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Fast and Confident: Postdicting Eyewitness Identification Accuracy
in a Field Study

Melanie Sauerland and Siegfried L. Sporer
University of Giessen

The combined postdictive value of postdecision confidence, decision time, and Remember-Know-
Familiar (RKF) judgments as markers of identification accuracy was evaluated with 10 targets and 720
participants. In a pedestrian area, passers-by were asked for directions. Identifications were made from
target-absent or target-present lineups. Fast (optimum time boundary at 6 seconds) and confident
(optimum confidence boundary at 90%) witnesses were highly accurate, slow and nonconfident witnesses
highly inaccurate. Although this combination of postdictors was clearly superior to using either postdictor
by itself these combinations refer only to a subsample of choosers. Know answers were associated with
higher identification performance than Familiar answers, with no difference between Remember and
Know answers. The results of participants’ post hoc decision time estimates paralleled those with
measured decision times. To explore decision strategies of nonchoosers, three subgroups were formed
according to their reasons given for rejecting the lineup. Nonchoosers indicating that the target had
simply been absent made faster and more confident decisions than nonchoosers stating lack of confidence
or lack of memory. There were no significant differences with regard to identification performance across
nonchooser groups.

Keywords: postdecision confidence, decision time, remember-know distinction, eyewitness identifica-
tion, multiple targets

The importance of eyewitness identifications for investigating
and prosecuting crimes is undoubted. However, cases of miscar-
riages of justice in which eyewitness identifications played a key
role (Scheck, Neufeld, & Dwyer, 2000; Wells, Small, Penrod,
Malpass, Fulero, & Brimacombe, 1998) call for procedures that
allow the assessment of identification decisions. The focus of the
present study is on assessment variables that may be used to
retroactively assess individual witnesses’ decision making accu-
racy. The most widely used assessment variables are postdecision
confidence (e.g., Sporer, Penrod, Read, & Cutler, 1995) and deci-
sion time (e.g., Sporer, 1992, 1993, 1994; Weber, Brewer, Wells,
Semmler, & Keast, 2004). Other approaches that explore different
types of decision processes via self-reports have also been ex-
plored lately (Dunning & Stern, 1994; Kneller, Memon, & Steve-
nage, 2001; Sauerland & Sporer, 2007).

It is the first aim of the present research to examine the com-
bined utility of three assessment variables for postdicting identi-
fication accuracy using live interactions in a field setting. Specif-
ically, we study the relationship between response times and
identification accuracy, focusing on the time boundary that best
discriminates correct from incorrect decisions. We also analyze the
confidence-accuracy (CA) relationship via correlation and calibra-
tion measures. Additionally, we study the relationship between
confidence and identification accuracy, analogous to the time
boundary analysis, focusing on the confidence boundary that best
discriminates correct from incorrect decisions. Finally, the useful-
ness of a judgment of the state of awareness and the existence of
recollective experience is explored via Remember-Know-Familiar
(RKF) judgments (e.g., Conway, Gardiner, Perfect, Anderson, &
Cohen, 1997; Gardiner, Ramponi, & Richardson-Klavehn, 2002;
Tulving, 1985).

Postdecision confidence and decision times each by themselves
have been researched extensively in the past, but have only been
combined in a few studies (Brewer & Wells, 2006; Sauerland &
Sporer, 2007; Sporer, 1992; Weber et al., 2004). Furthermore,
combinations with other postdictors are rare. We expected com-
binations of postdictors to lead to more correct classifications than
each postdictor by itself.

Until now, no assessment variable that is capable of making
valid postdictions about decisions made by nonchoosers has been
identified. A postdictor for nonchoosers’ identification accuracy
could be a valuable instrument to exonerate innocent suspects. The
second aim of the study was therefore to test the usefulness of
nonchoosers’ self-reports about their decision processes as a post-
dictor of lineup rejection accuracy.
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Furthermore, the present study addresses one shortcoming
that affects most identification studies. Although the need for
sufficient participant sample sizes seems obvious to most, the
need to sample stimuli appears to be far less straightforward
(Wells & Windschitl, 1999). Whereas some studies have re-
ported results for two targets (Brewer, Caon, Todd, & Weber,
2006, Experiment 2; Brewer & Wells, 2006; D. S. Lindsay,
Read, & Sharma, 1998), very few studies have used more
(Brigham, 1990). These studies found that the results differed
between targets with regard to identification accuracy, choosing
rates in target-present (TP) and target-absent (TA) lineups
(Brewer, Caon et al., 2006, Experiment 2; Brewer & Wells,
2006), optimum time boundaries (Brewer, Caon et al., 2006,
Experiment 2), the CA correlations (D. S. Lindsay et al., 1998),
and the CA calibrations (Brewer & Wells, 2006). These results
show that general conclusions based on a single target could be
misleading. Therefore, we included 10 targets in the present
study.

Data were collected from passers-by in the pedestrian zone of
a small university town. With targets asking for directions,
participants were not aware that they would later be asked to
make an identification (i.e., an incidental learning situation
without the involvement of strong emotions). Thus, the study
simulates cases where the fact that a crime is taking place is not
apparent to potential witnesses. As the stimulus event was a live
event, not a film, the variation in stimuli does not only entail
differences in appearance between targets to be recognized.
Rather, the variation in stimuli represents a complex construct
of different stimulus persons and encoding conditions with
regard to interaction times with participants, angle of view,
background context, and so forth.

Decision Time-Accuracy Relationship

The negative relationships between response times and identi-
fication accuracy for choosers (people who make a positive iden-
tification) but not for nonchoosers (people who reject the lineup)
are well established (Dunning & Stern, 1994; Kneller et al., 2001;
Sauerland & Sporer, 2007; Sporer, 1992, 1993, 1994; Weber et al.,
2004; Weber & Brewer, 2006). Recently, researchers have tried to
establish a decision time boundary within which correct decisions
are highly likely, and therefore incorrect decisions highly unlikely
(Dunning & Perretta, 2002; Smith, Lindsay, & Pryke, 2000). When
splitting the time to decision into three groups (1–15 seconds,
16–30 seconds, �30 seconds), Smith et al. (2000) found that
eyewitnesses making their choice within the first 15 seconds were
correct in 70% of the cases, whereas accuracy rates in the other
intervals dropped to 43% and 18%, respectively.

Dunning and Perretta (2002) postulated that witnesses mak-
ing a positive identification within 10 to 12 seconds were highly
likely to be correct and that these time boundaries were invari-
ant across experimental conditions. The authors based their
conclusion on four studies, all of which showed that the best
discrimination between correct and incorrect choosers was
roughly at 10 to 12 seconds and termed this cut-off point
optimum time boundary. Witnesses who made their identifica-
tion within 10 seconds were largely accurate, with an average
accuracy rate across the four studies of 87%. Slower choosers

were accurate in about 50% of the cases. Response times of
correct and incorrect nonchoosers did not differ.

In an attempt to explain their results, Dunning and Perretta
(2002) argued that correct identifications tended to be made via
an automatic cognitive process whereas incorrect identification
decisions were made more deliberately via a process of elimi-
nation (see also Dunning & Stern, 1994). Deliberate decisions
that use an eliminative decision strategy are considered to be
conscious and effortful. In contrast, automatic decisions are
described as fast and unconscious. Therefore, Dunning and
Perretta (2002) claimed that automatic processes should not be
influenced by external circumstances, that is, changes in the
context of the identification procedure. The invariability of the
optimum time boundary found in their experiments was there-
fore taken as evidence for the automaticity of accurate positive
identifications.

Contrary to the findings of Dunning and Perretta (2002), Weber
et al. (2004) found optimum time boundaries to vary between 5
seconds to 29 seconds across four studies using six targets. Their
accuracy rates were considerably lower (67%) than those found by
Dunning and Perretta (2002). When confidence was taken into
account in addition to response time, much higher classification
rates were obtained within the 10 second window (88%) for rather
confident witnesses (90% or 100% confident) than for less confi-
dent ones (0% to 80% confident; 54%). These data suggest that
response latencies should not be considered in isolation but jointly
with other assessment variables, in particular, confidence.

Also contrary to Dunning and Perretta’s conclusions, Brewer,
Caon et al. (2006) found that manipulations of retention interval (0
vs. 15 vs. 30 minutes) and lineup size (4 vs. 8 vs. 12 persons) both
influenced response times and time boundaries. Short retention
intervals and smaller nominal lineup sizes lead to faster decisions
and earlier optimum time boundaries than longer retention inter-
vals and larger lineup sizes. None of the identified time boundaries
were within the 10 to 12 second interval postulated by Dunning
and Perretta (2002).

In the present study, we aimed at providing further evidence
regarding the invariance of the “10–12 second rule” postulated by
Dunning and Perretta. To do so, we analyzed empirical time
boundaries for 10 different targets who interacted with a represen-
tative sample of interviewees in short interactions of various
lengths at different locations. We expected to replicate the negative
correlation between decision times and identification accuracy for
choosers but not nonchoosers.

Even though the measurement of decision times is highly
desirable, police do not (yet) routinely collect those. As a
possible resort in cases where the actual decision times are not
available, we asked our participants to give an estimate of their
decision time. To test the usefulness of estimated decision times
as a substitute of measured decision times, we conducted anal-
yses on estimated decision times that were parallel to those
conducted with measured decision times. We expected a posi-
tive correlation between the two measures, and a negative
relationship with identification accuracy for choosers but not
for nonchoosers. Furthermore, we expected both measures to
elicit similar result patterns with regard to their postdictive
value.
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Confidence-Accuracy Relationship

Meta-analyses on the relationship between postdecision confi-
dence and identification accuracy reported small to medium point-
biserial correlations of r � .25 (Bothwell, Deffenbacher, &
Brigham, 1987) and r � .28 (Sporer et al., 1995). Importantly,
Sporer et al.’s (1995) separate analyses for choosers and nonchoos-
ers revealed that the CA relationship was considerably higher for
choosers (r � .37) than for nonchoosers (r � .12).

However, assessing the CA relationship via point-biserial cor-
relations has been criticized (Brewer, 2006; Brewer & Wells,
2006; Juslin, Olsson, & Winman, 1996; Weber & Brewer, 2006) as
reliance on point-biserial correlations can result in discounting of
informative CA relations (Brewer, 2006), for example, because of
a lack of variation in confidence or accuracy. Furthermore, the
correlation coefficient does not give guidance on how to interpret
a single confidence rating. Consequently, some researchers have
chosen a different approach to determine the CA relationship,
namely by computing the calibration between confidence and
accuracy.

Whereas at first there were primarily face recognition studies
using calibration measures (Cutler & Penrod, 1989; Olsson, Juslin,
& Winman, 1998; Weber & Brewer, 2003, 2004, 2006) the body
of research using eyewitness identification paradigms is now
growing (e.g., Brewer, Keast, & Rishworth, 2002; Brewer &
Wells, 2006; Juslin et al., 1996; Olsson & Juslin, 1999). In line
with results on CA correlations, the general result pattern shows a
better calibration for choosers than for nonchoosers (Brewer &
Wells, 2006; Brewer et al., 2002; Weber & Brewer, 2003, 2006).

The present study examined the CA relationship, using both
correlation and calibration for the identification task. We expected
the CA relation to be stronger for choosers than for nonchoosers.
For the combination with decision times, we sought to establish an
empirical confidence boundary that best discriminates between
correct and false choices analogous to Dunning and Perretta’s
(2002) time boundary.

Remember-Know-(Familiar) Judgments

The third assessment variable included in the present study was
a judgment of recollective experience, that is, Tulving’s (1985)
Remember-Know (RK) distinction proposed in the context of
dual-process theories of recognition memory. In a typical RK
study, first participants typically are exposed to a list of stimuli
(often words). At test, participants indicate whether a particular
stimulus had been presented before. Upon positive responses, a
Remember or Know judgment follows. Remembering corresponds
to conscious recollection with regard to the moment when the
stimulus was presented. Knowing refers to recognition of the word
in the absence of conscious recollection.

Later, Guess and Familiar options were added. Guess re-
sponses (Rajaram, 1996) were supposed to be given when
participants had some other reason than Remembering or
Knowing to assume that a stimulus was encountered in the
study list. Familiar responses (e.g., Conway et al., 1997; Wright
& Sladden, 2003) are assumed to lie between Know and Guess
responses, indicating that one alternative seems more familiar
than any other, in the absence of Remembering or Knowing
(Conway et al., 1997). To test this, half of our participants

making a positive identification were randomly assigned to an
answer form that contained a Familiar option in addition to the
Remember and Know options. A Guess option was not in-
cluded, as this option would undermine the representativeness
of the experimental task to courtroom situations. Courts cer-
tainly would have reservations to convict a person based on a
witness who justified his or her lineup decision as a good
“guess.”

Since Tulving’s original proposal, other models have been de-
veloped in an effort to account for RK data, including dual-process
theories of recognition memory (Yonelinas, 1994) and one-
dimensional signal detection models (Donaldson, 1996; Hirshman
& Master, 1997). Some of these models assume RK judgments to
be equivalent to confidence statements (Donaldson, 1996), others
found differences between them (e.g., Mäntylä, 1997; see Dunn,
2004, for a discussion). Rotello, Macmillan, and Reeder (2004)
proposed a two-dimensional model of RK judgments. They com-
bined Tulving’s idea that Remembering and Knowing reflected
two distinct forms of memory (global familiarity and specific
recollection) with the signal detection approach. Translating their
ideas to eyewitness identification, choosers who give Remember
responses decision should be more accurate than those giving
Know responses.

However, when we contrast this view with the automatic and
deliberate decision processes postulated by Dunning and Stern
(1994), we would expect witnesses reporting automatic decision
processes (i.e., “just knowing”) to make more correct, and faster
decisions than those making deliberate decisions.

To summarize, rival hypotheses exist about the superiority of
Remember and Know judgments for postdicting identification
accuracy, with existing (mostly unpublished) data being inconclu-
sive (see Table 1). We expected both, Remember and Know
responders to show better identification performance than partic-
ipants giving a Familiar response.

Nonchoosers’ Decision Processes

As noted above, previous research has consistently shown that
associations of identification accuracy with postdecision confi-
dence and decision times are statistically reliable for positive
identification decisions, but not for negative identification deci-
sions.

In an attempt to explain this observation Sporer et al. (1995)
argued that the group of nonchoosers was too heterogeneous.
Specifically, they proposed that rejecting a lineup can indicate,
first, that the witness was absolutely sure that the target was
absent, second that the witness believed that one person in the
lineup was the target but that he or she was not confident enough
to choose this person. Third, the witness may have had no memory
for the event.

In the present study, we asked nonchoosers to indicate why
they rejected the lineup after their decision. The options in-
cluded that (a) the target had not been among them (“absent”),
(b) he or she thought the target had been among them, but that
he or she had not been confident enough to choose him or her
(“low confidence”), or (c) he or she did not know whether the
target had been among them or not (“no memory”). In doing so,
we hoped to create three subgroups of nonchoosers who differ
in their accuracy. Specifically, we expected participants in the
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“absent” group to show higher identification accuracy than
those in the two other groups. Furthermore, we expected the
“low confidence” group to be less accurate than the “no mem-
ory” group for the following reasons: The “no memory” group
should be accurate in their decisions in about 50% of the cases
(the base rate for target absence/presence). Lower accuracy than
chance was expected for participants who reported that they
believed the target may have been present but that they had not
been confident enough to make a choice. Analogous, we ex-
pected confidence to be highest and decision times to be short-
est for the “absent” group, followed by the “no memory” and
“low confidence” groups. Table 1 gives a summary of all our
hypotheses and a preview of the results obtained.

Method

Participants

There were 944 persons (479 female, 465 male) that were
approached in the pedestrian zone in a small university town in
Germany. Of these, 720 (360 male, 360 female; age 15 to 84,
Mdn � 33.5 years) agreed to take part in our study. Of the
Participants 27.2% were students with various majors. Note that
this is representative for this city, with 75,000 inhabitants and
23,000 students. Other participants worked in academic
(16.5%) or other occupations (36.2%), were high school pupils
(8.5%), retired (6.8%), housewives/husbands (4.2%), or unem-
ployed (0.6%).

Manipulated Variables

In a 10 � 2 design, target person (Targets 1 through 10) and
target presence (present vs. absent) were independent variables,
with an equal number of cases, and an equal number of males and

females, in each cell. Identification accuracy was the dependent
variable, with pre- and postdecision confidence, decision times,
and estimated decision times as postdictor variables. In addition, a
judgment of recollective experience for choosers, and a judgment
of decision process for nonchoosers was collected. For choosers, it
was randomly manipulated whether there were Remember and
Know options or Remember, Know, and Familiar options for the
judgment of recollective experience.

Photo Lineup

Each lineup consisted of six frontal 9 � 13 cm photographs
mounted on a 30 � 33.5 cm display board depicting six individuals
that were arranged in two rows of three pictures each and num-
bered 1 to 6. Each lineup member wore different long sleeve
clothing. Jewelry, eyeglasses, and hair accessories were taken off
and hair was worn loose. During their encounter with the partici-
pant, target persons wore different clothing from what they were
wearing on their lineup picture. All lineup pictures were taken
outdoors in front of the same wall.

Target persons were eight female and two male psychology
major students (age 20 to 37, Mdn � 20 years) who received
course credit for data collection. For half of the participants, the
target photograph was present (TP) in the lineup, for the other
half it was substituted by a replacement (TA). For practical
reasons, the target as well as the replacement always appeared
on Position 3. All foils, including the replacement, fit the
general descriptions of each of the target persons as determined
by a pilot study with N � 55 mock witnesses (effective sizes,
determined as Tredoux’s Es were between 5.14 (95% CI �
5.10 –5.17), and 6.76 (95% CI � 6.75– 6.77; Tredoux, 1998,
1999).

Table 1
Summary of Postdictor Variables, Analyses Conducted, and Outcomes Predicted (and Obtained) for Choosers and Nonchoosers

Variables Analysis Choosers Nonchoosers

Predecision confidence Correlation with identification accuracy Zero or small positive† Zero or small positive†

Decision times Correlation with identification accuracy Negative† Zero†

Correlation with estimated decision times Positive† Positive†

Correlation with confidence Negative† Negative†

Estimated decision times Correlation with identification accuracy Negative† Zero†

Postdecision confidence Correlation with identification accuracy Positive† Zero†

Calibration Good† Poor†

RKF judgments Mean accuracy (a) R � K (Rotello et al.,
2004)

NAa

(b) K � R (Dunning &
Stern, 1994)

(c) (R, K) � F†

Combination of postdictors Classification of identification accuracy Combination � individual
postdictors†

NAa

Nonchoosers’ decision processes Mean identification accuracy NAa Absent � † No memory �
Low confidence

Mean post-decision confidence NAa Absent � † No memory �
Low confidence

Mean decision times NAa Absent � † No memory �
Low confidence

a NA: Not applicable.
† Prediction supported by our data.
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Procedure

Ten persons were involved in the present study both as
stimulus persons (targets) and as interviewers, alternating their
roles. Data collection took place in a town different from their
home university. Data were collected in pairs of two persons,
one serving as target, one as the interviewer, alternating roles
after data of eight participants were collected. Every inter-
viewer collected data of eight participants with each of the other
targets. Interviewers underwent three training sessions in which
the interaction with the participants as both target and inter-
viewer, time taking as well as controlling interaction time was
practiced.

Specifically, the target asked a passer-by for directions to a
certain location in the pedestrian zone of a university town. The
conversation was scheduled to last between 15 seconds and 60
seconds. Hereafter, the target walked into the shown direction.
To ensure that the target was no longer seen by the passer-by
after the interaction, targets only approached people whose
walking direction was opposite to the location asked for.

The interviewer watched the situation from a distance and
recorded the interaction time with a stopwatch. Thirty seconds
after the interaction between target and participant was termi-
nated the interviewer approached the participant and explained
that the true nature of the preceding interaction was a study on
face recognition. If consent to participate was given, passers-by
were handed a questionnaire. After indicating their predecision
confidence on an 11-point scale ranging from 0% to 100% (with
intervals marked in 10% steps: 0%, 10%, . ., 100%), partici-
pants were handed the display board with the lineup. To ensure
the blindness of the interviewer, TP and TA lineups were placed
into differently colored envelopes, with interviewers being un-
aware of their contents. The experimental design sheet in-
formed interviewers which envelope to use for which partici-
pant. Thus, the interviewer pulled the display board out of the
envelope and handed it to the participant without looking at it.
This procedure ensured that the interviewers could only see the
display board from the back, but not the pictures, that is,
whether the target was present or not.

On the answer sheet, participants were advised that they
would be asked to identify the person who had asked them for
directions. The instructions clearly stated that the person might
or might not be present in the lineup. Identification decision
time was measured unobtrusively via stopwatches that the in-
terviewers held in their hands but were covered by a shopping
bag. After the identification task, choosers were asked to make
a RK or RKF judgment. The RKF judgment instructions fol-
lowed those provided by Conway et al. (1997) but were adapted
for the identification procedure:

During the identification

A. I had the person, his or her manner of speaking, the
situation, or what I was thinking when he or she asked
me for directions before my mental eye.

B. I just knew that it was the face of the person, who asked
me for directions.

C. The face just felt somewhat familiar, so that I chose it.

In the RK condition, the third response option was omitted.
Hereafter, choosers indicated their postdecision confidence on an
11-point scale ranging from 0% to 100%.

The following procedure was adopted for nonchoosers: Imme-
diately after the identification, nonchoosers were first asked for
their postdecision confidence rating (0-100%) and then made a
judgment about their decision process. To gain further insight into
the decision processes of nonchoosers they were given the follow-
ing question:

You did not make a choice. Which of the following state-
ments applies best to you?

A. The person was not among them.

B. I think the person was among them, but I was not
confident enough to choose him/her.

C. I did not know whether the person was among them or
not.

Finally, participants were asked how long they thought they had
seen the target person, and how long they estimated it had taken
them to make a decision. Estimates were made in seconds with no
intervals allowed. After participants had completed all items, they
were thanked and handed a card with the researchers’ Web address
where the results of the study would be available after approxi-
mately 3 months.

Results

An alpha level of .05 was used for all inferential analyses.
Cohen’s (1988) d and f are reported as measures of effect size for
ANOVAs, and Cramer’s V and � are reported for nonparametric
analyses of 3 � 2 and 2 � 2 contingency tables, respectively.

Of the 720 participants, 410 (56.9%) made a correct identifica-
tion decision. Nonchoosers (n � 284) were more accurate in their
decisions (70.1%) than choosers (n � 436; 48.4%), �2(1, N �
720) � 32.96, p � .001, Phi � 0.21. Accuracy did not differ for
TA (55.3%) and TP (58.6%) lineups, �2(1, N � 720) � .82, p �
.408, Phi � .03.

In the following, we first look at the relationships between
identification accuracy and each postdictor individually. De-
scriptive statistics of decision time measures and decision con-
fidence measures as well as their intercorrelations can be found
in Table 2 for choosers and nonchoosers. The results generally
replicate the well known finding that the associations with
identification accuracy are significant for choosers but not for
nonchoosers. Nevertheless, the intercorrelations of the postdic-
tors with each other were comparable when looking at choosers
and nonchoosers.

Table 2 also contains the correlations when only choices of the
replacements were counted as false identifications. The correla-
tions showed a very similar pattern to those when all false choices
were included. Only the association between identification accu-
racy and estimated decision-time became nonsignificant, r(240) �
�.11, p � .104.

For each postdictor, a 2 � 2 ANOVA with choice (choosers
vs. nonchoosers) and decision outcome (correct vs. incorrect) as
independent variables was computed and the results are re-
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ported in the following section. Subsequently, the postdictors
are combined.1

Postdicting Identification Accuracy From
Assessment Variables

Predecision confidence. For predecision confidence there only
was a main effect of decision outcome, F(1, 716) � 17.23, p �
.001, d � 0.31. Participants making a correct identification deci-
sion showed higher predecision confidence ratings (M � 64.4%,
95% CI � 62.2–66.6%) than participants making an incorrect
identification decision (M � 56.9%, 95% CI � 54.3–59.5%).

Decision times. Because of significant positive skewness and
kurtosis in the response latency distribution, one extreme value
was winsorized (Winer, 1971) and inferential analyses were con-
ducted on log-transformed data (i.e., log base 10). Means are
reported for back-transformed values.

There were significant main effects of decision outcome, F(1,
716) � 20.50, p � .001, d � �0.34, and choice, F(1, 716) � 6.96,
p � .009, d � �0.20. Specifically, accurate participants decided
faster (M � 8.6 seconds, 95% CI � 7.9–9.5 seconds) than inac-
curate ones (M � 12.1 seconds, 95% CI � 11.1–13.3 seconds),
and choosers decided faster (M � 9.4 seconds, 95% CI � 8.6–10.2
seconds) than nonchoosers (M � 11.0 seconds, 95% CI � 10.0–
12.2 seconds). The main effects were modified by the expected
significant interaction between Decision Outcome and Choice,
F(1, 716) � 11.24, p � .001, f � .10. There was a simple main
effect of decision outcome within choosers, F(1, 716) � 43.90,
p � .001, d � �0.50, but not within nonchoosers, F(1, 716) �
0.53, p � .465, d � �0.05. Within choosers, accurate decisions
were made faster (M � 7.3 seconds; 95% CI � 6.3–7.9 seconds)
than inaccurate ones (M � 12.4 seconds; 95% CI � 10.9–13.8
seconds). Within nonchoosers, there was no difference between
accurate (M � 11.0 seconds; 95% CI � 9.5–12.1 seconds) and
inaccurate (M � 12.8 seconds; 95% CI � 9.7–14.1 seconds)
decisions with regard to decision time.

Postdecision confidence. There was a significant main effect
for decision outcome, F(1, 716) � 40.94, p � .001, d � 0.48.
Accurate participants were more confident (M � 67.8%, 95%
CI � 65.3–70.3%) than inaccurate ones (M � 52.7%, 95% CI �
49.8–55.5%). The main effect was modified by the expected
interaction between Decision Outcome and Choice, F(1, 716) �
15.48, p � .001, f � .15. There was a significant simple main
effect of accuracy within choosers, F(1, 716) � 75.49, p � .001,
d � 0.65, but not within nonchoosers, F(1, 716) � 2.35, p � .126,
d � 0.12. Specifically, within choosers, accurate identifiers were
more confident (M � 70.7%; 95% CI � 67.1–74.3%) than inac-
curate ones (M � 50.1%; 95% CI � 46.7–53.5%). Within non-
choosers, accurate (M � 63.7%; 95% CI � 60.2–67.3%) and
inaccurate identifiers (M � 58.0%; 95% CI � 52.1–63.8%) did
not differ significantly with regard to postdecision confidence.

Estimated decision times. Because of significant positive
skewness and kurtosis in the estimated decision time distribution,
three extreme values on both sides of the distribution were win-
sorized (Winer, 1971) and inferential analyses were conducted on
log-transformed data.

Estimated decision times and the measured times were posi-
tively associated for choosers, r(434) � .49, p � .001, and non-
choosers, r(282) � .46, p � .001. The estimated and measured

1 For each postdictor, the analyses were also conducted with target as an
additional factor. The only interaction that became significant was the one
between Decision Outcome and Target for decision time, F(9, 680) � 2.30,
p � .015, f � .17. The predicted Choice by Accuracy interaction, however,
was not qualified by an interaction with target. Similar conclusions were
reached when sequential logistic regression analyses (see Tabachnick &
Fidell, 2007) were run with the data of choosers: Although entering target
as an additional predictor did significantly improve the model (just as the
ANOVA interaction with decision outcome had shown), higher order
interactions with target did not further improve the models. For ease of
comparison with past research (e.g., Weber & Brewer, 2004), ANOVA
results are reported as in those studies.

Table 2
Means, SDs, and Intercorrelations of Identification Accuracy and Postdictors of Identification Accuracy for Choosers (N � 436) and
Nonchoosers (N � 284)

M SD 95% CI
Predecision
confidence

Postdecision
confidence

Decision
time

Estimated
decision time

Choosers
Identification accuracy 48.4% 50.0 43.7–53.1% .16�� .39�� �.30�� �.21��

Identification accuracya 87.2% 33.5 82.9–91.4% .13� .34�� �.17�� �.11
Predecision confidence 60.6% 23.6 58.4–62.8% .46�� �.13�� �.16��

Postdecision confidence 60.6% 27.1 58.1–63.1% �.33�� �.31��

Decision timeb 9.4 seconds 2.5 8.6–10.2 seconds .49��

Estimated decision timeb 9.3 seconds 3.0 8.4–10.3 seconds
Nonchoosers

Identification accuracy 70.1% 45.9 64.7–75.4% .16�� .09 �.05 .01
Predecision confidence 62.0% 23.1 59.3–64.7% .45�� �.12� �.13�

Postdecision confidence 62.4% 26.1 59.3–65.4% �.23�� �.19��

Decision timeb 11.0 seconds 2.3 10.0–12.2 seconds .46��

Estimated decision timeb 10.2 seconds 3.0 9.0–11.6 seconds

a Measures with only choices of the replacement treated as false identifications (n � 242). b The means and standard deviations were backtransformed
from the logarithmic values used for the inferential analyses.
� p � .05. �� p � .01.
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means did not differ significantly from one another for choosers
(Ms � 9.3 seconds and 9.4 seconds), t(435) � �.164, p � .870,
d � �0.02, or nonchoosers (Ms � 10.3 seconds and 11.0 seconds),
t(283) � �1.16, p � .246, d � �0.11. Figure 1 displays the means
of correct and incorrect choosers and nonchoosers with regard to
actual and estimated decision time.

There was a significant main effect of decision outcome, F(1,
716) � 6.55, p � .011, d � �0.19. Correct decisions were
estimated to have been made faster (M � 9.0 seconds, 95% CI �
7.8–9.7 seconds) than incorrect ones (M � 11.1 seconds, 95%
CI � 10.0–12.6 seconds). This main effect was modified by an
interaction between Decision Outcome and Choice, F(1, 716) �
7.30, p � .007, f � .10. There was a significant simple main effect
of accuracy within choosers. Correct choosers estimated their
decision times as shorter (M � 7.7 seconds; 95% CI � 6.6–8.9
seconds) than did incorrect choosers (M � 11.7 seconds; 95%
CI � 10.1–13.5 seconds), F(1, 716) � 19.57, p � .001, d �
�0.33. No such difference was found between correct (M � 10.6
seconds; 95% CI � 9.1–12.3 seconds) and incorrect nonchoosers
(M � 10.6 seconds; 95% CI � 8.3–13.5 seconds), F(1, 716) �
0.01, p � .930, d � 0.01.

Calibration of Confidence Measures

For confidence measures, in addition to ANOVAs, calibrational
analyses were carried out to establish the postdictive value of these
measures.

Predecision confidence. The predecision confidence-accuracy
correlation did not differ between choosers, r(434) � .16, p �
.001, and nonchoosers, r(282) � .16, p � .006, z � 0.11. There-
fore, calibration analyses with regard to predecision confidence
were carried out for the whole group of participants. Following
Brewer and Wells (2006) the 11 confidence categories were col-
lapsed into five categories (i.e., 100% and 90%; 80% and 70%;
60% and 50%; 40% and 30%; 20%, 10% and 0%) to provide more
stable estimates of proportion correct for each confidence cate-

gory. To create the CA calibration curve, the proportion correct for
each of the collapsed categories was plotted against the weighted
mean confidence for that category. Figure 2 displays the CA
calibration curve, which shows only very little slope, indicating
poor calibration. The overall calibration was C � .024. The curve
displays strong underconfidence in the first two categories (0–20%
and 30–40%), good calibration in the third category (50–60%),
and strong overconfidence in the last two categories (70–80% and
90–100%), leading to an overall O/U of .042. The resolution
statistic showed only little capability to discriminate between
correct and incorrect identification decisions (NRI � .041). The
NRI statistic is directly comparable to �2 (see Baranski & Petrusic,
1994; Yaniv, Yates, & Smith, 1991). As �2 is directly related to
Cohen’s f, cutoffs for small, moderate, and large NRI values can be
derived from the .10, .25, and .40 cutoffs for f, specifically, the
values are .010, .059, and .138 (see Brewer & Wells, 2006).

Postdecision confidence. As expected, the postdecision
confidence-accuracy (CA) correlation was significant for choosers,
r(434) � .39, p � .001, but nonsignificant for nonchoosers,
r(282) � .09, p � .137. Figure 3 displays the CA calibration curve
for choosers and nonchoosers. The calibration curve for choosers
generally follows the slope of the identity line. Choosers showed
an overall calibration of C � .026. The curve displays some
underconfidence in the first category (0–20%), fairly good cali-
bration in the second category (30–40%), and strong overconfi-
dence in the last three categories at the higher end of the scale
(50–100% confident), leading to an overall O/U of .122. The
resolution statistic showed high capability to discriminate between
correct and incorrect identification decisions for choosers, NRI �
0.174.

For nonchoosers, the calibration line almost parallels the X axis,
C � .059. Nonchoosers were highly underconfident in the first
three categories, fairly well calibrated in the fourth category and
overconfident in the fifth confidence category, leading to an over-
all O/U of �.077. The resolution index indicates low capability to
discriminate between correct and incorrect nonchoosers, NRI �
.030.

RKF Judgment

The usefulness of the RK(F) judgment for postdicting identifi-
cation accuracy was tested via �2-analyses. In the RKF condition,
there was a significant effect of RKF judgment on identification
accuracy, �2(2, N � 204) � 8.16, p � .017, Cramer’s V � .20.
Post hoc comparisons of the three groups with a Bonferroni-
adjusted alpha of .05/3 � .017 revealed that identification accu-
racy for Remember (M � 47.1%; 95% CI � 35.2–59.1%) and
Know answers (M � 59.5%; 95% CI � 48.4–70.6%) did not differ
significantly, �2(1, N � 149) � 2.28, p � .089, � � �.12,
whereas there was a significant difference in accuracy of Know
and Familiar answers (M � 34.5%; 95% CI � 21.6–47.5%), �2(1,
N � 134) � 8.08, p � .004, � � .26.

In the RK condition, there was no significant effect, �2(1, N �
232) � 3.35, p � .087, � � �.12. Accuracy with Remember
judgments (M � 42.4%; 95% CI � 33.3–51.4%) tended to be
somewhat lower than with Know judgments (M � 54.4%; 95%
CI � 45.1–63.7%).
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Figure 1. Means (and confidence intervals) of actual versus estimated
decision times as a function of choice and decision outcome.
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Combination of Postdictors

The previous analyses showed that there were associations
between decision times and confidence measures with identifica-
tion accuracy for choosers. However, in a given case, it is not clear
how fast, or how confident is “enough” to evaluate the identifica-
tion evidence as accurate. Therefore, decision time boundaries
(Dunning & Perretta, 2002) were computed based on the 2 (accu-
racy: correct vs. incorrect) � 2 (time boundary: faster or equal vs.
slower) contingency tables with the time boundary set at each
integer value (i.e., 1 second, 2 second, etc.). The decision time that
produced the greatest �2-value was identified as the time boundary
that optimally discriminated between correct and incorrect choos-
ers. An analogous analysis was carried out for postdecision con-
fidence. Based on the results of the boundary analyses, accuracy
within and outside the optimum boundaries were computed for
each target. We then computed the mean accuracy rates across
targets. In a second step, we determined how many choosers made
accurate decisions, provided they responded within both optimum
boundaries, only in one or the other, or outside both optimum
boundaries. The plots of �2-values by boundaries are presented in
Figures 4, 5, and 6.

Boundary analyses. As the decision time-accuracy (LA) rela-
tion was significant for choosers but not for nonchoosers (see
Table 2) time boundary analyses were performed only on choos-
ers’ data. The optimum time boundary was at 6 seconds, �2(1, N �
436) � 50.19, p � .001, � � �.34. The mean proportion of
correct decisions made before the optimum time boundary was
68.8% and 36.4% afterward.

The optimum postdecision confidence boundary was at 90%,
�2(1, N � 436) � 55.95, p � .001, � � .36. The mean proportion
of correct decisions made within the optimum postdecision confi-
dence boundary was 77.5%, and 38.3% below.

The estimated decision time-accuracy relationship was signifi-
cant for choosers, r(434) � �.21, p � .001, but not for nonchoos-
ers, r(282) � .01, p � .931, thus replicating the pattern of rela-
tionships for measured decision times. The optimum estimated
time boundary was at 3 seconds, �2(1, N � 436) � 17.52, p �
.001, � � �.20. The mean proportion of correct decisions made
before the optimum estimated time boundary was 66.1%, and
43.7% after the optimum estimated time boundary.

Combining postdictors according to boundary results. In the
next step, decision times and postdecision confidence were com-
bined according to the boundary analyses results. As the predicted
difference between R and K judgments did not emerge, RK(F)
judgments were not included. Table 3 shows identification accu-
racy for postdictor combinations. The columns labeled % correct
contain the proportion of participants who were correct in this
condition. For example, 56.8% of the 88 nonconfident fast choos-
ers made a correct decision. The columns labeled M a contain the
unweighted mean for this cell across all 10 targets. This was
slightly less (55.4%) for this cell.
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Figure 2. Predecision confidence-identification accuracy calibration
curves for choosers and nonchoosers combined.
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Figure 3. Choosers’ (top panel) and nonchoosers’ (lower panel) postde-
cision confidence-identification accuracy calibration curves.
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On average (computed across targets), choosers who decided
within the first 6 seconds and gave a postdecision confidence rating of
90% or 100% (n � 57) were correct in 97.2% of the cases (n � 55).
For less confident and slower choosers (n � 245), accuracy was
31.8% on average (n � 78). Please note, that altogether there were
only 57 such highly confident and fast choosers and 245 slow and
nonconfident choosers. Altogether there were 156 (73.9%) choosers
outside one or both boundaries who were accurate.

Replacing decision times with estimated decision times, that is,
looking at confident participants who estimated their decisions as
3 seconds or faster, produced an average accuracy rate of 96.7%.
For choosers who were less than 90% confident and estimated
their decision times as slower than 3 seconds, accuracy was 37.6%
on average.

Internal replication of classification analysis. Using the aver-
age boundaries across 10 targets may overestimate the accuracy of
classifications based on these boundaries. Therefore, we computed
boundaries for each target individually. The results can be found in
Table 4. We then used the time and postdecision confidence bound-
aries for each target individually to predict identification accuracy
for the remaining targets. The results are shown in Table 5. For
example, in Column 1 of Table 4 the decision time boundary for
Target 1 was at 4 seconds, the postdecision confidence boundary
at 80%. Now, looking at the first column of Table 5, the results can
be read as follows: Of those choosers regarding Targets 2 to 10,

who decided within 4 seconds, 78% made a correct decision (n �
85). Of those choosers taking more than 4 seconds to make a
decision 42% were accurate (n � 306). Of the choosers making a
decision with 80% confidence or more 74% (n � 133) were
correct, of those choosers making a decision with less than 80%
confidence, 38% were correct (n � 258). Choosers regarding
Targets 2 to 10 making their decision within both boundaries
computed for Target 1 were accurate in 90% of the cases (n � 52),
those making their decision outside both boundaries in 35% of the
cases (n � 225).

As in the previous analyses, combining both postdictors led to
more accurate classifications than each by itself. On average, 84%
(unweighted; 74% weighted) of the identifications were accurate,
when both boundaries of one target were used as a basis. When
witnesses were outside both boundaries, only 30% (unweighted;
31% weighted) were accurate.

Another way of internal replication could be to split the sample
into two random subsamples whereby 50% of the choosers of each
target were randomly assigned to one of two groups. We per-
formed all analyses first for one subsample and then postdicted
identification accuracy for the second subsample. The optimum
time boundary for Subsample 1 was at 6 seconds, �2(1, N �
218) � 25.68, p � .001, � � �.34. The proportion of correct
decisions made before the optimum time boundary was 71.6% and
35.4% afterward. The optimum postdecision confidence boundary
for Subsample 1 was at 70%, �2(1, N � 218) � 35.26, p � .001,
� � .40. The proportion of correct decisions made within the
optimum postdecision confidence boundary was 68.9% and 28.7%
outside the optimum postdecision confidence boundary. The opti-
mum estimated time boundary was at 4 seconds, �2(1, N � 218) �
9.06, p � .003, � � �.20. The proportion of correct decisions
made before the optimum estimated time boundary was 67.4% and
42.4% afterward.

Choosers who decided within the first 6 seconds and made a
postdecision confidence rating between 70% and 100% showed an
average accuracy rate across targets of 82.9%. Slow and noncon-
fident choosers were on average only 23.2% accurate. Replacing
decision times with estimated decision times produced an accuracy
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Figure 4. Plot of �2-values (and 95% CI) by decision time boundary.
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rate of 81.0%. Nonconfident choosers who estimated their decision
as slower were on average 36.2% accurate.

Subsequently, the boundaries found for Subsample 1 were ap-
plied to Subsample 2. The proportion of correct decisions made
within the 6 seconds optimum time boundary was 73.2% and
37.4% afterward, �2(1, N � 218) � 24.59, p � .001, � � .34. The
proportion of correct decisions made within the 70% optimum
postdecision confidence boundary was 64.6% and 36.9% outside
the optimum postdecision confidence boundary, �2(1, N � 218) �
16.49, p � .001, � � �.28. The proportion of correct decisions
made before the 4 second optimum estimated time boundary was
66.7% and 43.7% afterward, �2(1, N � 218) � 8.24, p � .004,
� � .19. In Subsample 2, choosers who lay within both optimum
boundaries were on average across targets accurate in 81.0% of the
cases. Slow and nonconfident choosers were on average 36.2%
accurate. Applying the boundary of estimated decision times pro-
duced an accuracy rate of 78.4%. Choosers who estimated their
decision as slower and who were less confident were on average
accurate in 60.4% of the cases. Thus, with regard to combining
postdictors we found comparable results when the optimum
boundaries were computed for one subsample and then employed

to postdict identification accuracy of another subsample, thus
successfully cross-validating our findings.

Nonchoosers’ Decision Processes

Most of the results reported so far referred to choosers’ decisions
only. In the following, we report results with regard to nonchoosers’
decision processes. Descriptive statistics of decision times, decision
confidence, and decision process measures of nonchoosers can be
found in Table 6. Of the 284 nonchoosers, 204 simply stated “The
person was not among them” (“absent” group), 39 responded “The
target was among them, but I was not confident enough” (“low
confidence” group), and 41 selected the option “I did not know
whether the person was among them or not” (“no memory” group).
However, the three groups did not differ with regard to decision
outcome, �2(2, N � 284) � 2.13, p � .345, Cramer’s V � .09,
although the “absent” group showed a tendency to greater accuracy
(72.5%) than the other two groups (64.1% and 63.4%, respectively).

Three 3 � 2 ANOVAs with the decision process groups (“absent”
vs. “low confidence” vs. “no memory”) and decision outcome (cor-
rect vs. incorrect) as independent variables and predecision confi-

Table 3
Identification Accuracy of Choosers for Combinations of Confidence and Decision Times

Postdecision
confidence

Decision time

Fast (�6 s) Slow (�6 s) Fast and slow

n % correct M a n % correct M a n % correct M a

0–80% 88 56.8 55.4 245 31.8 31.8 333 38.4 38.3
95% CI 46.4–67.2 26.0–37.6 33.2–43.6
90–100% 57 96.5 97.2 46 60.9 60.4 103 80.6 77.5
95% CI 91.4–100 46.7–75.1 72.9–88.3
0–100% 145 72.4 68.8 291 36.4 36.4 436 48.4 57.0
95% CI 65.1–79.7 30.9–41.9 43.7–53.1

a Mean accuracy calculated separately as the unweighted mean for this cell across all 10 targets (see text).

Table 4
CA Correlations, Decision Time-Accuracy Correlations, Postdecision Confidence Boundaries (in %), and Time Boundaries (in
Seconds) as a Function of the Target Persons (N � 436 Choosers Only)

Variables/relationships

Targets

1 2 3 4 5 6 7 8 9 10

Total(n � 45) (n � 44) (n � 46) (n � 44) (n � 42) (n � 50) (n � 38) (n � 38) (n � 46) (n � 43)

Mean postdecision 57.1 63.4 60.9 54.8 62.6 64.4 56.8 52.1 63.0 68.8 60.6
Confidence (%)

Mean decision time
(seconds)a 10.1 9.1 8.6 13.7 9.2 7.9 9.0 11.1 10.2 6.8 9.4

CA relation (r) .43�� .57�� .38�� .29° .39� .19 .47�� .02 .56�� .43�� .39��

LA relation (r) �.25 �.40�� �.27 �.14 �.40�� �.13 �.25 .01 �.45�� �.43�� �.30��

Postdecision 80 60 70 100 90 20 90 nsb 70 90 90
Confidence boundary (%)

Time boundary (in
seconds) 4 6 5 nsb 6 5–6 5 nsb 14–16 10–12 6

a The means of decision times were backtransformed from the logarithmic values used for the inferential analyses. b When there was no significant
association between the postdictor and identification accuracy, no boundary was computed.
� p � .05, two-tailed. �� p � .01, two-tailed. °p � .10, two-tailed.
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dence, decision times, and postdecision confidence as dependent
variables were computed. There were significant main effects of
decision process on predecision confidence, F(2, 278) � 19.80, p �
.001, f � .38, decision times, F(2, 278) � 6.82, p � .001, f � .22, and
postdecision confidence, F(2, 278) � 36.08, p � .001, f � .51. Post
hoc t tests showed that the “absent” group decided faster (M � 9.7
seconds), with higher predecision confidence (M � 66.8%), and
higher postdecision confidence (M � 69.9%) than both the “low
confidence” (Ms � 14.0 seconds, 56.4%, 45.6%) and “no memory”
groups (Ms � 16.3 seconds, 43.4%, 40.7%), all |t|s � 2.56, |d|s �
0.42. The “low confidence” and “no memory” groups only differed
with regard to their predecision confidence ratings (M � 56.4% vs.
43.4%, respectively), t(78) � 2.63, p � .010, d � 0.31. The main
effect of decision outcome was significant for predecision confidence
only, F(1, 278) � 6.02, p � .015, d � .29. Specifically, predecision
confidence ratings were higher for accurate (58.5%) than inaccurate
(49.9%) nonchoosers. The decision process by decision outcome
interaction was nonsignificant for all three variables, all Fs � 1.36.

Discussion

In the present study, three major research questions were ad-
dressed: First, we analyzed the postdictive value of the combina-
tion of three assessment variables for choosers by themselves and
in combination. Second, the usefulness of witnesses’ estimated
decision times as a postdictor of identification accuracy was ex-
amined. Third, we explored the utility of self-reported decision
processes of nonchoosers as an assessment variable. Emphasis was
placed on stimulus sampling and variability of encoding conditions
by carrying out a large scale study with 720 participants and 10
targets in a field setting.

Previous research to test the usefulness of assessment variables
has often looked at postdecision confidence, decision times or
decision processes only in isolation. In contrast, we sought to test
their postdictive value relative to each other as well as in combi-
nation. We emphasize that the postdictive values of these assess-
ment variables is limited to their measurement in the immediate

Table 5
Identification Accuracy (%) of the Ten Targets for Postdictors and Their Combinations, Predicting From the Optimum Boundary of
One Target to the Remaining Targets (Choosers Only)

Postdictors

Targets Unw./Weighted

1 2 3 4 5 6 7 8 9 10 Mean

Decision time
Within boundary 78 69 72 �a 71 73 75 �a 54 55 68/65
Outside boundary 42 35 37 �a 37 36 40 �a 33 35 37/37

Postdecision confidence
Within boundary 74 59 65 82 80 49 81 �a 65 79 70/64
Outside boundary 38 32 32 41 38 24 40 �a 35 38 35/37

Time and confidence
Within both boundaries 90 78 86 �a 96 73 98 �a 69 85 84/74
Outside both boundaries 35 27 28 �a 32 20 34 �a 28 32 30/31

a No boundary was computed as the relationship of this postdictor with identification accuracy was nonsignificant for this target (see Table 4).

Table 6
Means, SDs, and 95% CIs of Postdictors of Identification Accuracy for Nonchoosers as a
Function of Reasons Given for Not Choosing (N � 284)

Reason given M SD 95% CI

“Target was not among them” (n � 204)
Accuracy 72.5% 44.7% 66.4–78.6%
Predecision confidence 66.8% 21.4% 63.9–69.7%
Postdecision confidence 69.9% 23.7% 66.6–73.2%
Decision time 9.7 s 2.3 s 8.7–10.9 s
Estimated decision time 8.9 s 3.0 s 7.7–10.4 s

“Low confidence” (n � 39)
Accuracy 64.1% 48.6% 48.8–79.4%
Predecision confidence 56.4% 22.9% 49.2–63.6%
Postdecision confidence 45.6% 21.7% 38.8–52.4%
Decision time 14.0 s 2.4 s 10.7–18.4 s
Estimated decision time 14.2 s 2.6 s 10.5–19.1 s

“No memory” (n � 41)
Accuracy 63.4% 48.8% 48.5–78.3%
Predecision confidence 43.4% 21.3% 36.8–49.8%
Postdecision confidence 40.7% 22.4% 33.8–47.6%
Decision time 16.3 s 2.1 s 13.1–20.3 s
Estimated decision time 14.5 s 2.9 s 10.5–20.1 s
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context of the identification (Sporer, 1993), that is, uncontami-
nated by postidentification feedback or other factors distorting
their postdictive value (see Douglass & Steblay, 2006). Thus, the
findings do not apply to later questioning of witnesses or in-court
(“dock”) identifications. Hence, either witness response forms
should be used by a blind administrator who measures decision
times inconspicuously, or the identification test should be admin-
istered by a computer program.

As in previous studies, significant positive CA and negative LA
associations were found only for choosers but not for nonchoosers
(e.g., Dunning & Perretta, 2002; Sporer et al., 1995; Weber et al.,
2004), resulting in the expected interaction between Choice and
Decision Outcome (Sporer, 1994). For choosers, the observed
point-biserial correlations are considered large for confidence (r �
.39) and medium to large (r � �.30) for decision times (Cohen,
1988, p. 81). Calibrational analyses replicated the finding that
there is high capability to discriminate accurate from incorrect
choosers but not nonchoosers via postdecision confidence (Brewer
& Wells, 2006; Brewer et al., 2002; Weber & Brewer, 2003, 2004,
2006). The observed overconfidence, particularly with high levels
of confidence, appears well documented (Juslin et al., 1996; Ols-
son & Juslin, 1999; Weber & Brewer, 2004).

We know of no study where predecision confidence was cali-
brated. Here, calibration measures of predecision confidence
showed only little capability to discriminate accurate from inac-
curate witnesses. This is consistent with many correlational studies
showing low or zero predecision CA relationships (e.g., Cutler &
Penrod, 1988; Cutler, Penrod, O’Rourke, & Martens, 1986; Cutler,
Penrod, & Martens, 1987; Gwyer & Clifford, 1997; Sporer, 1992).
Despite low calibration we did find a significant positive correla-
tion between predecision confidence and identification accuracy
not only for choosers but also for nonchoosers, and hence for the
whole sample.

Over a wide range of abilities and knowledge domains, broad
agreement between self-assessed and objective knowledge has
been found (Ackerman, Beier, & Bowen, 2002; Perfect, 2004).
However, when confronted with a lineup, witnesses normally have
had no experience with this type of task and they do not know what
the identification task will be like (see Perfect, 2004; Perfect &
Hollins, 1996). This may be one reason for the lack of reliability
of the association between predecision confidence and identifica-
tion accuracy in many identification studies. Specifically, wit-
nesses usually are not told the number of lineup members, the
perspective from which the pictures were taken (frontal, 3/4 pose
or profile), whether or not the target’s appearance has changed (see
Charman & Wells, 2007; Read, 1995), or how similar the foils will
be to the suspect (e.g., Cutler & Penrod, 1988; Cutler et al., 1986,
1987; Gwyer & Clifford, 1997; Sporer, 1992, 1993). Considering
these circumstances, it is not surprising that predecision confi-
dence ratings often lack an association with identification accu-
racy.

In the present study, we informed witnesses that they would be
asked to make an identification from a lineup consisting of six
portrait (frontal) pictures. Of course, the number of lineup mem-
bers should not be disclosed when the sequential lineup method is
used (R. C. L. Lindsay & Wells, 1985; Sporer, 1993). Neverthe-
less, information about the number, angle and quality of the
pictures could help witnesses to make better calibrated estimates of
predecision confidence.

Benefits and Limitations of Combining Postdictors

We successfully combined postdecision confidence and deci-
sion times via boundary analyses that resulted in correct classifi-
cations of 97.2% of the fast and confident choosers who made
correct identifications, and 68.2% correct classifications of slow
and nonconfident choosers who made incorrect identifications,
thus creating an opportunity to exonerate innocent suspects. The
latter finding is consistent with Sauerland and Sporer (2007) who
observed that slow and nonconfident participants were inaccurate
in 95% of the cases. However, in the present study these two
subgroups of choosers (n � 57 and n � 245, respectively) com-
prise only a small subsample (n � 302; 69.3%) of the 436
choosers. Altogether, there were 156 choosers outside one or both
boundaries who were accurate. Note, however, that choosers who
fulfilled only one of the two criteria were accurate in 55.4% (fast
but nonconfident) and 60.4% (confident but slow) of the cases,
demonstrating the importance of combining both variables rather
than looking at each of them individually.

To overcome the argument of post hoc criterion setting, we split
our sample of choosers into two halves and postdicted accuracy of
the first subsample by using the boundaries established in the
second subsample. The obtained results were comparable to those
observed for the whole sample with only slightly lower but yet
high correct classification rates.

Additionally, we postdicted identification accuracy using the
obtained boundaries from one target for all other targets. The result
pattern paralleled the one observed for the whole sample although
the correct classification rates varied as a function of target. Here,
heterogeneous as well as homogeneous aspects across targets can
be noted. It speaks for the homogeneity part of our results, that the
Decision Outcome by Choice interaction was not modified by
higher order interactions with target for any postdictor. Further-
more, there is a consistent result pattern indicating that the com-
bination of both postdictors results in higher accurate classification
rates than the use of a single postdictor.

On the other hand, heterogeneity across targets was also notable.
Classification rates differed as a function of target, sometimes
widely. These differences did not follow an easily discernible
pattern. For example, they cannot simply be explained by target
distinctiveness or attractiveness (which we also measured in an
additional pilot study not reported here), nor as a function of the
effective lineup sizes. We return to this point at the end of our
discussion.

Boundary analyses for decision times and postdecision confi-
dence revealed optimum boundaries of 6 seconds and 90%. This is
inconsistent with the 10 to 12 second rule established by Dunning
and Perretta (2002). Sauerland and Sporer (2007) found optimum
boundaries of 18 seconds and 50% confidence. One difference
between the present and the Sauerland and Sporer (2007) study
was the retention interval between witnessing the event and the
identification task. Sauerland and Sporer used a 1-week retention
interval, whereas in the present study it was only 30 seconds.
Weber et al. (2004) reported optimum time boundaries that varied
widely between 5 seconds and 29 seconds across four laboratory
studies with retention intervals of 15 to 20 minutes between a
filmed event and testing. Likewise, Brewer et al. (2006) found
shorter optimum time boundaries for participants who were tested
immediately (13-sec boundary) than for those who were tested
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after 15 minutes (36 seconds) or 20 minutes (35 seconds). How-
ever, in that study, nominal lineup size (4 vs. 8 vs. 12) was also
varied. Obviously, a larger set size at test will require longer
inspection, and hence decision times. Therefore, we believe that
estimates of time boundaries are only meaningful relative to nom-
inal (or perhaps functional or effective) lineup size, thus dividing
decision times by lineup members.

Estimated Decision Times

In practice, measured decision times may not always be avail-
able. Therefore, the second aim of the study was to analyze the
utility of estimated decision times as a postdictor of identification
accuracy. An estimate of the time taken for an identification may
then be an alternative (albeit crude) way of gaining information
about the witness’s decision process. The fact that estimated and
measured decision times were highly positively associated for the
whole sample legitimates our procedure.

Altogether, the pattern of results for estimated decision times
paralleled the one for measured decision times, even though the
effect sizes were somewhat smaller. Specifically, the association
between estimated decision times and identification accuracy was
significant for choosers but not nonchoosers resulting in the ex-
pected Choice by Decision Outcome interaction.

Although we know of no study that tested the usefulness of
estimated decision times after longer time intervals, we are aware
that the association with identification accuracy may be distorted
because of feedback (cf., Semmler, Brewer, & Wells, 2004; Wells
& Bradfield, 1998; Wells, Olson, & Charman, 2003; see the
meta-analysis by Douglass & Steblay, 2006). Wells and colleagues
(Wells & Bradfield, 1998, Experiment 1; Wells et al., 2003) found
that participants receiving confirming feedback estimated their
decision times as being significantly longer than those not receiv-
ing feedback. No such effect was found for disconfirming feed-
back.

Thus, decision times estimated retroactively by a witness at a
later interrogation or in the courtroom may not have any probative
value. The effect of retention interval and feedback on the decision
time estimate with and without feedback should be tested more
thoroughly in future studies. Although double-blind testing (Wells
& Luus, 1990) could eliminate the effect of immediate feedback,
there would still be the hazard of media influences. Therefore,
video recordings of the identification procedure (or computerized
administration) seem to be necessary to preserve as much infor-
mation as possible about the decision making processes later to be
used as assessment variables to evaluate the evidentiary value of
the decision.

Converging Evidence From Archival Studies

With the growing number of studies on the topic, we hope to
gain more insight on how differences across experiments such as
stimulus persons, lineup size and type, retention interval, and so
forth affect optimum time and confidence boundaries. As of now,
the optimum boundaries seem to vary from study to study, thus
making it difficult to derive concrete recommendations for prac-
tice. From archival analyses in the United Kingdom we know that
fast decisions are more likely to result in the identification of a
suspect (87%) than average or slow decisions (38% vs. 31%;

Valentine, Pickering, & Darling, 2003), indicating that differences
in decision speeds are associated with differences in identification
outcomes in real cases.

Likewise, Behrman and Richard’s (2005) archival analysis in
the United States showed that decisions described by police offic-
ers as being made “without hesitation” or “immediately” happened
more often when the suspect was identified than a foil. Whereas
hesitant witnesses may leave jurors believing the witness was not
very certain, and therefore not reliable, will jurors and other fact
finders infer that an identification is accurate when the decision
was made without hesitation and immediately? This is an interest-
ing empirical issue that needs to be explored.

As Behrman and Richard also observed, the (what we may call)
“spontaneous decision effect” was strongest for cases with sub-
stantial external evidence compared to minimal or no external
evidence, thus supporting our and other findings that fast decisions
are more likely to be correct. Interestingly, not only researchers
have noticed the informative value of decision times, but also
practitioners and legal scholars as far back as 1838 (Henke, 1838;
see Sporer, 1982, 2008). Yet, we still need to know more about the
distribution of decision times and postdecision confidence in real
cases where the decision outcome is established unequivocally, for
example, by DNA evidence.

According to the Remember-Know research tradition (e.g.,
Rotello et al., 2004) we would have expected choosers who gave
a Remember response to be more accurate than those giving Know
responses. Note, however, that as for CA relations, RKF judg-
ments for identification decisions may not be the same with
memory for details (Ibabe & Sporer, 2004). In the present study,
we found no significant differences between Remember and Know
responses but if at all there was a tendency in the opposite
direction in both the RK and the RKF condition, which may be
indirect support for Dunning and Stern’s (1994) theorizing about
automatic decision processes.

Yet, only in the RKF, not the RK condition did a significant
association between RKF judgments and identification accuracy
emerge: Witnesses who made a Familiar judgment were signifi-
cantly less often accurate in their identification decisions than
those who made a Know judgment. When looking at the distribu-
tion of correct and incorrect decisions in the RKF and the RK
conditions, it seems that many participants who would have made
a Know judgment in the RK condition tended to make a Familiar
judgment in the RKF condition, resulting in higher accuracy rates
of Know judgments than Familiar judgments in the RKF condition.
Remember judgments also tended to be more likely to be associ-
ated with accurate decisions in the RKF than in the RK condition.
Hence, it does not appear crucial whether a witness judges that he
or she Remembers or Knows that a person is the target, but
whether he or she indicates the face to be Familiar only.

Fact finders should be very cautious with identification evidence
given on the grounds that the face simply looked more familiar
than the other ones (see the archival analysis by Behrman &
Richards, 2005). If our results are replicated, explicitly giving a
familiar option might be one way of eliminating witnesses who
would make a wrong decision. However, our results should be
interpreted with caution as the wording of the RKF judgments
employed may have been ambiguous. The prompts given did not
specify that viewing the target face in the lineup evoked the feeling
of Remembering/Knowing/Familiarity but could also be inter-
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preted by a participant that he or she remembered/knew/felt famil-
iar with the target or the situation before reaching a decision.

Nonchoosers’ Decision Processes

The third aim of the present study was to identify a postdictor
for nonchoosers. It was expected that those nonchoosers who
indicated that they rejected the lineup because “The target was
absent” would be more accurate than those who simply indicated
that “The target was present, but I was not confident enough” or
who “did not know whether the person was present.” There was
only a nonsignificant trend in this direction (Cramer’s V � .09).
However, as expected, the “absent” group made their decisions
faster and with higher pre- and postdecision confidence. The only
difference that emerged between the “low confidence” and the “no
memory” group was for predecision confidence. Contrary to the
hypothesis, the “low confidence” group showed higher predecision
confidence than the “no memory” group.

One may wonder why people would indicate “I thought the
target was present, but I was not confident enough to choose
him/her” rather than making a choice with low confidence. How-
ever, in another unpublished study Sauerland (2007) asked non-
choosers to give a free report on why they had not made a choice.
Many participants uttered that they thought the target may have
been present but that they were not sure enough to make a choice.
Judging from their comments, participants set themselves a certain
threshold that kept them from making a choice with low confi-
dence (see Clark, 2003).

An explanation for the lack of association between the postdic-
tors and identification accuracy other than the heterogeneity of
nonchoosers may be that choosers’ and nonchoosers’ identification
decisions possess asymmetric features (Weber & Brewer, 2004).
Whereas choosers’ decisions are likely to be based on a match
between their memory for the target and one of several faces
shown in a lineup (Sporer, 1993), nonchoosers’ decisions are
based on a failure to match their memory to any of the faces in the
lineup. Weber and Brewer (2006) argued that confidence ratings of
nonchoosers are not based on confidence for the most likely match
(face), because then one would expect the CA relationship of
nonchoosers to be similar to the one observed for choosers, which
is not the case. Instead, the authors suggested that confidence of
nonchoosers reflected the average match between all lineup faces
and the target.

This hypothesis could be tested by either asking nonchoosers
about their confidence with regard to each lineup member using a
sequential lineup procedure (as done by Sporer, 1993), or by using
one-person lineups (i.e., showups). Following Weber and Brewer’s
(2006) reasoning, the associations between postdictors and iden-
tification accuracy should be observed when confidence and de-
cision time measures apply to only one lineup member.

Unfortunately, many studies with showups either do not report
the CA correlation at all, or if they do, they do not differentiate
between choosers and nonchoosers (e.g., Beal, Schmitt, & Dekle,
1995; Gonzales, Ellsworth, & Pembroke, 1993; R. C. L. Lindsay,
Pozzulo, Craig, Lee, & Corbers, 1997; Yarmey, Yarmey, &
Yarmey, 1996). Dysart, Lindsay, and Dupuis (2006) found a
significant CA correlation for both choosers (r � .32) and non-
choosers (r � .19), supporting Weber and Brewer’s (2006) hy-
pothesis. Dysart, Lindsay, MacDonald, and Wicke (2002) reported

neither a significant CA association for choosers nor for nonchoos-
ers when asking bar patrons (many of which were intoxicated with
alcohol) to make an identification from a showup.

Limitations and Benefits of the Field Study Methodology

Some caveats of the present findings need to be discussed. First,
although we used a live setting, we used no crime scenario. Thus,
it is unlikely that participants experienced the same arousal level as
witnesses of a real crime would. Therefore, the results of the
present study may not apply to cases with strong emotional in-
volvement (see Deffenbacher, Bornstein, Penrod, & McGorty,
2004). Nonetheless, there are also many real cases that involve
incidental observation, where it is not clear at the time of witness-
ing an event that a crime is taking place, let alone that a particular
person will have to be identified. Furthermore, one has to bear in
mind that it is rather unlikely that in the majority of studies with
filmed crimes participants experience high levels of arousal, com-
pared to real crime witnesses.

Recent research on memory of items versus source memory
reported that item memory was less impaired by arousal than
source memory (Kensinger & Schacter, 2006; Mather, Mitchell,
Raye, Novak, Greene, & Johnson, 2006). For an eyewitness iden-
tification setting, this could mean that confidence ratings and RKF
judgments may differ as a function of arousal level, possibly
decreasing their relation with identification accuracy. Future stud-
ies should address this issue.

The lack of any consequences of the identification procedure is
also a shortcoming of this and many other identification studies.
However, the few studies that have used serious consequences tend
to show that performance may actually be worse, rather than better
with serious consequences (Leippe, Wells, & Ostrom, 1978; Mal-
pass & Devine, 1980).

A second caveat in the present study is the short (30 seconds)
retention interval between the event and the identification task. In
real cases, there are normally days, if not months between wit-
nessing the event and the identification (Behrman & Richards,
2005). It is likely that the memory for the target would have
decreased after a longer retention interval. However, leaving a
longer interval would have made it extremely difficult to track the
participants and would most likely have led to a large number of
drop outs. Nonetheless, the main body of laboratory studies in the
identification field uses time intervals of 30 minutes or less.
Perhaps, RKF judgments may be more conclusive when longer
retention intervals are used. We believe that identification studies
should employ an interval of at least one day between event and
identification when there are no severe practical reasons that speak
against this.

With respect to postdicting identification performance, Read
(1995) and D. S. Lindsay et al. (1998) have stressed the advantages
of field experiments (as well as the use of multiple targets and
longer retention intervals). In field experiments, because of the
restricted control over the situation, the variability in target-
participant interaction is likely to produce different levels of en-
coding and hence variation in the strengths of memory traces that
in turn will increase the variability in correct/incorrect decisions.
Low CA and LA correlations may have been observed in the past
because of the lack of variability in encoding conditions in these
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studies that may have had limited variability either in decision
outcome, or confidence, or both.

As we used a live event, the variation in targets entailed a
number of complex variations in stimulus and encoding conditions
that in sum led to the present results. It is this variation, however,
that makes our results more generalizable. In real cases, no two
interactions will ever be exactly alike, and criminals are likely to
vary in their distinctiveness. As an analog, in the present experi-
ment we used 10 different targets varying in gender, distinctive-
ness, attractiveness, and many other attributes, thus satisfying the
requirement of stimulus sampling emphasized by Wells and Wind-
schitl (1999). Both from laboratory studies on face recognition (see
Shapiro & Penrod, 1986; Valentine, 1991) and from field experi-
ments (Brigham, 1990) we know that target distinctiveness is
related to recognition performance.

Sampling participants from passersby in a small city also as-
sured a broad range in the age distribution that ranged from 15 to
84 years (with an SD of 15.3), which is much broader than in most
studies published.

Noting these advantages of the field methodology used is not
meant to be a critique of controlled laboratory studies that have
tried to disentangle the determinants of eyewitness performance.
Obviously, staged event methodologies can be used both in labo-
ratory and in field settings, and better control (e.g., of exposure
time) using laboratory/video film methodologies is necessary to
isolate specific causal factors.

Conclusion

To summarize, we successfully combined decision times and
postdecision confidence and found that fast and confident choosers
were highly accurate. Slow and nonconfident witnesses were
mostly inaccurate. Our data do neither suggest that identification
evidence given by fast and confident witnesses should always be
relied upon, nor that less confident or slower choosers should be
discarded although the chances of these witnesses making a false
identification are much higher than for fast, confident choosers.
Therefore, fact finders should be very cautious when considering
the evidence of slow or nonconfident witnesses and try very hard
to gather additional evidence apart from the identification decision.
Estimated decision times also qualified as a postdictor of identi-
fication accuracy. For future studies, we emphasize the need to
find out more about the distribution of decision times and postde-
cision confidence in real cases where the decision outcome can be
independently established, for example, by DNA analysis. Al-
though our attempt to identify a postdictor of nonchoosers’ per-
formance failed, distinguishing between different types of non-
choosers may be promising. In conclusion, we are optimistic that
further research on system and assessment variables along the lines
presented here should increase the probative value of eyewitness
identification evidence, and reduce miscarriages of justice.
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