short of the
witness’ decision criterion (e.g., Clark et al., 2011; Smith &
Ayala, 2021; Starns et al., 2021). Henceforth, we refer to this as
the MAX decision rule and to the best-matching lineup member
as the MAX lineup member (e.g., Starns et al., 2021; Yang &
Burke, 2022).

For a fair six-person culprit-absent lineup, an innocent suspect
will provide the MAX memory signal only 1/6th of the time. In
other words, five in every six rejection decisions and associated
expressions of confidence reflect match to memory for a filler
rather than for the suspect. The staunchest of critics might argue
that this is not problematic because confidence still indicates the
witness’ minimum degree of certainty that the suspect is inno-
cent. That reasoning is deeply problematic. It is not difficult to
envision a situation where a witness might tentatively reject a
lineup because one of the fillers provides a relatively strong match
to memory, but if the witness had been asked about the suspect
directly she would have rejected him with absolute certainty. In
fact, it is also easy to envision situations where witnesses who
identify fillers would nevertheless be able to reject the police sus-
pect with high confidence. In both scenarios the failure of the
lineup to directly measure how strongly the suspect matches the
witness’ memory for the culprit means a loss in diagnostic
information.

That eyewitness lineups often fail to measure how strongly the
suspect matches the witness’ memory for the culprit is a major
design flaw. But merely establishing that lineups are flawed does
not explain why rejection decisions are less diagnostic of inno-
cence than suspect identifications are of guilt (Wells et al., 2015)
and why confidence provides a good index of accuracy for suspect
identifications but only a modest index of accuracy for rejection
decisions (e.g., Brewer & Wells, 2006; Sporer et al., 1995; Wixted
& Wells, 2017). Something more is needed.

Why Are Lineups More Effective at Demonstrating
Guilt Than Innocence?

We use the equal-variance signal detection model with a MAX
decision rule to explain why lineups are more effective at demon-
strating guilt than they are at demonstrating innocence (Egan,
1958; Green & Swets, 1966; Macmillan & Creelman, 2005;
Swets, 1973). For brevity, we refer to this as the MAX model. This
model is depicted in Figure 2, Panel A. The X-axis is a random vari-
able reflecting how strongly a lineup member matches the witness’
memory for the culprit. We assume that match strength increases
from left to right, that a culprit-absent lineup can be represented by
six draws from the filler distribution (i = 0.00, o = 1.00), and that
a culprit-present lineup can be represented by one draw from the
culprit distribution (i = 1.50, ¢ = 1.00) and five draws from the
filler distribution. As the overlap between the culprit distribution
and filler distribution decreases, the witness’ ability to discriminate
the guilty suspect from a given innocent person increases.

Figure 2, Panel A, also reflects the ability of an investigator to
discriminate between guilty-suspect identifications and innocent-
suspect identifications. Surprisingly, however, Figure 2, Panel A,
does not reflect the ability of an investigator to discriminate
between culprit-present rejections and culprit-absent rejections. As
it turns out, this simple model predicts that discriminability will be
far worse for rejection decisions relative to suspect identifications.
Fortunately, there is a straightforward explanation for this asym-
metry. There is only one suspect in the culprit-absent lineup and
one suspect in the culprit-present lineup, and their status as sus-
pects is determined before the witness ever sees the lineup. There-
fore, the innocent suspect reflects one representative draw from
the filler distribution and the guilty suspect reflects one representa-
tive draw from the culprit distribution. Hence, when a witness
identifies the suspect, the ability of an investigator to discriminate
between the guilty and the innocent is as depicted in Figure 2,
Panel A.

But lineup rejections are not based on a priori representative
draws. Lineup rejections are based on the strength of the MAX
lineup member who, by definition, provides an atypically strong
match-to-memory (i.e., the MAX lineup member provides a stron-
ger match than the other five lineup members). Consequently, the
distribution of match-to-memory values for the MAX lineup mem-
ber is shifted to the right of the filler distribution from which each
individual lineup member was drawn (Yang & Burke, 2022). Crit-
ically, discriminability for rejection decisions is defined by the
overlap between the MAX distribution for the culprit-absent con-
dition and the MAX distribution for the culprit-present condition
(Figure 2, Panel B). Given the parameters in Figure 2, Panel A,
the MAX culprit-absent distribution has a mean of 1.27 and a
standard deviation of .65. The MAX culprit-present distribution
has a mean of 1.83 and a standard deviation of .76. Hence,
whereas discriminability between guilty-suspect identifications
and innocent-suspect identifications was equal to 1.50 standard
units (d’ = 1.50), discriminability between culprit-present rejec-
tions and culprit-absent rejections is equal to only .79 standard
units (d, = .79). Hence, lineups as currently conducted are far bet-
ter equipped to rule in guilty suspects than they are to rule out
innocent suspects. The code for our instantiation of the MAX
model that was used to produce these predictions is available on
the Open Science Framework (Smith et al., 2022).
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Figure 2
A Signal Detection-Based Explanation of Why Lineups Are More Effective at
Demonstrating Guilt Than They Are at Demonstrating Innocence

Panel A: Discriminability Between the Culprit and a Given Innocent Person

Math:-to-Memory Strength
Panel B: Discriminability Between MAX Present and MAX Absent

1
Match-to-Memory Strength

Note. The ability of an investigator to discriminate guilty-suspect identifications from
innocent-suspect identifications is depicted in Panel A. Given the parameters in Panel A,
the ability of an investigator to discriminate culprit-present rejections from culprit-absent
rejections is depicted in Panel B. By design, lineups undermine the potential for eyewitness

memory to rule out innocent suspects.

This discovery is closely related to the “filler curtain effect”
(Starns et al., 2021). When a witness identifies the suspect, the in-
vestigator learns that the suspect provides a stronger match to the
witness’ memory for the culprit than do the remaining lineup
members and confidence provides a direct index of how strongly
the suspect matches the witness’ memory for the culprit. But
lineup rejections are devoid of rank-order information—they do
not tell the investigator whether the suspect provides a stronger
match to memory than the remaining lineup members, a weaker
match to memory than the remaining lineup members, or a match-
to-memory value that falls somewhere in between. Further, confi-
dence in a rejection decision will often measure match to memory
for a filler rather than for the police suspect. This undermines the
potential for eyewitness memory to rule out innocent suspects
from police suspicion (Smith & Ayala, 2021).

There are numerous scenarios in which a witness who rejected a
lineup with low confidence or even a witness who mistakenly
identified a filler might be able to reject the suspect with high con-
fidence. Maybe the witness rejected the lineup with low confi-
dence because one of the fillers seemed sort of familiar and that
gave the witness pause. But if the investigator had asked for more
information about each of the individual lineup members, the

witness might have been able to reject the innocent suspect with
high confidence. Likewise, even a witness who mistakenly identi-
fied a filler might be able to reject an innocent suspect with high
confidence (Ayala et al., 2022). There are countless scenarios
where a witness might be able to provide more diagnostic informa-
tion if asked to specifically speak to the degree of match between
the suspect and her memory for the culprit. This information could
help investigators to rule out innocent suspects. What is more, the
sooner law enforcement personnel can clear the wrong person, the
sooner they can start reallocating resources to finding the right
person.

A Signal Detection-Informed Approach to Increasing
Discriminability for Rejections

If the filler curtain effect explains why rejections are less diag-
nostic of innocence than suspect identifications are of guilt, then it
should be possible to increase the diagnostic value of rejections by
ensuring that rejections always reflect match to memory for the
suspect. One procedure for which this situation holds is the
showup. A showup involves presenting a lone suspect to the eye-
witness for an identification attempt. However, both psychological
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scientists (e.g., Steblay et al., 2003; Wells et al., 1998, 2020) and
the legal system (e.g., Manson v. Braithwaite, 1977; Neil v. Big-
gers, 1972) have cautioned against the use of showups. Showups
lead to higher rates of innocent-suspect identification and worse dis-
criminability between guilty-suspect identifications and innocent-
suspect identifications than do lineups (Smith et al., 2017; Wetmore
et al., 2015). That is to say that showups are less effective at rul-
ing in guilty suspects (they have a worse trade-off for culprit IDs
and innocent-suspect IDs). Yet, more recent research focusing
on both the potential to rule in guilty suspects and on the poten-
tial to rule out innocent suspects finds that showups are better at
ruling out innocent suspects than are lineups (they have a better
trade-off for correct rejections and misses). In fact, showups are
so much more effective at ruling out innocent suspects that they
have better overall discriminability than do lineups (Eisen et al.,
2022; Starns et al., 2021). This creates a serious dilemma. In
actual criminal cases, police investigators do not know when the
suspect is guilty or innocent and fillers offer a safeguard for
catching unreliable witnesses who otherwise might have identi-
fied an innocent suspect. Lineups do a better job than do show-
ups of protecting innocent suspects and ruling in the guilty.
However, showups are better at ruling out innocent suspects, so
reasonable people can disagree about whether lineups or show-
ups should be used in practice. To the extent one subjectively
values culprit identifications more than correct rejections and
views false alarms as more costly than misses, that person could
make a reasonable argument that lineups should be preferred to
showups despite their inferior discriminability.

Ideally, there would be a single procedure that could maximize
the potential for eyewitness memory to both (a) rule in guilty sus-
pects and (b) rule out innocent suspects. Such a procedure would
be objectively superior to the alternatives. One procedure that
might be able to achieve this lofty goal is the simultaneous lineup
plus rule out procedure. Henceforth, we refer to this as the rule out
procedure. The rule out procedure works as follows. The witness
is first presented with a simultaneous lineup. She makes an identi-
fication decision and expresses her confidence in that decision.
This is the point at which the standard simultaneous lineup con-
cludes. But with the rule out procedure, the witness is presented
with the same lineup for a second viewing and is asked to indicate
for each individual she did not identify, how confident she is that
individual is not the culprit. Hence, even when the witness rejects
the lineup or identifies a filler, the rule out procedure ensures that
there is always a confidence rating that directly scales the match
between the suspect and the witness’ memory for the culprit. We
recently demonstrated that the rule out procedure does a better job
of ruling out innocent suspects and has better overall discrimina-
bility than does the standard simultaneous lineup procedure. More-
over, rule-out ratings discriminated guilty suspects from innocent
suspects both when witnesses rejected the lineup and even when
witnesses mistakenly identified fillers (Ayala et al., 2022). The
rule out procedure bears some resemblance to a ratings-based
identification procedure that was developed over the past 15 years
(e.g., Brewer et al., 2012; Sauer et al., 2008). We reserve a more
in-depth comparison between the rule out and ratings-based proce-
dures for our discussion section.

What remains unclear is how the discriminability of the rule out
procedure compares to that of the showup. Because the rule out
procedure starts with a simultaneous lineup, by definition, it must

be as effective at ruling in the guilty as is the simultaneous lineup.
Past research demonstrates that the simultaneous lineup is more
effective at ruling in the guilty than is the showup procedure (e.g.,
Smith et al., 2017; Wetmore et al., 2015). Hence, the rule out pro-
cedure should be more effective at ruling in the guilty than is the
showup procedure. Moreover, the signal detection model depicted
in Figure 2 suggests that the reason lineups are less effective at rul-
ing out innocent suspects than are showups is because of the filler
curtain effect (see also Smith & Ayala, 2021; Starns et al., 2021).
Because the rule out procedure eliminates the filler curtain effect,
the simultaneous lineup procedure should be as effective at ruling
out innocent suspects as is the showup. Putting everything to-
gether, we predict that the rule out procedure will have better over-
all discriminability than both the standard simultaneous lineup and
showup procedures.

Method

Our preregistration, data analysis plan, de-identified data, and
code can be accessed on the Open Science Framework (Smith
et al., 2022). The Institutional Review Board at Iowa State Univer-
sity approved this experiment. We predicted that the rule out pro-
cedure would have better discriminability than the showup, which
in turn, would have better discriminability than the standard simul-
taneous lineup. An a priori power analysis revealed that a sample
size of 3142 participants was required to achieve 80% power
(two-tailed) to detect a standardized effect of d = .10 using an in-
dependent-samples ¢ test (Faul et al., 2007). We expected that
some participants would provide unusable data due to failed atten-
tion checks, technological issues, or because they self-reported
prior exposure to these stimuli in a past experiment and so we
recruited 3,500 participants.

Participants

In total, 3443 Mechanical Turk workers participated in this
study in exchange for $1.50 USD. We used the Cloud Research
platform to expedite the data collection process (Litman et al.,
2017). Participants completed informed consent and provided de-
mographic information on a Qualtrics survey page. From there,
participants were directed to a PsychoPy experiment (Peirce et al.,
2019) where they completed the study and received a remunera-
tion code. Fifty-seven participants completed the study on Psy-
choPy, but either did not complete the Qualtrics portion of the
study or entered incorrect information, making it impossible for us
to establish they had provided informed consent. Hence, our final
dataset includes data from 3443 participants rather than 3500 par-
ticipants. We excluded 162 participants who failed the attention
check (n = 83), encountered a technological issue with the encod-
ing video (n = 18), encountered a technological issue with the
identification task (n = 8), or recognized the stimuli from a previ-
ous experiment (n = 54). One additional participant disclosed that
she accidentally pushed the wrong key and made a response that
she did not intend to make. Of the 3281 participants who provided
valid data, 102 participants in the lineup condition skipped one or
more of the confidence ratings associated with the rule out proce-
dure. We analyzed our data both with these 102 participants
included and excluded and reached identical conclusions in both
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cases. Hence, we include these 102 participants with partially
missing data in all analyses.

Of the 3281 participants who provided valid data, 73% (n =
2382) were White or Caucasian, 10% (n = 329) were Black or
African American, 7% (n = 233) were Hispanic or Latino/Latina,
7% (n = 230) were Asian or Asian American, 3% (n = 106) indi-
cated that they belonged to another race or ethnicity, and one per-
son did not report. Fifty-nine percent (n = 1951) of participants
were Female, 40% of participants were Male (n = 1304), and
slightly less than 1% of participants belonged to another gender
identity (n = 26). On average, participants were 39.25 years of age
(SD =12.36).

Design

We randomly assigned participants to a 2 (culprit: present,
absent) X 2 (identification procedure: simultaneous lineup plus
rule out, showup) between-participants design. Participants in the
lineup condition completed the standard simultaneous lineup fol-
lowed by the rule out procedure. Hence, we were able to use the
data from this condition both to estimate performance for the
standard simultaneous lineup and to estimate performance for
the rule out procedure. Participants were also randomly assigned
to view one of two different encoding videos. The sole purpose of
this manipulation was to create some degree of stimulus sampling
(Wells & Windschitl, 1999).

Material
Encoding Videos

Participants watched one of two versions of a video of a man
committing a crime at an airport. The videos used different actors
but depicted the same general event. The video shows several peo-
ple standing in a check-in line, each with a small piece of luggage.
At one point, the second person in line begins searching for his air-
line ticket and, not finding it, allows two people to move in front
of him. He then switches his similar-looking suitcase with the suit-
case belonging to the individual immediately in front of him. He
then leaves the line, walking toward the camera for a close-up of
his face. The video lasts approximately 90 seconds and the culprit
is in view for 45 seconds. The culprit’s face is in close-up view for
approximately five seconds.

The first target was a White male of average build in his early
20s, with brown eyes and shaggy brown hair. The second target
was a White male of average build, in his early 20s, with close-cut
blonde hair and blue eyes. Both targets were clean-shaven and had
no distinctive features (e.g., tattoos, piercings, scars).

Identification Procedures

All simultaneous lineups included photographs of six faces
presented to participants in a 2 (rows) X 3 (columns) array. Cul-
prit-present lineups included a photo of the culprit along with the
photographs of five fillers who matched the general appearance of
the culprit. Culprit-absent lineups included the photographs of six
fillers. We counterbalanced which of the six culprit-absent fillers
were included in the culprit-present lineup. The positions of
lineup members were also randomized for both culprit-present
and culprit-absent lineups.

Culprit-present showups included a photograph of the culprit
and no photographs of fillers. Culprit-absent showups included the
photograph of one filler. For both targets, we counterbalanced
which of the six lineup fillers served as the innocent suspect for
the showup.

Procedure

We used a similar procedure to that of Ayala et al. (2022). We
instructed participants that they would watch a video and not to
advance to the next page until they were ready to watch it. After
viewing the video, participants completed a six-minute filler task
(solving anagrams). Participants were instructed that they would
now view an identification procedure that might or might not
include the culprit from the initial encoding video and that they
should identify the culprit if present and otherwise reject the
lineup. After making an identification decision, participants were
asked to express their level of confidence: 0%, 20%, 40%, 60%,
80%, or 100%. At this point the standard simultaneous lineup and
showup procedures were complete. Participants in the lineup con-
dition were now asked to complete the rule out procedure. Partici-
pants were asked to indicate for any person they did not initially
identify, how confident they were that person was not the culprit.
If a participant had initially rejected the lineup, a rating scale (0%,
20%, 40%, 60%, 80%, 100%) appeared above each lineup member
in the top row of the lineup and below each lineup member in the
bottom row of the lineup. If a participant had initially made an af-
firmative identification, the identified person’s photo was present
during the rule out procedure, but there was no rating scale
attached to his photograph.

Results

We first describe the categorical outcomes for standard simultane-
ous lineups and showups. We then present the results of a suspect-
identification Receiver Operating Characteristic (ROC) analysis to
show that we replicated the typical finding that lineups better dis-
criminate guilty-suspect identifications from innocent-suspect identi-
fications than do showups. Next, we present the results of a full
ROC analysis, that includes all lineup outcomes, to compare the
overall discriminabilities of the standard simultaneous lineup, the
showup, and the rule out procedure. Finally, we present supplemen-
tal analyses that help to clarify our primary results. In the process of
analyzing the data, we used RStudio (RStudio Team, 2018), tidy-
verse (Wickham et al., 2019), pROC (Robin et al., 2011), boot
(Canty & Ripley, 2021), gridExtra (Baptiste, 2017), and MBESS
(Kelley, 2007).

Table 1 provides an overview of the categorical identification
outcomes from both the simultaneous lineup and showup condi-
tions. Because the rule out procedure results in the same categori-
cal outcomes as the standard simultaneous lineup, it is not
depicted in Table 1. The showup procedure led to a culprit identifi-
cation rate of 72% and an innocent-suspect identification rate of
24%. The lineup led to a culprit identification rate of 48% and an
innocent-suspect identification rate of 5%.
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Table 1

Identification Decisions as a Function of Culprit Presence and Lineup Type

Culprit presence

Culprit present

Culprit absent

Procedure Suspect ID Filler ID Rejection Suspect ID Filler ID Rejection
Showup 72% (581) — 28% (224) 24% (191) — 76% (616)
Lineup 48% (396) 14% (118) 37% (306) 5% 26% (265) 69% (584)

Note. The values in parentheses are frequencies. Showups do not include fillers and so there are no filler iden-

tifications for the showup conditions. We estimated the innocent-suspect identification rate for the culprit-
absent lineup member by dividing the total culprit-absent false alarm rate (31%) by the number of lineup mem-

bers (6).

Suspect-Identification ROC Curves

Numerous previous studies have demonstrated that lineups bet-
ter discriminate guilty-suspect identifications from innocent-
suspect identifications than do showups (e.g., Clark, 2012; Steblay
et al., 2003; Wetmore et al., 2015). In other words, lineups have
better potential to rule in the guilty and protect innocent suspects
than do showups. Before comparing the overall discriminability of
the procedures under investigation, we first examine whether the
present experiment replicated the typical finding that lineups are
more effective at ruling in the guilty than are showups.

Figure 3 depicts suspect-identification ROC curves for both the
standard simultaneous lineup and showup procedures. In generat-
ing ROC curves, the goal is to order operating points from the
strongest evidence of guilt (weakest evidence of innocence) to
the weakest evidence of guilt (strongest evidence of innocence).
The eyewitness’ expressed level of confidence serves as a good
proxy for evidence of guilt—high-confidence suspect identifica-
tions provide stronger evidence of guilt than do low-confidence

Figure 3
Suspect-Identification ROC Curves for Lineups and Showups
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Note. In the instance that a witness identifies the suspect, there is no dis-
tinction between the standard simultaneous lineup and the rule out proce-
dure. Therefore, the suspect identification ROC curves for the standard
simultaneous lineup and rule out procedures are identical, and we omit
the rule out curve to avoid redundancy.

suspect identifications. Accordingly, for both procedures, the left-
most operating point represents the origin, and the second-to-leftmost
operating points represent the guilty- and innocent-suspect identifica-
tion rates made with 100% confidence. The third-to-leftmost points
represent the proportions of guilty- and innocent-suspect identifica-
tions made with at least 80% confidence. In other words, the third-
to-leftmost operating point includes both suspect identifications
made with 100% confidence and suspect identifications made with
80% confidence. One continues plotting points in this fashion until
all the guilty-suspect identifications and all the innocent-suspect
identifications are reflected in a single operating point. That is the
operating point at which the suspect-identification ROC curve ter-
minates. Because we did not have a designated innocent-suspect
in the culprit-absent lineup, we divided the overall false alarm
rate by the total number of lineup members (6) to estimate the
innocent-suspect identification rate.

Two things are immediately apparent from Figure 3 First, the
showup curve spans a greater range on both the X (Innocent-Suspect
Identifications) and Y (Guilty-Suspect Identifications) axes. This
tells us that the showup results in both higher rates of guilty-suspect
identification and innocent-suspect identification than does the
standard simultaneous lineup. Second, the lineup curve bows above
the showup curve, which suggests that the lineup might be more
effective at discriminating guilty-suspect identifications from
innocent-suspect identifications than is the showup procedure.
To test this statistically, we compared the partial Area Under the ROC
curves (pAUC) for the range of the X-axis that is covered by the
standard simultaneous lineup (.00-.06). Replicating past research,
the simultaneous lineup was more effective at discriminating
guilty-suspect identifications from innocent-suspect identifications
(pAUC = .021) than was the showup procedure (pAUC = .013),
D =3.80, p < .001.

Full ROC Curves Comparing Overall Discriminability

Figure 3 reflects only what happens when the witness identifies
the suspect. Assessing the overall discriminability of a procedure,
however, requires an examination of all possible lineup outcomes.
This is because the overall discriminability of a lineup is deter-
mined both by its potential to rule in guilty suspects and by its
potential to rule out innocent suspects. As previously mentioned,
when generating ROC curves, operating points should be ordered
from strongest evidence of guilt (weakest evidence of innocence)
to weakest evidence of guilt (strongest evidence of innocence).
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Figure 4
Full ROC Curves Comparing the Relative Discriminability of the
Simultaneous Lineup, Showup, and Rule Out Procedures

1 R

0.9

o o o
(e} ~N 0
N

Culprit Present
o
[8)]

{
041 @
03] ®
0.2 /
[
01 ® @ Rule Out
‘(‘ Simultaneous Lineup
0 Showup

0 01 02 03 04 05 06 07 08 09 1
Culprit Absent

Because suspect identifications provide stronger evidence of guilt
than do rejections or filler identifications, the ROC curves depicted
in Figure 4 include, and extend, the suspect-identification ROC
curves that were depicted in Figure 3 For example, on a showup
procedure, the strongest evidence of guilt is a 100%-confidence
suspect identification, and the strongest evidence of innocence is a
100%-confidence rejection. Accordingly, we extended the suspect-
identification showup ROC curve depicted in Figure 3 by adding a
point for each level of rejection confidence and ordered these
points in ascending order. The showup ROC curve depicted in
Figure 4 now spans the entire width of the ROC space.

For the rule out procedure we generated an ROC curve based
on the confidence ratings participants assigned to the suspect and
then ordered those operating points from strongest evidence of
guilt (100% confidence suspect identification) to strongest evi-
dence of innocence (100% confidence rule out rating). In other
words, to create the rule out ROC curve, we extended the suspect-
identification lineup ROC curve depicted in Figure 3 by adding a
point for each level of rule out confidence (0%, 20%, 40%, 60%,
80%, 100%) assigned to the suspect and ordered these points in
ascending order. Because we did not have a designated innocent-
suspect in the culprit-absent condition, we used all six confidence
ratings that each participant provided to produce the rule out
ROC curve. The result is that each operating point is equivalent
to having divided the total number of culprit-absent outcomes at
that interval by six (the total number of lineup members; e.g.,
Ayala et al., 2022).

For the standard simultaneous lineup ROC curve, we used the
same suspect identification data that we used for the rule out pro-
cedure (once again assuming a perfectly fair lineup). However,
rather than extending this curve with rule out ratings, we
extended the standard simultaneous lineup curve by using filler
identifications and confidence in global (or initial) rejection deci-
sions. We first added a point to reflect the overall suspect identi-
fication rate plus the overall filler identification rate. We then
added an additional point for each level of global rejection confi-
dence (0%, 20%, 40%, 60%, 80%, 100%) and ordered these

points in ascending order. The decision to include only one oper-
ating point for fillers collapsed over all levels of confidence and
to embed that point between the suspect identifications and rejec-
tion decisions was based on the predictions of an equal-variance
signal detection model with a MAX decision rule. According to
that model, filler identifications should be low in diagnostic
value and confidence in a filler identification should bear little
relation to culprit presence (Smith & Ayala, 2021; Yang &
Smith, 2022). Readers who are interested in more nuanced
details about the computations are directed to our publicly avail-
able analysis code.

As we predicted, the showup (AUC = .7976) better discrimi-
nated between guilty suspects and innocent suspects than did the
standard simultaneous lineup (AUC = .7409), D = 349, p <
.001. Likewise, the rule out procedure (AUC = .8232) also better
discriminated between guilty suspects and innocent suspects
than did the standard simultaneous lineup (AUC = .7409), D =
5.79, p < .001. Finally, we found that the rule out procedure
(AUC = .8232) led to a slight increase in discriminability when
compared to the showup (AUC = .7976), D = 1.92, p = .027
(one-tailed). The benefit of the rule out procedure over the
showup was slight even though the rule out curve visually domi-
nated the showup curve over almost the entire width of the ROC
space (see Figure 4).

Confidence-Accuracy Characteristic Analysis

Figure 5 depicts confidence-accuracy characteristic analyses for
all identification procedures separated by suspect identifications
and rejections (Mickes, 2015). The points and lines provide infor-
mation about the confidence-accuracy relation and the bars provide
information about the yield. For lineups, suspect identifications
made with 100% confidence were correct 96% of the time and sus-
pect identifications made with 80% confidence were correct 95% of
the time. In short, high confidence implied high accuracy (Wixted
& Wells, 2017). For showups, suspect identifications made with
100% confidence were correct 89% of the time, but identifications
made with lower levels of confidence were far less accurate. These
patterns largely replicate past research (e.g., Eisen et al., 2022; Sau-
erland et al., 2018; Wixted & Wells, 2017). For suspect identifica-
tions, the yield reflects the total proportion of culprit-present
conditions leading to a particular outcome. For example, only 9%
of witnesses who viewed a culprit-present lineup were able to iden-
tify the culprit with 100% confidence. That might be reason for
concern if it were not for the fact that 20% of witnesses who
viewed a culprit-present lineup were able to identify the culprit
with 80% confidence and their accuracy was nearly as high as
the 100%-confidence group (95% versus 96%).

Our primary objective was to examine why rejections from line-
ups are typically low in diagnostic value and to test a theoretically
informed approach to increasing the diagnostic value of those
decisions. In that respect, there are several noteworthy points that
can be drawn from Figure 5. First, lineup rejections were relatively
low in accuracy and as is evident from the relatively flat slope of
the confidence-accuracy function, confidence was only a modestly
related to accuracy. For example, rejections made with 100% con-
fidence from lineups were accurate only 75% of the time. Second,
and in contrast to lineups, for showups the confidence-accuracy
function for rejections mirrored that of the confidence-accuracy



This document is copyrighted by the American Psychological Association or one of its allied publishers.

This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

RULE OUT PROCEDURE 27

Figure 5
Confidence-Accuracy Characteristic Functions for Suspect
Identifications and Rejections From Simultaneous Lineups,

Showups, and Rule Out Procedures
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Note. 1In the left panel, points represent suspect-identification accuracy
at each level of confidence. In the right panel, points represent the propor-
tion of correct rejections at each level of confidence. In both panels, bars
represent the yield (or probability mass function). For suspect identifica-
tions (left panel), the yield is the proportion of culprit-present trials that
resulted in a suspect identification at some expressed level of confidence.
For rejections (right panel), the yield represents the proportion of culprit-
absent trials that resulted in a correct rejection at some expressed level of
confidence. For suspect identifications, the standard simultaneous lineup
and rule out procedures have identical confidence-accuracy functions and
the confidence-accuracy function for the standard simultaneous lineup is
completely covered by the confidence-accuracy function for the rule out
procedure.

function for suspect identifications—low confidence was associ-
ated with relatively low accuracy and high confidence was associ-
ated with relatively higher accuracy. In fact, rejections made with
100% confidence from showups were accurate 87% of the time.
This asymmetry between lineups and showups is consistent with
the model presented in Figure 2 and with the filler curtain effect
more generally. In the absence of fillers, confidence should be a
relatively good predictor of accuracy for both suspect identifica-
tions and rejection decisions and the showup data are consistent
with that expected pattern. In the presence of fillers, rejection ac-
curacy should be much lower than suspect-identification accuracy
and the lineup data show that pattern.

Most importantly the rule out ratings showed a relatively strong
confidence-accuracy relation. Rule out ratings made with 100%
confidence were correct 87% of the time, which is the same
100%-confidence accuracy rate that was achieved by the showup.
At lower levels of confidence, accuracy was lower for the rule out
procedure than it was for the showup. This does not mean that, at
the aggregate, the rule out procedure had worse rejection accuracy
than did the showup. Inferences about rejection accuracy must
also consider yield and the rule out procedure yielded a much
higher rate of 100%-confidence correct rejections (43%) than did
the showup procedure (19%). Because rejections made with
100%-confidence were much higher in accuracy than rejections

made with lower levels of accuracy, the rule out procedure, if any-
thing, had better rejection accuracy than did the showup (see the
right side of Figure 4 where the rule out ROC curve dominates the
showup ROC curve).

Can Witnesses Who Mistakenly Identify Fillers Be Used
to Discriminate Between Guilty Suspects and Innocent
Suspects?

We conclude our results section with an examination of whether
rule out ratings are useful both for witnesses who initially rejected
the lineup and for witnesses who initially identified a filler. A wit-
ness who identifies a filler has demonstrated that her memory is
less than perfectly reliable. Yet, past research suggests that even
these demonstrably unreliable eyewitnesses possess memorial in-
formation that can be used to discriminate between guilty suspects
and innocent suspects (e.g., Ayala et al., 2022; Brewer et al.,
2020; McAdoo & Gronlund, 2016). In our initial test of the rule
out procedure, we found that rule out ratings discriminated
between guilty suspects and innocent suspects even for those wit-
nesses who mistakenly identified a filler (Ayala et al., 2022).

We computed an average rule-out rating for each culprit-absent
witness. For witnesses who identified a filler, we averaged rule out
ratings for the five lineup members the witness did not identify.
For witnesses who rejected the lineup, we averaged rule out rat-
ings for all six lineup members. We then compared these averages
to the ratings that culprit-present witnesses assigned to the culprit.
We used Welch independent-samples #-tests for these compari-
sons. Culprit-absent witnesses who rejected the lineup assigned
higher rule out ratings to innocent persons (M = 74.30, SD =
22.41) than culprit-present witnesses who rejected the lineup
assigned to the culprit (M = 46.03, SD = 31.85), #(459.81) = 13.76,
p <.001,d = .97, (95% CI: .83, 1.12). Interestingly, culprit-absent
witnesses who initially identified a filler assigned higher rule out
ratings to innocent persons (M = 61.05, SD = 29.93) than culprit-
present witnesses who identified a filler assigned to the culprit (M =
44.96, SD = 31.11), 1(204.92) = 4.65, p < .001, d = .51, (95% CI:
.29, .73). In summary, rule out ratings discriminated between guilty
suspects and innocent suspects both when they came from witnesses
who initially rejected the lineup and even when they came from wit-
nesses who mistakenly identified fillers.

Discussion

We examined why lineup rejections are less diagnostic of inno-
cence than suspect identifications are of guilt and tested a signal
detection-informed approach for increasing the diagnostic value of
lineup rejections. According to the MAX signal detection model
(see Figure 2), lineup rejections often scale match to memory for a
filler rather than for the suspect, which undermines the potential
for lineups to rule out innocent suspects. Fillers were so detrimen-
tal to the rule out potential of lineups that lineups had worse dis-
criminability than did showups (see Figure 4; Eisen et al., 2022;
Starns et al., 2021). This pattern demonstrates that lineups are not
objectively superior to showups and reinforces recent calls to con-
sider all identification outcomes when making inferences about
which of two identification procedures is superior (Smith et al.,
2020; Starns et al., 2021). Whereas lineups are better at ruling in
the guilty, showups are better at ruling out the innocent. Given this
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trade-off, reasonable people can disagree about which procedure is
a better investigative tool. Yet, it is important to appreciate that
because showups lack fillers, they have no mechanism for catching
mistaken identifications and might often lead to drastically high
rates of innocent-suspect identification (e.g., Eisen et al., 2017;
Smith et al., 2013, 2020; Wetmore et al., 2015). Fortunately, the
criminal justice system need not be forced to choose between these
two procedures. The rule out procedure was as effective at ruling
in guilty suspects as was the standard simultaneous lineup and was
as effective at ruling out innocent suspects as was the showup pro-
cedure. In other words, the rule out procedure was objectively
superior to both the standard lineup and to the showup procedure.

We also found that the confidence-accuracy relation for rejec-
tion decisions was stronger when witnesses made decisions about
individual faces compared to when witnesses made decisions
about sets of faces. Others have inferred from this pattern that the
reason the confidence-accuracy relation is weaker for lineup rejec-
tions than for suspect identifications must have to do with differen-
ces in how witnesses generate confidence judgments (e.g., Brewer
& Wells, 2006; Lindsay et al., 2013; Sauerland et al., 2012; Yil-
maz et al., 2022). According to this dual-process account, suspect-
identification confidence is based on the degree of match between
the suspect and the witness’ memory for the culprit, but lineup-
rejection confidence is based on integrating the individual match
values for each lineup member into one global confidence judg-
ment. This integration process is assumed to be suboptimal,
attenuating the strength of the confidence-accuracy relation for
lineup rejections. Our theoretical account shows that such elabo-
rate theorizing is not needed to explain the confidence-accuracy
asymmetry. Consider again the MAX signal detection model in
Figure 2. For both suspect identifications and lineup rejections the
MAX model assumes that confidence reflects the degree of match
between the MAX lineup member and the witness’ memory for
the culprit. Even so, the MAX model still predicts a weaker
confidence-accuracy relation for lineup rejections compared to sus-
pect identifications. This is because confidence in a lineup rejection
will often reflect match-to-memory for a filler who provides a better
match to the witness’ memory for the culprit than does the innocent
suspect. The result is that witnesses who view culprit-absent lineups
tend to be less confident that the culprit is absent from the lineup
than they are that the suspect is innocent. Indeed, only 11% of
culprit-absent participants were able to reject the entire set of lineup
members with 100% confidence, but 43% of these same witnesses
were able to reject the innocent suspect with 100% confidence (see
Figure 5).

A major limitation of the standard simultaneous lineup is that it
often results in filler identifications. In fact, a recent descriptive
summary of 6,734 actual police lineups estimates that eyewit-
nesses identify a filler on 24% of lineups (Wells et al., 2020).
Although fillers are essential for protecting innocent suspects from
mistaken identification, when a standard simultaneous lineup cul-
minates in a filler identification there is a huge loss of potential in-
formation. This is because when a witness identifies a filler, the
investigator learns that at least one person provides a stronger
match to memory than does the suspect (viz., the identified filler),
but little else. Worse yet, confidence in a filler identification bears
almost no relation to suspect guilt (Smith & Ayala, 2021). Yet, as
we have shown here, even witnesses who mistakenly identify fill-
ers possess additional memorial information that is useful for

discriminating between guilty suspects and innocent suspects
(Ayala et al., 2022; McAdoo & Gronlund, 2016). By not following
up on filler identifications by directly probing the match between
the suspect and the witness’ memory for the culprit, the standard
simultaneous lineup is failing to extract potentially diagnostic in-
formation from the witness’ memory.

The rule out procedure led to slightly better discriminability
than did the showup procedure (see Figure 4). As predicted, the
rule out procedure was more effective at ruling in guilty suspects
than was the showup procedure (see Figure 3). However, it also
appears as though the rule out procedure may be slightly more
effective at ruling out innocent suspects than is the showup (see
the right side of Figure 4). For both the showup and rule out pro-
cedures rejections made with 100% confidence were correct 87%
of the time. But the showup procedure led to far fewer 100%-
confidence correct rejections (19%) than did the rule out procedure
(43%). We can only speculate, but maybe this reflects a benefit of
being able to compare faces (e.g., Meissner et al., 2005; Sauer
et al., 2008; Wixted & Mickes, 2014). For example, if one or more
of the fillers provided a stronger match to memory than did the sus-
pect, that might have increased a witness’ confidence that the sus-
pect was innocent. Of course, witnesses do not know which lineup
member is the suspect and which lineup members are fillers, but
investigators are privy to this information and if relative signal
strength tends to increase rule out ratings for innocent suspects, that
could help investigators to discriminate between guilty suspects and
innocent suspects.

Of course, maximizing discriminability is also desirable (and
more desirable than adopting a more conservative test in our opin-
ion). Fortunately, the simultaneous lineup plus rule out procedure
affords the same protections to innocent suspects as does the si-
multaneous lineup, while also being as effective at ruling out the
innocent suspect as the showup. Hence, the rule out procedure has
better discriminability and is objectively superior to both the
standard lineup and showup procedures. Given the observed bene-
fits of the rule out procedure (see also Ayala et al., 2022), which
were predicted a priori by formal quantitative theory, policy rec-
ommendations seem straightforward. The rule out procedure
should be endorsed by the scientific community and implemented
by law enforcement personnel. The rule out procedure simultane-
ously maximizes the potential for eyewitness memory to rule in
guilty suspects and to rule out innocent suspects.

Finally, it is important to note the similarities between the rule
out procedure and the ratings-based identification procedure
(Brewer et al., 2012, 2020; Brewer & Doyle, 2021; Sauer et al.,
2008, 2012; Sauer & Brewer, 2021). With the ratings-based identi-
fication procedure the witness is never makes a categorical identi-
fication decision and instead assigns a confidence rating to each
lineup member. These confidence ratings are then used by an out-
side observer, such as the police investigator, to discriminate
between guilty suspects and innocent suspects. The ratings-based
identification procedure has much in common with the rule out
procedure, but the overall discriminability of the ratings-based
procedure has never been compared to either the standard simulta-
neous lineup or showup procedures. In theory, we would be sur-
prised to find anything more than trivial differences between the
ratings-based and rule out procedures. In fact, when we first dis-
covered that the standard simultaneous lineup undermined the
potential for eyewitness memory to rule out innocent suspects, we
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theorized that the ratings-based procedure would prove superior
(Smith & Ayala, 2021). However, in a subsequent review of the
literature, we noted some points of resistance to the ratings-based
procedure. For example, an identification procedure is the point in
an investigation when a witness either formally accuses the sus-
pect or does not (Dodson & Garrett, 2021; Steblay & Brooks,
2021). Because this is an important property of a lineup from a
legal standpoint, the criminal justice system would likely be resist-
ant to any identification procedure that does not secure a categori-
cal identification decision. Hence, we developed the rule out
procedure, which we view as hybrid of the standard simultaneous
lineup and ratings-based identification procedures.

Conclusion

It seems clearer now than ever that eyewitness memory has a re-
markable potential to detect when the culprit is absent from a
lineup. The asymmetric value of suspect identifications and lineup
rejections is attributable to a discrepancy between what the stand-
ard simultaneous lineup measures when a witness identifies a sus-
pect compared to when a witness rejects a lineup (see Figure 2).
When a witness identifies a suspect, police investigators learn that
the suspect provides a stronger match to memory than do the
remaining lineup members and confidence indexes the strength of
this match. But when a witness rejects a lineup, investigators learn
nothing about whether the suspect provided a stronger or weaker
match to memory than did the other lineup members and confi-
dence typically indexes match to memory for a filler rather than
for the suspect. These global lineup rejections provide only weak
evidence of innocence (Wells et al., 2015) and confidence in these
decisions bears a relatively weak relation to accuracy (Brewer &
Wells, 2006; Sporer et al., 1995; Wixted & Wells, 2017). In con-
trast, the present work demonstrates that the rejection of a spe-
cific face is relatively diagnostic of innocence and confidence in
these specific rejections bears a relatively strong relation to ac-
curacy. In fact, even for witnesses who mistakenly identified
fillers rule out ratings discriminated between guilty suspects and
innocent suspects.

It is difficult not to be excited about the potential applied impli-
cations of this work. The standard simultaneous lineup is flawed
by design. When witnesses identify fillers or reject lineups, the
standard simultaneous lineup typically does not measure match to
memory for the suspect and thus, does not measure the probability
that the suspect is guilty. This undermines the potential for eyewit-
ness memory to rule out innocent suspects and the potential for
police investigators to discriminate between guilty suspects and
innocent suspects. We have now demonstrated these limitations
theoretically (see Figure 2), computationally (Smith & Ayala,
2021), and empirically (Ayala et al., 2022). Clearly it is time to
move on from this deeply flawed identification procedure. In fact,
contrary to consensus among psychological scientists and legal
scholars, we also demonstrated that the showup procedure better
discriminates guilty suspects from innocent suspects than does the
standard simultaneous lineup (Eisen et al., 2022; Starns et al.,
2021). Given the inherent risk that a showup poses to a potentially
innocent suspect, many will find that evidence unsettling. We too
would be unsettled if it were not for the fact that there is an easy
way to maintain the protective features of lineups, while also max-
imizing discriminability. After making categorical identification

decisions, witnesses should be asked to provide a series of confi-
dence ratings—one for each face depicted in the lineup.
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