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Abstract What do eyewitness identification experiments typically show? We address this ques-
tion through a meta-analysis of 94 comparisons between target-present and target-absent lineups.
The analyses showed that: (a) correct identifications and correct-nonidentifications were uncor-
related, (b) suspect identifications were more diagnostic with respect to the suspect’s guilt or
innocence than any other response, (c) nonidentifications were diagnostic of the suspect’s inno-
cence, (d) the diagnosticity of foil identifications depended on lineup composition, and (e) don’t
know responses were nondiagnostic with respect to guilt or innocence. Results of diagnosticity
analyses for simultaneous and sequential lineups varied for full-sample versus direct-comparison
analyses. Diagnosticity patterns also varied as a function of lineup composition. Theoretical,
forensic, and legal implications are discussed.

Keywords Eyewitness identification - Meta-analysis

This paper addresses a simple question: What do the results of eyewitness identification experi-
ments typically show? It is a question that appears straightforward and simple enough, and yet
is difficult to answer.

For example, given that the research has been concerned for decades with the reliability of
eyewitness testimony, one might ask, is eyewitness identification evidence reliable? One way
to address this question might be to look at the correct identification rates from eyewitness
identification experiments. In doing so, one will discover quickly that these correct identification
rates vary widely across experiments, as high as 80% (Pozzulo & Lindsay, 1999) and as low as
8% (Parker & Ryan, 1993). The variability in experimental outcomes has led some researchers to
question whether the experimental literature is of much help in informing the court (see Ebbesen
& Konecni, 1996; Egeth, 1993, 1995; Elliott, 1993; McCloskey & Egeth, 1983). Of course,
variability in results should arise from variation in experimental procedures. However, even in
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the midst of such variability, there should be consistent patterns of responding, and regularities
that appear consistently across experiments.

Meta-analyses have begun to appear in the last decade that serve the purpose of standing
back from the trees to get the wider picture of the forest, allowing the field to observe relatively
consistent patterns of responding with respect to stress (Deffenbacher, Bornstein, Penrod, & Mc-
Gorty, 2004), prelineup mugshot exposure (Deffenbacher, Bornstein, & Penrod, 2006) weapon
focus (Steblay, 1992), simultaneous and sequential lineups (Steblay, Dysart, Fulero, & Lindsay,
2001), instructional bias (Clark, 2005; Steblay, 1997), and comparisons of showups and lineups
(Steblay, Dysart, Fulero, & Lindsay, 2003).

The present paper does not address the issue of regularity with a discussion of a list of various
reliable effects, but rather, by looking at very general patterns of responding. We suggest that the
most important, and most often-manipulated, variable in the eyewitness identification research
literature is the presence or absence of the target in the lineup.

The importance of comparing target-present and target-absent lineups

In a real criminal investigation the person suspected of having committed the crime may be
guilty of the crime, but may also be innocent. These two possibilities are simulated in laboratory
experiments by presenting participant-witnesses with target-present (TP) lineups, which simulate
the case in which the suspect is guilty, and target-absent (TA) lineups, which simulate the case in
which the suspect is innocent. The importance of considering both conditions has been discussed
repeatedly in the literature (Clark & Tunnicliff, 2001; Wells, 1993; Wells & Turtle, 1986), and
it is not necessary to review those arguments in any great detail here.

The question of guilt versus innocence is typically viewed as a component to an interaction
effect. Specifically, the interpretation of the results from one lineup condition depends on the
outcome of the other lineup condition. For example, a new technique that results in more correct
target identifications in TP lineups might be viewed quite favorably, unless it were shown that
the technique also increases the likelihood of false identifications in TA lineups.

The comparison of TP and TA lineups is more than a factor to consider in evaluating other
variables. Rather, the comparison of TP and TA lineups is a measure of the “guilt effect,” or
the “innocence effect,” depending on one’s viewpoint. The main effect question is: How do
witnesses respond to the lineup when the suspect is guilty versus when the suspect is innocent?

The importance of considering target presence versus absence as a within-experiment variable
was noted by the New York Supreme Court (People v. Smith, 2004) as it denied a defense motion
to admit expert testimony on eyewitness evidence: ... much of the research directed to lineup
procedures uses either (usually) target present or (rarely) target absent data, but not both.” The
present paper analyzes the data from 94 direct comparisons between target-present and target-
absent conditions, suggesting that the New York Court was incorrect in its assessment of the
eyewitness identification research literature.

Outcomes of eyewitness identification experiments

Table 1 shows the various response outcomes in typical eyewitness identification experiments.
These experiments categorize each response as an identification of the suspect, an identification of
a foil, or a nonidentification. In a small subset of the studies reviewed here, the nonidentification
responses could be further divided into don’t know and reject responses. Since only a few
studies distinguish between don’t know and reject responses, most of our analyses will use
nonidentification responses which collapse over these two responses for studies that make the
distinction. We will use the abbreviations in Table 1 throughout this paper. Thus, suspTP refers
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Table 1 Response outcomes for target-present and target absent lineups

Target
Present Absent
Suspect suspTP suspTA
Foil foil TP foilTA
Nonidentification noidTP noidTA
Don’t know dkTP dkTA
Reject rejTP rejTA

Note. susp, foil, noid, dk, and rej denote suspect, foil, nonidentification, don’t
know, and reject responses; TP and TA denote target-present and target-
absent lineup conditions.

to a suspect identification in a TP lineup, suspTA refers to a suspect identification in a TA lineup,
foil TP refers to a foil identification in a TP lineup, and so on.

Many published studies do not distinguish in TA lineups between the identification of an
innocent suspect (suspTA) versus the identification of a foil (foilTA). Of course, these two
responses are conceptually and forensically quite different. Nonetheless, many studies report
any identification made for a target-absent lineup as a foil identification. For these studies, the TA
identifications were separated to give estimates for suspect and foil identifications. Specifically,
the suspect identification rate was calculated by dividing the identification rate by K the lineup
size, and the foil identification rate was estimated as K-1 times the suspect identification rate.
This method of estimating separate suspect and foil identification rates in TA lineups implies that
the innocent suspect and foils are equivalent such that they are chosen with equal probability.
This, of course, is the basis for defining a fair lineup. We will use the terms designated-innocent
and estimated-innocent to distinguish between these two kinds of lineups.

It is crucial, in evaluating the outcomes of eyewitness identification experiments, to examine
the entire pattern of response probabilities, rather than any particular response probability.
Consider, for example, an experiment with conditions A and B, where the correct identification
rate is .30 for condition A and .50 for condition B. One might conclude that performance in
Condition B is more accurate than for Condition A. But this conclusion would be undermined if
the foil identification rate increased from .05 in Condition A to .40 in Condition B. Such a pattern
would suggest a change in decision processes, rather than any improvement in identification
performance. Similar ambiguities arise when any single response probability is considered in
isolation. Indeed, many of the current controversies in eyewitness identification are concerned
with increases in accuracy versus changes in response criterion (see Clare & Lewandowsky,
2004; Clark, 2005; Ebbesen & Konecni, 1996; Meissner, Tredoux, Parker, & MacLin, 2005).
Resolution of these controversies will be facilitated by considering the complete patterns of all
responses, rather than any single response.

The analyses to follow examine patterns of responses in two ways: First by looking at patterns
of covariation across studies, and second by looking specifically at the diagnosticity or probative
value of various eyewitness identification decisions. As noted by Wells and Lindsay (1980) and
Wells and Olson (2002), the diagnosticity of witness responses is of crucial importance in the
criminal justice system, as it addresses the question: Given that the witness has made response
R, what is the likelihood that the suspect (or defendant) is guilty?

Our purpose in these analyses is not to test any particular effect. Nonetheless, because
eyewitness identification procedures are defined in large part by two questions—regarding
who is in the lineup and how it is administered—we focus on these two aspects of the task
throughout our correlational and diagnosticity analyses. We consider lineup procedures through
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the comparison of simultaneous versus sequential lineups, and we consider lineup composition
by comparing studies that designated an innocent suspect versus those that did not. We will not at
this point embark on long reviews of the literature regarding lineup procedure and composition,
but will discuss each only briefly.

Simultaneous lineups present all lineup members at the same time and typically require one
decision after the witness has considered all of the lineup members. In a sequential lineup, the
lineup members are presented one-at-a-time, and the witness makes an identification decision for
each lineup member as each is presented. Data from a number of studies has shown lower rates
of false identification of innocent suspects using sequential lineups (see Steblay et al., 2001, for
a meta-analysis), and consequently some jurisdictions have changed, or are currently proposing
to change, from the use of simultaneous to sequential lineups.

The analyses of lineup composition are relevant to real crime investigations as well as the
experimental, laboratory simulations of those investigations. As will be shown, lineups with
designated innocent suspects have higher false identification rates and appear more biased than
studies without designated innocent suspects, which are unbiased by the assumptions of the 1/K
estimation procedure. The designated-estimated distinction can therefore serve as a proxy for
lineup composition bias. Also relevant to the lineup composition question is how the foils are
selected, and we will toward the end of the paper discuss how various procedures affect patterns
of diagnosticity.

Method
Inclusion and exclusion criteria

The analyses are based on 94 experiments from 49 published studies. Only experiments that
presented both TP and TA lineups were included in the analysis. In addition we considered only
experiments using single-suspect lineups with adults as subjects. We excluded from the analysis
studies which presented incomplete data, or presented data only in aggregate form, collapsing
over conditions which produced significantly different results.

Articles were located by searches of Psych Info, as well as perusing the relevant journals (for
example Law and Human Behavior, Journal of Applied Psychology, Journal of Experimental
Psychology: Applied, Applied Cognitive Psychology). We consider only published studies in light
of the clear position taken by the U.S. Supreme Court in Daubertv. Merrel-Dow Pharmaceuticals,
et al. (1993) in which the Court established peer review as a key consideration in evaluating the
reliability of scientific evidence in decisions to admit expert testimony. In Daubert, the Court
deemed a reanalysis of epidemiological studies to be unreliable and therefor inadmissible in
large part because the reanalysis had not been published. Clark (2005) recently showed how a
single unpublished study of questionable reliability can dramatically change the conclusions of
a meta-analysis.

Of the 94 experiments, 81 presented simultaneous lineups and 9 presented sequential lineups. !
Also, 56 experiments reported identification rates for a designated innocent suspect, whereas

It is clear that the numbers of simultaneous and sequential lineups do not add to the total of 94. The reason is
that we separated out a set of lineups that were presented in a manner that might be described as a hybrid of
simultaneous and sequential procedures (Yarmey et al., 1996). Witnesses were presented with the photographs
sequentially, but at the end of the sequence were allowed to go back through the photographs again. The authors
noted that the use of this hybrid procedure was motivated by Canadian law at that time. The means for the hybrid
procedure were as follows: In TP lineups, suspect, foil, and nonidentifications were: .390, .390, and .220, and in
TA lineups: .193, .493, and .315.
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38 did not designate an innocent suspect, requiring that innocent suspect identification rates be
estimated, which we did using the 1/K procedure.

Random- versus fixed-effects analyses

Most of the analyses presented here were based on a random-effects, as opposed to a fixed-effects
model. The two models differ in (a) the unit of analysis, (b) the proportional contribution of
each data set, (c) the statistical power, and (d) the breadth of generalization of the statistical
conclusions.

In a random-effects analysis, the unit of analysis is the study, rather than the participant within
the study, as would be the case in a fixed-effects analysis. Typically, in a fixed effects analysis,
the effect size estimates for each study are weighted by some function of the sample size. It
comes as no surprise that random-effects analyses are more conservative, and considerably less
powerful than fixed-effects analyses.

Random effects analyses differ from fixed-effects analyses in two other respects. For the
random effects analysis each study contributes equally to the overall effect size, whereas for a
fixed-effects analysis, studies with larger numbers of participants will contribute proportionally
more than studies with smaller numbers of participants. The two statistical models differ also in
the breadth of generalization. The statistical conclusions of random effects analyses generalize to
the population of possible studies, whereas the conclusions of fixed-effects analyses generalize
more specifically to the population of participants that could have been in the studies that were
included in the meta-analysis. We balanced this trade-off by using random effects analyses
whenever possible, when the set of studies was sufficiently large to allow it. However, for some
analyses, the critical set of studies was quite small, such that random-effects analyses would
be uninformative. For those analyses, fixed-effects analyses were used, trading off broader
generalization for increased statistical power.

Outline of analyses

Following a brief overview of the response probabilities and the characteristics of the response
distributions, the main analyses are divided into two sections. Section I examines patterns of
covariability in response probabilities as a means of separating out the contributions of memory
and decision processes. Section I expands upon earlier work by Wells and Lindsay (1980) and
more recently by Wells and Olson (2002) to examine the information value or diagnosticity of
different responses.

Results

The weighted and unweighted means and medians were calculated for each of the four response
probabilities. There were only very small differences between the means and medians, and
between weighted and unweighted statistics, so only the unweighted means are reported in the
leftmost columns of Table 2. These nondifferences between means and medians are consistent
with skew statistics showing that, with a few exceptions, none of the response distributions was
particularly skewed or otherwise distorted by outlier probabilities. The exception to the no-skew
results were findings of a slight positive skew in the don’t know distributions (Skew|TP = 1.570;
Skew|TA = 1.310), which were based on far fewer observations (n = 13) than other responses,
and the suspect identifications in TA lineups (Skew = 2.267). The latter result arises pri-
marily from aggregating over estimated and designated innocent suspect identifications. The
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Table 2  Means for response probabilities, /# and likelihood ratios and conditional probabilities for
target-present and target-absent comparisons

All Lineups (n = 94)

TP TA h t LR t Cp t
Suspect 461 134 183 155434 5.427 8.791¢ 173 19.239¢
Foil 212 .345 331 8.763¢  1.962 6.758¢ .632 8.202¢
Don’t know” 171 192 .103 1.098 1.635 1.424 575 1.298
No ID 327 520 440 10.120¢  2.100 4.422¢ 618 8.522¢

Note. LR (likelihood ratio) = TP/TA for suspect identifications, and TA/TP for all other responses. CP
(Conditional probability) = TP/(TP + TA) for suspect identifications and TA/(TP + TA) for all other
responses.

4p < .001.
bMeans based on data from 13 cases.

nondifferences between weighted and unweighted means, suggest that at least when consider-
ing the entire corpus, studies with large numbers of subjects did not produce results that were
systematically different from studies with small numbers of subjects.

Correlations in response probabilities

Eyewitness identification is both a memory and a decision task, and is therefore sometimes
described within the framework of Signal Detection Theory (Green & Swets, 1966) which
is useful for understanding the separate and combined contributions of memory and decision
processes (see for example Brown, Deffenbacher, & Sturgill, 1977; Clare & Lewandowsky,
2004; Clark, 2003, 2005; Malpass & Devine, 1981b). For example, an increase in correct
identification rates can arise either because memory is more accurate or because witnesses are
more willing to pick (see Clark, 2005). These two components of the eyewitness identification
task are investigated meta-analytically by examining the correlations of response probabilities.
Of course, response rates within a lineup condition must be negatively correlated, for quite
uninteresting reasons. For example in a TP lineup, if the suspect identification rate is very high,
say .90, the rate of false nonidentifications must be very low, and can be no higher than .10.
Consequently, the interesting, and potentially illuminating, correlations are between TP and TA
lineups. We note at the outset of this section that none of the correlational results varied across
simultaneous and sequential lineups, or across designated versus estimated TA lineups. Thus,
the results are presented only for the entire set of 94 TP-TA comparisons.

The analyses to follow are driven by the following simple predictions: To the extent that wit-
ness decisions are a function of the accuracy of the underlying memory trace, correct responses
(i.e., suspTP, noidTA) should be correlated across TP and TA lineups. By contrast, to the extent
that witness decisions are driven by particular response biases or decision strategies, response
probabilities for the same response (i.e., suspTP, suspTA, etc.) should be positively correlated
across TP and TA lineups.

Regarding the first half of the prediction, there are two ways in which a witness may make
a correct identification response: either by identifying the suspect in a target-present lineup,
(suspTP) or by making a correct nonidentification for a target-absent lineup (noidTA). It is a
reasonable hypothesis that these two types of correct responses are correlated. Such a correlation
would be consistent with the mirror effect pattern typically shown in recognition memory
experiments (Glanzer & Adams, 1985, 1990). The mirror effect pattern shows that if overall
performance, typically measured by d’, is better for condition A than for condition B, the
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condition A advantage is typically produced by both increases in hit rate and decreases in false
alarm rate. Thus, one might expect that conditions that would allow witnesses to accurately
identify the target when present would also allow witnesses to reject lineups in which the
target was not present. It is not difficult to imagine what such a condition might be: the accurate
representation of information in the memory trace. As the accuracy of the memory trace increases,
correct identifications and correct nonidentifications should both increase.

However, this turned out not to be the case, as the correlation between correct identification
rates and correct nonidentification rates, considering all 94 experiments, was essentially zero
(r (92) = —.053, p = .614). At first, this result seems surprising, but a moment’s reflection
provides a straightforward explanation of the lack of relationship. A correct identification requires
that the witness picks someone, whereas a correct rejection requires that the witness picks no
one. Thus, factors that affect criterion placement, i.e., the willingness to make any identification
at all, would affect these two response probabilities in opposite directions, producing a negative
correlation. The near-zero correlations observed may be the combined result of variation in the
conditions that would affect the accuracy of memory and variation in conditions that would affect
the decision criterion. Variation in memory factors would contribute to a positive correlation,
whereas factors affecting decision criterion would contribute to a negative correlation.

This suggests that a measure of accuracy in TP lineups that is less affected by the placement
of a criterion should be positively correlated with correct rejections in TA lineups. One such
measure of accuracy is the conditional probability of selecting the target from the TP lineup,
given that the witness selected anyone, suspTP/(suspTP + foilTP). As predicted, this conditional
probability of correct identification was positively correlated with the correct nonidentification
rate for the entire sample (r (92) = .257,p = .012).

The contributions of memory accuracy versus response criterion can be further examined
through the TP-TA correlations for each response type. The correlations for each response
category—suspect identifications, foil identifications, don’t know, and nonidentifications—were
computed across TP and TA lineups, and are shown in Table 3.

Consider the most straightforward case, which is for nonidentifications. To the extent that
nonidentifications are based on the accuracy of the witness’s memory, these responses should
be negatively correlated. As memory accuracy increases, the correct nonidentifications should
increase (noidTA) and the false rejection rates (noidTP) should decrease. Quite to the contrary,
however, TP and TA nonidentification rates were highly correlated, r (92) = .466, p < .001.
This result is consistent with the idea of a shifting response criterion and is inconsistent with
what one would expect based on variation in the accuracy of witnesses’ memories.

Table 3  Correlations in response probabilities for target-present and target-absent lineups

Alldata (n = 94)  Sim (n = 81) Seq(n = 9)

Suspect 1734 178 .074

Foil 5594 4994 780"
Don’t know* 750¢ 750¢ -

No ID 4667 4424 306

9 < .10.

bp < .05.

‘p < .005.

dp < .001.

“Don’t know correlations based on 13 cases.
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Foil identifications were also highly correlated (r (92) = .559, p < .001). The high cor-
relation suggests that foil identifications provide a measure of witnesses’ willingness to make
an identification, irrespective of the presence or absence of the target. Likewise, the correlation
between TP and TA don’t know responses was also quite strong (r (11) = .750, p = .003).

The only responses that did not show a TP-TA correlation at the .05 level were the sus-
pect identifications, r (92) = .173, p = .096. Presumably, the lack of correlation is once
again the product of opposing factors, a shifting response criterion—that would produce a
positive correlation, and the accuracy of the memory trace—that would produce a negative
correlation.

Diagnosticity of eyewitness identification responses

Independently of whether responses are correlated across TP and TA lineups, a given response
may occur much more often in one lineup condition than in another. To the extent that this is the
case, that response is diagnostic with respect to the suspect’s guilt or innocence.

Wells and Lindsay (1980) developed two measures of diagnosticity, one based on ratios and
one based on conditional probabilities. Diagnosticity ratios are given by the ratio of response
probabilities for TP and TA lineups, typically expressed with the larger divided by the smaller
probability, as shown in Wells and Lindsay’s Equation 6 (p. 779). The conditional probability
may be viewed as a posterior probability of the suspect’s guilt given that the witness has provided
a particular response to the lineup.

This section of the meta-analysis may be viewed as an extension of previous work by Wells
and Lindsay (1980) and Wells and Olson (2002) who considered the diagnosticity for suspect,
foil, don’t know, and nonidentification responses. These previous analyses showed all four
response types to be diagnostic with respect to the presence of the target. Specifically, suspects
were identified more often in TP lineups, and the other three response types occurred more often
in TA lineups.

We build upon the previous work in three ways: (1) First, we considered three measures of
diagnosticity, using Cohen’s £, conditional probabilities, and likelihood ratios, (2) we considered
a much larger number of studies, and (3) we compared each of the various response types in
order to draw conclusions as to the relative diagnosticity of each response type. We also followed
Wells and Olson by examining whether diagnosticity varied across simultaneous and sequential
lineups, and across variations in lineup composition.

Measures of diagnosticity: Likelihood ratios, conditional probabilities, and Cohen’s h

Likelihood ratios are commonly reported as measures of response diagnosticity in eyewitness
identification experiments. They have many useful properties, the most obvious of which is their
straightforward interpretation. For example, with suspect identification rates of say .45 and .15
for TP and TA lineups, one can assert that witnesses were three times more likely to identify the
suspect when he was guilty than when he was innocent.

There are, however, some potential problems with likelihood ratios. First, they are unsta-
ble when considering responses that occur with low probability. Second, for ratios less than
1, large differences are compressed, producing distributions that are very positively skewed.
These properties can be troublesome if one computes a summary statistic, i.e., the mean of the
diagnosticity ratios across several experiments. Ratios less than 1 will be buried by ratios greater
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than 1 and the means will be considerably larger than the medians, suggesting that they are rather
unrepresentative summary statistics.

Because of these problems we also calculated conditional probabilities (CP). These condi-
tional probabilities also have a straightforward and forensically relevant interpretation. In the
case of suspect identifications, the conditional probability answers the question: Given that the
witness identified the suspect, what is the probability that he is guilty? Alternatively, for suspect
identifications, the conditional probability can be inverted to give a measure of the innocence
risk, i.e., the likelihood that the suspect is innocent, given that he was identified.

We also calculated Cohen’s 4 (Cohen, 1988), which is the difference between the two arcsin
transformed probabilities. Of the various effect-size statistics that could be calculated, we picked
h for three reasons: (1) it is frequently used in meta-analyses of proportions, (2) Z scores can be
easily and directly calculated from / (see Cohen, 1988, p. 209), and (3) it expands differences
at the high and low ends of the probability scale, reflecting the fact that a .05 difference between
.05 and .10 seems bigger than the .05 difference between .45 and .50.

For all of the diagnosticity analyses to follow, the measures of diagnosticity were calcu-
lated consistent with the view (see Wells & Lindsay, 1980; Wells & Olson, 2002) that suspect
identifications are diagnostic of guilt, whereas all other responses are diagnostic of innocence.
Thus, & for suspect diagnosticity was calculated by subtracting TA from TP, but all other %
were calculated by subtracting TP from TA, in order to produce effect sizes with positive signs.
Similarly, likelihood ratios (LR) were calculated as TP/TA for suspect identifications, but TA/TP
for all other responses, producing likelihood ratios greater than 1; and conditional probabilities
(CP) were calculated as TP/TP + TA for suspect identifications and TA/TP + TA for all other
responses, producing conditional probabilities generally greater than .5

Overall diagnosticity results

The analyses were based on 94 separate TP-TA comparisons, with the exception of the don’t
know responses, which were based on only 13. The results are shown in Table 2. The dependent
measures, Cohen’s /4, likelihood ratios, and conditional probabilities, lead to the same conclu-
sions, and therefore the conclusions can be viewed as quite general, rather than peculiar to any
particular way of computing diagnosticity. This is not to say, however, that the three measures are
interchangeable. As expected, the distributions for likelihood ratios were very positively skewed
such that means were 20 to 40 percent larger than medians. In contrast, means and medians
were nearly identical for 4 and for conditional probabilities. Also, although all the response
measures were correlated, the correlations were higher between /4 and CP (.866 to .919) than
between LR and CP (.638 to .885) or between LR and % (.570 to .785). These preliminary
analyses have important implications, specifically that / and conditional probabilities may be
used interchangeably as measures of diagnosticity, but that likelihood ratios should be used with
caution. Given the problems in aggregating likelihood ratios, discussion of results throughout
the paper will focus on / and conditional probabilities, although the likelihood ratio analyses are
maintained in the tables.

The random-effects analyses in Table 2 show that, with the exception of don’t know responses,
each response was diagnostic, with all p’s < .001. Don’t know responses were not diagnostic
irrespective of which statistic was used. Don’t know responses, of course, were based on far
fewer comparisons than were the other response categories. Thus, to further investigate the
diagnosticity of don’t know responses, we conducted a fixed-effects analysis, converting the &
effect sizes to z-scores (Cohen, 1988, p. 209), and computing a meta-analytic Z using the Stouffer
method (Rosenthal, 1991; Stouffer, Suchman, DeVinney, Starr, & Williams, 1949). The average
effect size was small, 7 = .103, and meta-analytic Z was nonsignificant, Z = 1.098, p = .136.
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We also considered whether there was sufficient heterogeneity in the effect to suggest that the
nonsignificant difference was the product of significant differences in opposite directions. A
diffuse test for heterogeneity (see Rosenthal, 1991, p. 73, Eq. 4.14) did not reach statistical
significance, x2(13) = 18.700, p = .133, suggesting that this was not the case.

Relative diagnosticity

We compared the measures of diagnosticity to each other, suspect vs. foil, suspect vs. non-
identification, and foil vs. nonidentification. In these analyses, the null to be tested is that the
average difference between the response outcomes within the measures of diagnosticities (e.g.,
Cohen’s & for suspect—Cohen’s / for foil) will be zero, evaluated by single-sample #-tests. This
analysis showed that suspect identifications were far more diagnostic than any other response.
Specifically, the observed average mean difference between suspect Cohen’s / and foils Cohen’s
h was statistically significant, (#(93) = 10.113,p < .0001), as was the average mean difference
between suspect Cohen’s 4 and nonidentification Cohen’s / (#(93) = 9.166,p < .0001). Further,
the average difference between foil Cohen’s / and nonidentification Cohen’s / did not reach
statistical significance (#(93) = 1.770, p = .08).

Diagnosticity in simultaneous and sequential lineups

We turn next to an analysis of the diagnosticity of suspect, foil, and nonidentification responses
in simultaneous and sequential lineups. The relevant data are in Table 4. For completeness,
the likelihood ratios are reported in the Table; however, discussion of the results will focus on
Cohen’s 4 and the conditional probabilities.

The conditional probabilities and /4 show virtually no difference in the diagnosticity of sus-
pect identifications, greater diagnosticity of foil identifications in simultaneous lineups than
in sequential lineups, and greater diagnosticity of nonidentifications in sequential lineups
than in simultaneous lineups. To evaluate these results statistically, we computed a Z score
from each & comparing TP and TA lineups, calculated the Z from % (following Cohen, 1988,
Eq. 6.5.3, p. 209), and then computed the contrast meta-analytic Z (following Rosenthal, 1991,
Eq. 4.26, p. 79). This analysis was consistent with the patterns for conditional probabilities and
h shown in the table (with positive Z indicating higher diagnosticity for sequential lineups, and

Table 4 Diagnosticity in simultaneous and sequential lineups

TP TA h t LR t CP t
Simultaneous (n = 81)
Suspect 471 137 .801 14.5440 5473 8.469" 775 17.749¢
Foil 208 350 351 8.335b 1.961 72217 639 7.818°
No ID 320 513 435 9.448"  2.100 3.908" 617 7.635"
Sequential (n = 9)
Suspect 396 081 773 4756" 6433 2.450 794 6.826"
Foil 166 242 201 2.091 2.263 1.448 .599 2.038°
No ID 431 669 592 32597 2359 2.358 644 3.182¢
9p < .10.
bp < .05.
‘p < .0l
dp < .001.

@ Springer



Law Hum Behav (2008) 32:187-218 197

one-tailed p values). Specifically, suspect identifications showed no diagnosticity difference in
simultaneous and sequential lineups (Z = .391, p = .348), foil identifications were more only
slightly more diagnostic in simultaneous than in sequential lineups (Z = 1.319, p = .094), and
nonidentifications were more diagnostic in sequential than in simultaneous lineups (Z = 1.917,
p = .028).

This pattern of results is inconsistent with a previous meta-analysis by Steblay et al. (2001)
and an analysis by Wells and Olson (2002). There are, of course, a number of differences
between the analyses summarized above and those of Steblay et al. and Wells and Olson. One
of the primary differences is that both of the previous analyses were based only on data from
experiments that directly compared simultaneous and sequential lineups, whereas the results
shown in Table 4 considered results from simultaneous and sequential lineups irrespective of
whether they were part of a direct comparison.

Because the use of sequential lineups is an important component in the reform of police
procedures and policies in many state and local jurisdictions (i.e., California, New Jersey,
North Carolina, Virginia, Wisconsin), these diagnosticity comparisons are worthy of closer
examination. Because of the small number of studies, the following analyses are based on a
fixed- rather than random-effects analysis. We first calculate and present the results of a direct-
comparison meta-analysis of diagnosticities in simultaneous and sequential lineups, and then
turn to how these analyses compare with studies by Steblay et al. and Wells and Olson. Jumping
ahead, the comparisons across the various analyses show considerable variation. For clarity, the
conclusions of the analyses are summarized in Table 6.

Direct simultaneous-sequential lineup comparisons

Direct simultaneous-sequential comparisons were made in eight studies that met our inclusion
criteria, and the mean response probabilities are shown in Table 5. The relative diagnosticities
of each response type for simultaneous and sequential lineups were analyzed by first computing
the conditional probabilities, [TP/(TP 4+ TA) for suspect identifications and TA/(TA + TP) for
foil and nonidentifications], and then calculating Cohen’s & for the difference between those
two conditional probabilities. A meta-analytic Z score was then computed from Cohen’s /. The
means and medians for Cohen’s /, and the meta-analytic Z scores are given in Table 5. Again,
positive 4 and Z indicate greater diagnosticity for sequential than for simultaneous lineups.

The diagnosticity for suspect identifications was higher for sequential lineups than for si-
multaneous lineups (h = .230, Z = 2.242, p = .012, one-tailed). Seven of the eight studies
showed this result. No differences in diagnosticity were found for either foil identifications or
nonidentifications (4 = —.035, Z = .329 for foil identifications and 7 = .206, Z = .549
for nonidentifications). Thus, these analyses indicate greater diagnosticity for sequential lineups

Table 5  Response probabilities and conditional probabilities for TP and TA simultaneous and sequential
lineups in direct-comparison studies

Sim Seq

TP TA CP TP TA Cp hm hMdn zZ
Suspect 496 217 .700 391 .081 789 .230 314 2242
Foil 248 .399 .632 123 .199 .607 —-.035  —.129 .329
No ID .256 384 535 478 713 .600 .206 .007 .549

Note. TP = target-present, TA = target-absent, CP = conditional probability: TP/(TP + TA) for suspect
identifications, and TA/(TP + TA) for foil and nonidentifications; 4y and Ayg, denote mean and median effect
sizes (h).
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Fig. 1 1 x Z plot for suspect, foil, and nonidentification response diagnosticity for direct comparison of simul-
taneous and sequential lineups. Each study is identified by a point in 4, Z space, with 4 on the x-axis and Z on
the y-axis. Studies are identified as KMS (Kneller, Memon, & Stevenage, 2001), LLF (Lindsay, Lea, & Fulford,
1991), LLN (Lindsay et al., 1991), LW (Lindsay & Wells, 1985), MDO (Melara et al., 1989), MZM (MacLin
et al., 2005), and Sp (Sporer, 1993)

than for simultaneous lineups, but only for suspect identifications. Before addressing how these
results compare with others we first note three additional aspects of the present results for what
they reveal about the corpus of simultaneous-sequential studies. These points will be important
later when comparing the present meta-analysis to the analysis reported by Wells and Olson.

First, the mean for Cohen’s 4 for nonidentifications was only slightly lower (.206) than
for suspect identifications (.230), but the Z scores were quite different. Second, for both foil
and nonidentifications, the mean and median for # were quite different. Third, the Z for foil
identifications was positive (although nonsignificant), even though the mean and median for /
were negative. What might be behind these peculiarities in the results? Discrepancies between
means and medians suggest the presence of outlier scores which may render the mean a less-
accurate summary statistic than the median. Discrepancies between effect sizes and Z scores can
arise if there is an association between effects and sample sizes, such that large-sample studies
show different results than small-sample studies.

Effect size outliers were identified by calculating a modified Z score which uses the median
rather than the mean as its measure of central tendency (Iglewicz & Hoaglin, 1993).% This analysis
revealed no outliers for suspect identifications. However, the effect size for foil identifications
for Lindsay and Wells (1985), i = .816 and the effect size for nonidentifications for Melara,
DeWitt-Rickards, and O’Brien (1989), h = 1.662, were both shown to be outliers in their
respective distributions. Our purpose in identifying these outliers is neither to exclude them nor
to question the validity of the results, but rather to show they contribute to the aggregate of data. A
graphic illustration of the distributions on /4 and Z, with the outliers identified, is shown in Fig. 1.
The figure plots diagnosticity for each study, for suspect, foil, and nonidentification responses as
points in i, Z space, with & on the x-axis and Z on the y-axis. The figure serves the same purpose
as a stem-and-leaf plot, but with the added information about how effect sizes are translated into

’The modified Z is like the standard Z, but uses the deviations about the median (rather than the mean) as in the
denominator. The advantage is that the median, as a measure of central tendency, is less influenced than the mean
by the presence of the extreme score that one is trying to identify. The modified Z scores for the two scores we
have identified as outliers were 3.04 (Lindsay & Wells, 1985) and 7.28 (Melara et al., 1989). The Lindsay and
Wells result is lower than the 3.5 cutoff used by Iglewicz and Hoaglin (1993); however its large sample size gave
it considerable weight, particularly in the Wells and Olson (2002) calculations.
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Z scores. The Figure shows the Lindsay and Wells foil identification result to be an outlier not
only for A, but also for Z, whereas the Melara et al. result is shown to be an outlier on /4, but much
less of an outlier on Z. The reason is that the Lindsay and Wells results were based on a large
number of participants (60 per condition, 240 total) whereas Melara et al.’s results were based
on a very small number of participants (8 per condition, 32 total). Thus, the Lindsay and Wells
results contribute heavily to the average /# and Z, whereas the Melara et al. results contribute
only to A, but not to Z. The positive Z combined with negative  for foil identifications was due
to the large contribution made by the Lindsay and Wells study. For nonidentification responses
the moderate effect size (nearly equal to that for suspect identifications) was due to the Melara
et al. study, which contributed little to the meta-analytic Z due to its very small sample size. As
we will show, these two studies played a very large role in the Wells and Olson’s analyses.

Comparison to Wells and Olson’s (2002) analysis

The results of our direct comparison differ from the results reported by Wells and Olson (2002)
primarily in that they reported greater diagnosticity for foil identifications in sequential lineups
than in simultaneous lineups, whereas the present meta-analysis showed no difference. Their
conclusions are summarized in Table 6.

This difference may have been due to the five studies added to the present analysis, or
to differences in how the results were aggregated and analyzed. We reanalyzed the same three
studies from the Wells and Olson analysis, computing Cohen’s 1 and meta-analytic Z and obtained
results very similar to those shown in Table 5. (For comparison, for the three studies in the Wells
and Olson analysis, for suspect identifications: 7 = .368, Z = 2.011, p = .022, one-tailed;
for foil identifications: 7 = .186, Z = .975, p = .165, one-tailed; and for nonidentifications:
h = .553,Z = 909, p = .187, one-tailed). Thus, our reanalysis of their three studies leads to the
same statistical conclusions as our analysis based on all eight studies, including a noneffect for
the diagnosticity of foil identifications. The question then is what analysis lead Wells and Olson
to conclude that foil identifications were more diagnostic in sequential than in simultaneous
lineups? The answer lies not in which studies were analyzed, but rather in how the studies were
analyzed. We turn to this next.

To compute their conditional probabilities Wells and Olson summed responses across three
studies (Lindsay & Wells, 1985; Lindsay et al., 1991; Melara et al., 1989). This aggregation of
raw-score frequencies across contingency tables can produce paradoxical results, i.e., aggregate
tables that look quite unlike any of the tables that contributed to the aggregate (see Hintzman,
1980, Rosenthal, 1991; Simpson, 1951; Yule, 1903). For that reason, meta-analytic aggregation
of effect sizes is preferred over summing raw frequencies (Rosenthal, 1991).

The effect of raw-score summation in the Wells and Olson analysis was that studies with
large numbers of subjects made substantially larger contributions to the aggregate table than
studies with small numbers of subjects. The three studies considered by Wells and Olson had

Table6 Summary of conclusions regarding diagnosticity of suspect, foil, and nonidentification responses
in simultaneous and sequential lineups

Present analysis

Full Sample Direct comparison Steblay et al. Wells and Olson
Suspect Seq = Sim Seq > Sim Seq > Sim Seq > Sim
Foil Seq = Sim Seq = Sim Seq < Sim Seq > Sim
No ID Seq > Sim Seq = Sim Seq = Sim Seq = Sim
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240, 180, and 32 subjects for Lindsay and Wells (1985), Lindsay et al. (1991) and Melara et al.
(1989), respectively. Because the Lindsay and Wells results were outliers in the distribution and
contributed over half of the data to the raw-score summation, they dominated the aggregate. The
other two studies actually showed foil diagnosticity to be lower in sequential than in simultaneous
lineups; thus Wells and Olson’s conclusion of higher diagnosticity was due entirely to the Lindsay
and Wells results.

Comparison with Steblay et al. (2001)

Steblay et al. conducted a meta-analysis for 28 data sets (including several unpublished studies).
Although they did not calculate diagnosticity statistics, some patterns regarding diagnosticity can
be observed in their Table 1 (p. 463), which shows the means for suspect, foil, and nonidentifica-
tion response probabilities for TP and TA lineups, and for simultaneous and sequential lineups.
Conditional probabilities can be computed from these means, with the caveat that conditional
probabilites calculated from means are not the equivalent of computing means for conditional
probabilities based on data from each study.

With that caveat, the most straightforward case in their analysis, one that does not require any
estimation or additional assumptions, is for nonidentification responses, which were nearly the
same for simultaneous (.653) and sequential (.610) lineups. Conditional probabilities for suspect
identifications can be computed with one additional caveat—the guilty suspect identification
rates in TP lineups are based on all TP comparisons, whereas innocent suspect identification
rates are based only on those studies that designated an innocent suspect. With that caveat, the
conditional probabilities were higher for sequential lineups (.795) than for simultaneous lineups
(.649). Foil identifications can only be estimated, and our estimation was made by multiplying the
identification rates in TA lineups by a constant (5/6) to estimate response proportions based on a
fair six-person lineup. With those assumptions, foil identifications appeared to be more diagnostic
in simultaneous (.680) than in sequential (.596) lineups. These conclusions are summarized in
Table 6.

Summary of direct-comparison analyses

The three direct-comparisons between simultaneous and sequential lineups were consistent in
that all three showed greater diagnosticity of suspect identifications for sequential lineups, and
all three showed no difference between simultaneous and sequential lineups for the diagnostic-
ity of nonidentification responses. The three studies showed different patterns concerning the
diagnosticity of foil identifications: The present analysis showed no difference, estimates from
Steblay et al. (2001) suggest greater diagnosticity in simultaneous lineups and Wells and Olson
reported greater diagnosticity in sequential lineups. A detailed analysis showed that the Wells
and Olson results were due primarily to one study, with unusual results (Lindsay & Wells, 1985)
that dominated their analysis. The pattern of results based on the Steblay et al. analysis required
a number of assumptions and was largely our analysis based on their means. Consequently,
among the direct-comparisons, the present analysis appears to give the clearest picture regarding
the diagnosticity of foil identifications in simultaneous and sequential lineups. Nonetheless,
given the small number of comparisons, this issue would be better-informed with additional
experimentation.
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Table 7 Results for simultaneous lineups in studies that designated an innocent suspect, and either did
or did not make a direct simultaneous-sequential comparison

Sequential comparison No sequential comparison

Target present Target absent Target present Target absent
Suspect .568 272 482 165
Foil 139 257 189 .308
No ID 294 472 .330 .526
S/(S+F) .802 .529 .698 328

Note. S/(S + F) is the suspect identification rate divided by the sum of the suspect plus foil identification
rate, and is the conditional probability of identifying the suspect, given that any identification was made.

Differences relative to the full-sample

We are left here with inconsistent results for the direct-comparison versus the full-sample
analyses. Specifically, in contrast to all of the direct comparisons, the full-sample analysis
showed no simultaneous-sequential difference in the diagnosticity of suspect identifications, no
difference for foil identifications, and greater diagnosticity of nonidentifications for sequential
lineups. What might account for these differences? The discussion to follow is focused on the
differences for suspect identifications.

These differences may be due in large part to how the innocent suspect and foils were
selected in target-absent lineups. As will be shown later, the conditional probability of a suspect
identification given any identification is higher when the innocent suspect is designated than when
the innocent suspect identification rate is estimated. Differences in results could be obtained if
the proportion of studies requiring the 1/K estimation were higher in one sample than in another.
In fact, 57 percent of simultaneous lineup studies designated an innocent suspect, whereas
67 percent of sequential lineup studies designated an innocent suspect. Although this slight
imbalance likely contributed somewhat to the difference between the whole-sample versus the
focused-sample results, subsequent analyses presented next suggest additional differences due
to lineup composition.

We considered in both the full set of studies, and those which made direct simultaneous-
sequential comparisons, those which also designated an innocent suspect. The critical re-
sults are for the conditional probabilities of identifying the suspect given any identification,
Susp/(Susp + Foil). This conditional probability is a measure of lineup composition, specifically
the relative similarity of the suspect and foils. The relevant probabilities are shown in Table 7. The
critical comparison is between simultaneous lineups that were part of a simultaneous-sequential
comparison versus simultaneous lineups that were not part of a simultaneous-sequential com-
parison. The results are straightforward. First, these two sets of simultaneous lineups did not
differ for the target-present condition (¢ (44) = 1.270, p = .211). However, the conditional
probability of identifying the innocent suspect (Susp/(Susp + Foil)) in TA lineups was signif-
icantly higher for simultaneous lineups that were part of a simultaneous-sequential compari-
son than for simultaneous lineups that were not part of a simultaneous-sequential comparison
(t (44) = 2.118, p = .040).> This result suggests that studies that made a simultaneous-
sequential comparison, and also designated an innocent suspect used TA lineups that were more

3Simultaneous lineups in simultaneous-sequential comparisons were on average larger (6.8) than simultaneous
lineups in studies without a sequential comparison (6.1), which would tend to reduce Susp/Susp + Foil for those
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biased against the innocent suspect than did comparable studies that did not make a direct
simultaneous-sequential comparison. This suggests that the diagnosticity advantage for suspect
identifications for sequential lineups shown in the direct-comparison meta-analysis may be due
in part to the similarity relations in those lineups. Specifically, the result may be restricted to
only those cases in which the TA lineups are more biased against the innocent suspect. When
the TA lineups are less biased, the sequential advantage in the diagnosticity of suspect identi-
fications may not hold. We should note one last important caveat. The results of the analysis
shown in Table 7 suggests that the full-sample simultaneous-sequential comparison (shown in
Table 4) makes a comparison between nonequivalent cases, as the innocent suspects appear to
have higher similarity to the target in sequential lineups than in the full set of simultaneous
lineups.

Diagnosticity and lineup composition

Lineup composition and similarity relationships in TP and TA lineups are determined in large
part by the similarity of the innocent suspect to the actual perpetrator and by how the foils
are selected. In this section we examine both of these relationships and how they affect the
diagnosticity of witness responses.

Diagnosticity in designated- versus estimated-innocent lineups

Although the issue has not been studied directly, it seems almost certainly the case that false
identifications of innocent suspects will increase the more similar the innocent person is to
the perpetrator. We examine this relationship by comparing studies that designated an innocent
suspect to those that did not. For the estimated-innocent lineups the false identification rate
was estimated by procedures that assumed the lineups to be fair and unbiased with respect to
the innocent suspect. As will be shown, the designated-innocent TA lineups were quite clearly
biased with respect to the innocent suspect.

Our first question is whether the results of studies which required the 1/K estimation procedure
differed from the results of studies which designated an innocent suspect, and provided suspect
and foil identification rates directly. The answer to this question is shown in Table 8. To obtain
the most direct comparison between designated-innocent and estimated-innocent experiments,
the analyses to follow were restricted to six-person, simultaneous lineups. Unrestricted analyses
of the full data set showed the same results.

The patterns of responses for target-present lineups did not differ between studies which desig-
nated an innocent suspect and those which required the fair-lineup estimation. There were no dif-
ferences for suspect, foil, or nonidentifications (¢ (61) = 1.010, 1.328, and 0.098, respectively).
The conditional probability of identifying the suspect in TP lineups, SuspTP/SuspTP + FoilTP,
was also the same irrespective of how the target-absent lineups were created (¢ (61) = .969).
These nondifferences are important because the designation of the innocent suspect should have
no effect on the results of target-present lineups. Any other result would have been curious.

In contrast, for TA lineups suspect identifications were higher (¢ (61) = 3.339, p = .001)
and foil identification rates lower (¢ (61) = 2.699, p = .009) in studies which designated an
innocent suspect, relative to those which required 1/K estimation. Rates of nonidentifications did
not differ (# (61) = 0.181). Because the conditional probability of a suspect identification given

studies (in opposition to the obtained results) An analysis only for studies where & = 6 showed the same pattern
of results, but with only three cases for the simultaneous-with-sequential condition.
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Table 8 Identification data, Cohen’s #, likelihood ratios, and conditional probabilities for studies with and
without a designated innocent suspect

TP TA h t LR t Cp t

Lineups with designated innocent suspect (n = 36)

Suspect 492 .190 717 7.689 4.239 4511 730 8.132

Foil .192 314 .296 5.071 1.917 4.738 .623 4.929

No ID 316 496 420 7.311 1.833 5.693 618 6.839
Lineups without designated innocent suspect (n = 27)

Suspect 443 .085 .869 10.054 6.783 5.633 .816 16.396

Foil 237 428 479 6.742 2.109 4516 .679 5.809

No ID .320 A87 .353 4.080 2.261 1.657¢ .583 2.637°

Note. All tests significant p < .001, except.
p = .109.
bp = .014.

any identification (SuspTA/SuspTA + FoilTA) is fixed at .167 for the 1/K estimated lineups,
the conditional probability for designated-suspect lineups was evaluated by a single-sample
t-test. Clearly, this conditional probability (.350) was much higher than the fair-lineup baseline
(1(35) = 4918, p < .001). Designated-innocent lineups were quite biased. What effect does
this bias have on the diagnosticity of witness responses?

Diagnosticity measures based on Cohen’s /4, likelihood ratios, and conditional probabilities
are shown in Table 8. As in all of the previous analyses suspect identifications were diagnostic
of guilt and foil and nonidentifications were both diagnostic of innocence, in lineups that
designated an innocent suspect and in those that did not. The diagnosticity differences between
designated-innocent and estimated-innocent lineups, although inconsistent across measures of
diagnosticity, showed a consistent pattern. The analysis using conditional probabilities showed
lower diagnosticity for suspect identifications in designated-innocent lineups (¢ (61) = 2.356,
p = .022), and the analysis using Cohen’s & showed significantly lower diagnosticity of foil
identifications in designated-innocent lineups than in estimated-innocent lineups, ¢ (61) = 2.008,
p = .049. Neither diagnosticity measure showed a difference between designated- and estimated-
innocent lineups for nonidentification responses.

The results of designated-innocent lineups may have been obtained because experimenters,
when designating an innocent suspect, often pick a person from their pool of stimuli, who,
by similarity ratings or by intuition, is highly similar, or even the most similar, to the actual
perpetrator. In other words, the higher false identification rates for the innocent suspect occur
because experimenters make them occur. This might suggest that biased lineups occur only
when experimenters design bias into their experiments. However, biased lineups may in fact be
a natural outcome of the lineup construction procedures that police typically use. Here the issue
is not about the relationship between the innocent suspect and the perpetrator, but rather about
how the foils for lineups are selected.

Diagnosticity in suspect-matched and description-matched lineups

Police officers, in two surveys (Wogalter, Malpass, & McQuiston, 2004; Wogalter, Malpass, &
Burger, 1993), reported that they select foils for lineups based on their similarity to the suspect.
A number of research findings and theoretical analyses (Clark, 2003; Clark & Tunnicliff, 2001;
Navon, 1992, Py, Demarchi, Ginet, & Wasiak, 2003; Wogalter, Marwitz, & Leonard, 1992),
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Table 9 Basic identification results for suspect-matched lineups

TP TA TP-TA h LR CP
Suspect 371 115 256 642 5.833 758
Foil 324 261 063 —.145 0.849 441
No ID 303 621 - 318 662 2218 671
SIS +F) 534 306

Note. LR = TP/TA for suspect identifications, and TA/TP for foil and nonidentifications. CP (conditional
probability) = TP/(TP + TA) for suspect identifications and TA/(TP + TA) for foil and nonidentifications.

suggest that biased lineups may be the norm rather than the exception, and moreover that biased
lineups may be created not only when police procedures are violated, but even when they are
followed exactly. Specifically, foil selection based on the similarity to the suspect can, by design,
produce biased lineups in two ways.

First, it can produce lineups in which the suspect can be identified by nonwitnesses because
the suspect represents the prototype or “parent” for the rest of the lineup (Wogalter et al., 1992).
Second, consider the case in which the innocent person becomes a suspect because he fits the
description of the perpetrator given by the witness. This innocent suspect is placed in a lineup
with five fillers who look similar to that innocent suspect. Given this scenario, one may ask:
How many people are in the lineup because they fit the description of the perpetrator? The
answer is only one—the innocent suspect. The other five people are in the lineup because they
look similar to a person who fits the description of the perpetrator. Given that the description
of the perpetrator is a product of the witness’s memory, it follows that the person in the lineup
who will be the closest match to the witness’s memory is the innocent suspect. It follows
further that the innocent suspect is the person in the lineup who is the most likely to be
identified.

Only six studies have created lineups by selecting foils based on their similarity to the suspect
(Table 9), one of which (Lindsay, Martin, & Webber, 1994) was not included in the analysis
because it did not report the relevant data, leaving only five studies for these analyses. Suspect-
matched foil selection, although it may be common practice for law enforcement, produces
lineups that are unlike the lineups in most eyewitness identification experiments. Because foils
are selected based on their match to the perpetrator in TP lineups and based on their match to
the innocent suspect in TA lineups, TP and TA lineups should consist of nonoverlapping sets of
foils. By contrast in most experiments, TP and TA lineups share the very same set of foils.

The three measures of diagnosticity, Cohen’s #, likelihood ratios, and conditional probabili-
ties, were calculated as before. Because the set of studies is very small, diagnosticity of responses
was evaluated by fixed-effects analyses. Similar to previous fixed-effects analyses, we calculated
h from the difference in conditional probabilities, calculated individual Z scores from 4, and
computed a meta-analytic Z by the Stouffer method.

The results showed the same pattern for suspect identifications and nonidentifications as
shown in all of the previous analyses, with suspect identifications diagnostic of guilt (Z = 7.303,
p < .001), and nonidentifications diagnostic of innocence (Z = 7.849, p < .001). However,
contrary to previous analyses, foil identifications were higher for TP than for TA lineups, and
were thus diagnostic of guilt (Z = 1.945, p = .026), rather than innocence as shown in all
of the other analyses. This result should be considered with some caution because it is based
on fixed-effects analysis of a small number of studies, and although three of the five studies
showed the TP > TA pattern, the statistical significance of the pattern was due in large part
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to the results of Clark and Tunnicliff (2001) who showed foil identification rates of .468 and
.159 for TP and TA lineups. Even with those caveats, one point is clear: contrary to all other
analyses, for suspect-matched lineups, foil identifications are not diagnostic of the suspect’s
innocence.

This result is important because although it may be unusual in the present set of studies
it may be quite representative of lineups in actual police investigations. As noted earlier, the
large majority of police officers surveyed indicated that they typically select foils based on their
similarity to the photograph of the suspect.

As we noted earlier, suspect-matched lineups are also inherently biased against the innocent
suspect. In addition they may also select a set of foils that is unnecessarily similar to the target in
TP lineups, resulting in lower correct identification rates (see Luus & Wells, 1991, Wells, Rydell,
& Seelau, 1993). In part for these reasons, many eyewitness identification researchers have
recommended that foils be selected based on their match to a description of the perpetrator, rather
than the appearance of the suspect (see Wells et al., 1998). Clark (2003) reviewed the studies
which have directly compared suspect-matched and description-matched lineup composition,
and we will not revisit the details of that review here. However, in the next section, we compare
suspect-matched and description-matched lineups, again with primary focus on the diagnosticity
of witness responses.

Only four of the five studies that directly compared suspect-matched and description-
matched lineups meet our inclusion criteria. The Clark and Tunnicliff experiment considered
only suspect-matched lineups, so is not included in this analysis. The means of the response
probabilities are as follows: For suspect-matched lineups, suspTP = .380, foilTP = .288,
noidTP = .330, suspTA = .081, foilTA = .287, and noidTA = .630. For description-matched
lineups: suspTP = .508, foilTP = .147, noidTP = .348, suspTA = .131, foilTA = .282,
and noidTA = .585. Because these results have been considered in detail elsewhere (Clark,
2003), we will focus only on the diagnosticity of witness responses. Again, with a very small
set of studies we used a fixed-effects analysis to determine whether the diagnosticity of wit-
ness responses varied in the two kinds of lineup. The only clear difference was shown for
foil identifications, which were diagnostic of innocence in description-matched lineups (condi-
tional probability, foilTA/foilTA + foilTP = .652) but nondiagnostic in suspect-matched line-
ups (conditional probability = .488). Suspect-matched and description-matched lineups did not
differ with respect to the diagnosticity of suspect (Z = .665) or nonidentification responses
(Z = .763).

There may also be some bias problems associated with description-matched lineups (see
Clark, 2003). For present purposes it suffices to note that the conditional probability of identifying
the innocent suspect, SuspTA/SuspTA + FoilTA = .317, exceeds the fair lineup baselines which
vary from .20 to .125 across the studies with lineup sizes from 5 to 8, and is somewhat higher
than it is in suspect-matched lineups (SuspTA/SuspTA + FoilTA = .220).

General discussion

This paper began with a simple question: What do eyewitness identification experiments typ-
ically show? The results should—and do—vary considerably across experimental procedures.
However, regularities in the patterns of witness responses persist across variations in proce-
dures. Two sets of analyses were directed toward those regularities. The first set of analyses
examined the covariability in response probabilities, and the second set examined response
diagnosticity. We turn now to summarize the results and what they reveal about eyewitness
identification.

@ Springer



206 Law Hum Behav (2008) 32:187-218

Summary of results
Correlational analyses of witness responses

There was no correlation between correct identifications (in TP lineups) and correct nonidenti-
fications (noidTA). We propose that this near-zero correlation is due to the combination of two
factors acting in opposition: variation in the accuracy of the memory trace (which should pro-
duce a positive correlation) and variation in response criterion (which would produce a negative
correlation). This separation of memory accuracy and response criterion is at the heart of signal
detection theory, which has been applied widely, not only for recognition memory (Clark &
Gronlund, 1996) and eyewitness identification (Brown, Deffenbacher, & Sturgill, 1977; Clare &
Lewandowsky, 2004; Clark, 2003, 2005; Malpass & Devine, 1981b), but also for a wide range
of perceptual and decision tasks (see Swets, 1996).

Consistent with this two-factor analysis, when the accuracy of identifications in TP lineups
was separated from response criterion with a criterion-free dependent measure, the correlation
between accurate identifications and accurate nonidentifications was reliable.

Correlations between response probabilities in TP and TA lineups were large for noniden-
tifications and foil identifications, but very small, and not significantly different from zero for
suspect identifications. This pattern of correlations is consistent with a view that nonidentifica-
tions and foil identifications are largely the product of variation in response criterion, whereas
suspect identifications are highly dependent upon the accuracy of the witness’s memory of the
target person.

Diagnosticity of witness responses

Suspect identifications were clearly and consistently more diagnostic than any other response.
Nonidentifications were somewhat less diagnostic than suspect identifications, but also consis-
tently high across analyses. These analyses were consistent with results reported by Wells and
Olson. However, the diagnosticity patterns for foil identifications and don’t know responses are
not as clear-cut, and it is for these responses that the present analyses showed differences with
respect to the results reported by Wells and Olson. Briefly, although foil identifications were
on the whole diagnostic of innocence, as was the case in the Wells and Olson analysis, the
diagnosticity varied with lineup composition and reversed when foils were selected based on
their similarity to the suspect. As for don’t know responses, Wells and Olson suggested that
they might be diagnostic of the suspect’s innocence, but the present analysis showed don’t know
responses to have little or no probative value.

In two separate analyses we also examined patterns of diagnosticity in simultaneous and se-
quential lineups. The analyses showed a complex and inconsistent pattern of results. An analysis
restricted only to studies that directly compared simultaneous and sequential lineups showed
greater diagnosticity for suspect identifications for sequential lineups than for simultaneous
lineups. Another analysis that compared simultaneous and sequential lineups in the entire data
set did not show a diagnosticity difference for suspect identifications, but showed an advantage
for simultaneous lineups for the diagnosticity of foil identifications and an an advantage for
sequential lineups for the diagnosticity of nonidentifications. As noted before, the full data-set
comparison, because of the differences in TA similarity relations, needs to be viewed with
considerable caution. Neither analysis was consistent with the Wells and Olson analysis which
showed that foil identifications were more diagnostic for sequential than for simultaneous line-
ups. Their conclusion seems clearly to be the result of raw-frequency aggregation and a single
study that dominated the result.
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We have reported in this paper a rather large number of analyses that yielded results that often
seemed inconsistent, with complex patterns of correlations, and patterns of diagnosticity that
varied as a result of lineup procedures and lineup composition. In the next section we attempt to
pull these results together in a very simple theoretical framework.

Memory, decision, and lineup composition

Eyewitness identification decisions are, in large part, the product of three factors: the accuracy of
the memory trace, the decision processes, and the similarity relationships among lineup members.
In some cases the interplay of these components leads to results that are quite straightforward.
In other cases the interplay is not straightforward.

At the simplest level, response diagnosticity is about the accuracy of memory. Were it
not for the accuracy of the witness’s memory of the perpetrator, none of the identification
responses would show any diagnosticity at all. Responses are diagnostic only because the witness
remembers what the perpetrator looked like. Thus, suspect identifications are highly diagnostic
because the guilty suspect matches the witness’s memory of the perpetrator more closely than
do foils or the innocent suspect. In similar fashion, assuming that nonidentification responses
arise when all lineup members are poor matches to memory, nonidentification responses should
be given more frequently for TA than for TP lineups, and indeed the high diagnosticity of
nonidentifications shows that they are.

A straightforward interplay between memory and decision processes was shown in the cor-
relations between correct identifications and correct nonidentifications. If, as we have asserted,
both are based on the accuracy of memory, they should be highly correlated. However, the
correlation was close to zero. We propose that the zero correlation is due to a trade-off be-
tween memory and decision processes operating in opposition. Specifically, variation across
studies in the accuracy of memory should produce a positive correlation, but variation in the
decision criterion (i.e., willingness to make an identification) should produce a negative corre-
lation. Consistent with that reasoning, a measure of identification accuracy connected less to
decision criterion, the conditional probability of a correct identification given any identification
(suspTP/suspTP 4+ suspTA), was positively correlated with the correct nonidentification rate.

We also suggested that response probabilities should be negatively correlated in TP and TA
lineups to the extent that they are based on the accuracy of memory and positively correlated to
the extent that they are based on witnesses’ willingness to make an identification. The pattern
of TP-TA correlations should reflect the mix of these positive and negative components. The
obtained pattern of correlations is precisely what one should expect given the assumptions just
described. The correlations ordered from most to least positive were don’t know responses
(.750), foil identifications (.559), nonidentifications (.466) and suspect identifications (.173).

If suspect identifications were based only on the accuracy of memory, with no variation due
to the willingness to make an identification, the correlation would be negative. With increases
in the accuracy of memory correct suspect identifications would increase and false suspect
identifications would decrease. The low TP-TA correlation for suspect identifications suggests
a mix of variation in the accuracy of memory and variation in the willingness to make an
identification. Nonidentification responses are both a measure of a witness’s willingness to make
an identification and a witness’s ability to correctly recognize the absence of the target. Foil
identifications, because they are always errors, may be viewed as an indication of the witness’s
desire to make an identification despite having a weak memory of the target, thus leading to the
high TP-TA correlation. Don’t know responses, taken literally as an indicator of the witness’s
insufficient memory of the perpetrator, showed the highest positive TP-TA correlation. In this
view, foil identifications and don’t know responses are both given by witnesses with poor
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memories for the perpetrator. The difference is simply that witnesses who identify foils are more
willing to make an identification.

The effect of lineup similarity is also straightforward at least for suspect identifications. In
studies which used the same foils in TP and TA lineups, the only difference between the lineups
was due to the innocent suspect. As the similarity of the innocent suspect to the perpetrator
increases, TP and TA lineups become less distinguishable, and response diagnosticities should
decrease. The comparison of designated-innocent and estimated-innocent lineups showed pre-
cisely this result, for both suspect and foil identifications.

The least straightforward mix of memory, decision, and lineup composition is shown in the
variation for foil identifications across different procedures for selecting foils for TP and TA
lineups. The principle that diagnosticity should decrease as TP and TA lineups become more
similar suggests that the diagnosticity of foil identifications should be lowest when the same foils
were used in TP and TA lineups and highest when different foils were used, as would be the case
for suspect-matched lineups. Clearly this pattern was not shown in the data. The results showed
just the opposite, with high diagnosticity when the same foils were used in TP and TA lineups,
and very little diagnosticity for foils in suspect-matched lineups. An explanation of these results
is offered below.

Foils were selected according to three scenarios which are illustrated in the top panels of
Fig. 2. Each panel represents on the vertical axis the expected match to memory for suspects
and foils in TP and TA lineups. The match values in TP lineups are the same across the three
scenarios, and are included in the figure as a comparison point for the TA lineups.

Panel A shows the case for estimated-innocent lineups in which the foils were constant across
TP and TA lineups and the innocent suspect was assumed to be equivalent to the foils. Panel B
shows the case for designated-innocent lineups in which the foils were constant across TP and
TA lineups, but the innocent suspect was selected to be more similar to the target than were the
foils. Panel C shows the case for suspect-matched lineups.

The variation in foil diagnosticity depends on two factors shown in Fig. 2, the expected match
values for foils and the match values for foils relative to the suspect. When the foils are constant
in TP and TA lineups (Panels A and B), the expected match values for the foils is the same.
The only difference between Panels A and B is that in Panel B the higher similarity of the
innocent suspect means that the innocent suspect is a stronger competitor than when suspect
and foils are assumed equivalent (Panel A). Thus, the similarity relations in Panel B predict that
suspect identifications should increase and foil identifications should decrease relative to the
relationships shown in Panel A. The decrease in foil identification rates for TA lineups, with foil
identification rates constant for TP lineups produces the result observed from these analyses:
the diagnosticity of foil identifications decreases as the similarity of the innocent suspect is
increased (as was the case in the designated-innocent lineups).

Panel C shows the case in which the innocent suspect is chosen to be similar to the perpetrator,
and the foils for both TP and TA lineups are selected to be similar to the suspect in their respective
lineups. Note the arrows indicating that the difference in the expected matches for suspect and
foils are the same for TP and TA lineups. Because the difference in expected matches is the same
for TP and TA lineups, it follows that the expected match for TA foils must be lower than the
expected match for TP foils. The lower match value for TA foils than for TP foils suggests that
TA foils will be identified less often than TP foils. This is precisely the result that was shown for
suspect-matched lineups.

The foil identification rates for each of the three conditions—same-foils/estimated innocent,
same-foils/designated innocent, and suspect-matched foils—are plotted beneath the panels of the
figure that illustrate the similarity relations for that condition. The results correspond exactly to
the similarity relations illustrated in the figure. Thus, the combination of two factors—the match
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Fig.2 Illustration of three methods of constructing target-absent lineups in eyewitness identification experiments.
A Estimated. No distinction is made between innocent suspect and foils (denoted as S & F). B Designated. An
innocent suspect is designated a priori, and the same foils are used for TP and TA lineup. C Suspect-Matched.
Innocent suspect is designated a priori, and foils are selected based on match to guilty suspect in TP lineup or
innocent suspect in TA lineup. Figures under each panel show the pattern of results from the meta-analysis for
each lineup methodology. To equate conditions, only data from six-person, simultaneous lineups were included

values for TA foils, and the difference between TA foils and the innocent suspect—predicts the
pattern of foil identifications shown in the data.

We turn now to the diagnosticity analyses for simultaneous and sequential lineups. The com-
plex pattern of results may also be the result of a complex interplay between lineup composition
and decision processes. Specifically, when simultaneous and sequential lineups were compared
for the entire corpus of studies, sequential lineups showed greater diagnosticity for nonidentifi-
cations than did simultaneous lineups, and simultaneous lineups showed greater diagnosticity for
foil identifications. However, when the comparison was restricted only to studies that made a di-
rect comparison between simultaneous and sequential lineups, sequential lineups showed greater
diagnosticity for suspect identifications than did simultaneous lineups. A comparison between
simultaneous lineups generally and simultaneous lineups in direct comparison studies suggested
that the lineups used in direct comparison studies were more biased against the innocent suspect
than was the case for the set of studies that were not used in a direct simultaneous-sequential
comparison. This suggests that the relative similarity between the innocent suspect and the foils
in TA lineups may be an important key to the interaction.

With that assumption, the results of these two simultaneous-sequential analyses might be
summarized as follows: For more biased lineups, sequential lineups showed an advantage in terms
of the diagnosticity of suspect identifications, whereas for less biased lineups, the sequential
advantage shifted to greater diagnosticity of nonidentifications. This appraisal of the results
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should be taken with caution as it is not yet clear why the diagnosticity patterns would shift in
this way.

Implications for experimental eyewitness identification research

The present analyses, which showed a near-zero correlation between correct identifications and
correct nonidentifications, lead to a clear conclusion regarding TP and TA lineups: One cannot
extrapolate from TP results to TA outcomes, and vice versa. Some factors may have a large effect
on correct identification rates, but little effect on false identification rates, and vice versa. This
point has been made by others, most notably, by Ebbesen and Konecni (1996).* We echo their
point with the results shown here.

These analyses also showed how the patterns of results of eyewitness identification experi-
ments can be affected by two decisions that researchers must make for every experiment: how
to choose an innocent suspect and how to choose the foils. A large number of studies, in fact,
did not choose an innocent suspect, but rather treated all lineup members in TA lineups as
equivalent. Studies that did designate an innocent suspect appear to have often chosen one with
very high similarity to the perpetrator. The implication is that people who are falsely suspected
often bear an unusual resemblance to the actual perpetrator. As this is a question about what
“really” happens, it is best answered by an archival analysis. The use of high-similarity innocent-
suspects that show high false identifications rates may also be misleading to the extent that it
suggests that false identifications of the innocent occur because of their high similarity to the
actual perpetrator. As Clark and Tunnicliff (2001) have noted, this is not the case. The false
identification rate for an innocent suspect may be quite high, even if he does not look that much
like the perpetrator, provided that he looks more like the perpetrator than do the foils.

These analyses also suggest a disconnect between laboratory and actual criminal investiga-
tions in that the large majority of experiments use the same foils in both TP and TA lineups. In
contrast, suspect-matched foil selection, the standard procedure as reported by two law enforce-
ment surveys, produce TP and TA lineups that do not have the same foils, and are inherently
biased against the innocent suspect. Experimental lineups that are assumed unbiased as the result
of the estimation procedure required when there is no designated innocent suspect, and which
share the same foils in TP and TA lineups, may be quite unlike the lineups typically used by law
enforcement.

And finally, the analyses presented here underscore the importance of a full reporting of eye-
witness identification data. It is the variation in the pattern of responses that is important, rather
than any particular response probability. In addition, it is important that experimental method-
ologies and written reports distinguish between foil identifications versus the identification of
a designated innocent suspect. More importantly, our analysis strongly suggests that estimating
the likelihood of a misidentification of an innocent suspect by dividing the total number of iden-
tifications by the lineup size is likely to underestimate the true rate of such misidentifications
from suspect-matched lineups used by law enforcement.

“Ebbesen and Konecni (1996) directed their criticism at the failure to distinguish between misses versus false
alarms. Their use of the term false alarm includes identifications of foils in both TP and TA lineups, as well as
identifications of innocent suspects in TA lineups. Our concern here is directed at errors in TP lineups versus TA
lineups; however, the point is the same—that experts should not fail to distinguish between different categories of
identification errors, as they are likely to be produced by different mechanisms, and are certainly to have different
legal implications.
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The meaning of eyewitness identification decisions

Eyewitness identification decisions are interpreted by a long list of participants in the criminal
justice system, from the police officer who obtains the evidence, to the defense and prosecuting
attorneys, the trial judge, the jury, and if the defendant is convicted, the participants in post-
conviction appeals. The question is: What does the witness’s response mean?

The clearest case is for suspect identifications. An identification of the suspect is diagnostic
and therefore evidence of the suspect’s guilt. However, the present analyses suggest that a suspect
identification is less informative if the lineup is biased. The present analyses also suggest that in
a biased lineup, suspect identifications have less probative value in a simultaneous lineup than
in a sequential lineup. Based on previous analyses (Clark, 2005; Steblay, 1997) we would add
that the probative value of a suspect identification is undermined as well if lineup instructions
increase the witness’s willingness to make an identification. A general principle that emerges
from these analyses is that a suspect identification has greater probative value to the extent that
it is based on the witness’s memory, and less probative value to the extent that it is due to
lineup composition or an increase in the witness’s conformity, willingness, or desire to make an
identification.

Nonidentifications also are straightforward. They are diagnostic of the suspect’s innocence.
We reiterate the point made by Wells and Lindsay (1980) that nonidentifications are not merely
“failures” to identify the suspect, but rather carry important information whose value should not
be overlooked. It is important to note as well that lineup rejections carry a different meaning than
don’t know responses. The distinction between don’t know and reject responses is important.
In contrast to the witness who responds don’t know, the witness who rejects the lineup may be
more clearly stating “I do know—that the culprit is not in the lineup.”

The least straightforward case is for foil identifications. What does a foil identification bring
to the question of the suspect’s guilt? Wells and Olson (2002), based on their analyses, concluded
that foil identifications were indicators of the suspect’s innocence. Our analysis suggests that
this may be true if the lineup foils are selected based on their match to the witness’s description
of the perpetrator, but not if the foils are selected based on their match to the suspect. In the
suspect-matched case, foil identifications appear either to have no probative value, or to be
indicative of the suspect’s guilt.

Admissibility and scope of expert testimony

The admissibility of expert testimony on eyewitness identification requires a reliable empirical
foundation. First, we note at the outset, that contrary to the opinion in N.Y. v. Smith, there
are dozens of studies which allow a direct TP-TA lineup comparison. In addition to the 94
comparisons here, there are many more that were excluded for reasons quite unrelated to their
relevance to the justice system.

Of course, it is not sufficient for there simply to be lots of data; those data must be reliable,
and must allow a coherent understanding of underlying mechanisms. In order for expert testi-
mony to be admissible under the Federal Rules of Evidence (U.S. Congress, 2004) and Daubert
criteria, the empirical foundation must be reliable, showing consistent patterns of results in order
to assist rather than confuse the jury. Certainly, if one were to consider only the wide range of
results, say for correct identifications (8 to 80%) or for misidentifications (0 to 70%), one might
wonder if laboratory experiments can tell the court anything about the reliability of eyewitness
identification. The present results show that through what might appear as very inconsistent,
highly variable results, consistent response patterns and consistent, predictable variations in
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those response patterns, emerge. We emphasize again that the regularities in eyewitness identi-
fication are shown in the patterns of responses and their co-variation, rather than in the response
probabilities themselves.

Conclusions and future research

Our suggestions for future research arise from those sections of the paper in which, en route to
selecting the “right” studies for particular comparisons, we ended up with a very small handful
of studies. In particular, there is very little research using lineups in which foils are selected
based on their similarity to the suspect. Given survey results showing that this is the most
common procedure used by police for selecting lineup foils, it is imperative that the procedure
be incorporated into laboratory research as well. Of course, many have argued that it is a flawed
procedure (Clark & Tunnicliff, 2001; Navon, 1992; Wells et al., 1993, 1998). However, this is
an argument as to why it requires more study, rather than less, as the suspect-matched lineup
procedure may be an intuitively right-sounding procedure that may actually produce very high
rates of false identification.

The other corner in which the number of studies became small was in comparing simultaneous
and sequential lineups. The comparison between simultaneous lineups in general and those used
in comparisons to sequential lineups suggests that simultaneous-sequential comparisons may
use lineups that are more biased than those in the broader literature. This suggests that we do
not know enough about simultaneous and sequential lineups when the lineup composition is less
biased. Progress on these fronts is likely to require the development and application of more
precise theories of the underlying memory and decision processes. Recently, some researchers
have begun to develop computational models of the changes in eyewitness memory over time
(Gronlund, 2005) as well as the specifics of the decision processes that underlie eyewitness
identification decisions (Clare & Lewandowsky, 2004; Clark, 2003). Future theory testing and
development should be guided and constrained by the patterns of regularity and variability shown
for eyewitness identification in the present paper.

Appendix
Results from all 94 studies, suspect, foil, and nonidentification responses, for target-present and

target-absent lineups are shown in Table A.1. An explanation of the various abbreviations is
given in Table A.2.

Table A.1 Identification response probabilities for 94 studies used in the meta-analysis

Target present Target absent
Study Sim/Seq  Susp Foil NoID  Susp Foil NolD
Behrman and Richards (2005) sim 0.676  0.054 0.270 0.055 0.276  0.669
Brewer et al. (2002) sim 0363 0.150 0487 0.101 0.173  0.727
Clare and Lewandowsky (C) (2004) sim 0.803 0.133  0.067 0.045 0.728  0.227
Clare and Lewandowsky (F) (2004) sim 0.692 0.115 0.192 0.000 0480 0.520
Clare and Lewandowsky (H) (2004) sim 0574 0.064 0362 0200 0.280 0.520
Clark and Tunniclift (2001) sim 0.339 0468 0.194 0254 0.159  0.587
Cutler et al. (1987a, 1987b) seq 0431 0514 0.056 0.085 0593 0.323
Dekle et al. (1996) sim 0300 0.140 0.560 0.060 0.240  0.700
Devenport and Fisher (auth/B) (1996) sim 0.550 0310 0.130 0.133  0.667  0.200
Devenport and Fisher (auth/U) (1996) sim 0240 0290 0470 0.078 0392 0530
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Table A.1 Continued

Target present Target absent
Study Sim/Seq  Susp Foil NoID  Susp Foil NoID
Devenport and Fisher (no auth/B) (1996) sim 0.280 0.280 0.440 0.118 0.592  0.290
Devenport and Fisher (no auth/U) (1996) sim 0.290 0.180 0.530 0.078 0.392  0.530
Dunning and Stern (Ex 4) (1994) sim 0.360 0.120 0.520 0.179  0.375 0.446
Dysart and Lindsay (NQ) (2001) sim 0.650 0.000 0350 0.083 0.417 0.500
Dysart and Lindsay (Q) (2001) sim 0.600 0.000 0400 0.033 0.167 0.800
Fleet et al. (neg) (1987) sim 0.542 0208 0.250 0.076  0.379  0.546
Fleet et al. (neu) (1987) sim 0.652 0.261 0.087 0.097 0486 0417
Fleet et al. (pos) (1987) sim 0.625 0.167 0.208 0.093 0.467 0.440
Geiselman et al. (delay) (1993) sim 0.095 0476 0429 0.058 0.292 0.650
Geiselman et al. (immed) (1993) sim 0.119 0476 0405 0.066 0329 0.605
Gonzalez et al .(Ex 1) (1993) sim 0429 0214 0357 0.125 0375  0.500
Gonzalez et al. (Ex 2) (1993) sim 0.133  0.117 0.750 0.083 0.117  0.800
Juslin et al. (dm) (1996) sim 0.520 0.110 0.380 0.090 0.120 0.780
Juslin et al. (sm) (1996) sim 0440 0.200 0.350 0.090 0.170  0.730
Krafka and Penrod (2 hr C) (1985) sim 0.600 0.000 0400 0.033 0.167 0.800
Krafka and Penrod (2 hr NC) (1985) sim 0.273  0.091 0.636 0.017 0.083  0.900
Krafka and Penrod (24 hr C) (1985) sim 0.500 0300 0.200 0.083 0.417  0.500
Krafka and Penrod (24 hr, NC) (1985) sim 0.308 0.154 0.538 0.091 0.454 0455
Kassin et al. (1991) sim 0475 0300 0.225 0.111 0.555 0.333
Kneller et al. (2001) seq 0.500 0.111 0.389 0.111 0.111 0.778
Kaneller et al. (2001) sim 0.611 0.167 0.222 0278 0.333  0.389
Lindsay (1986) sim 0.670  0.190 0.150 0.190 0.420 0.380
Lindsay et al. (1991) seq 0467 0.067 0400 0.054 0.117 0.767
Lindsay et al. (1991) sim 0.567 0200 0.233 0200 0.367 0433
Lindsay et al. (1991) seq 0.767 0.033 0.200 0.033 0.033 0.934
Lindsay et al. (1991) sim 0.667 0.039 0.300 0200 0.100 0.700
Lindsay et al. (biased) (1987) sim 0.700  0.140 0.160 0380 0.170  0.450
Lindsay et al. (same) (1987) sim 0.690 0.100 0.200 0.100 0.160  0.740
Lindsay et al. (unbiased) (1987) sim 0.650 0.100 0.250 0.210 0.210 0.580
Lindsay and Wells (1985) seq 0.500 0.020 0480 0.170 0.180  0.650
Lindsay and Wells (1985) sim 0.580 0.120 0.300 0.430 0.150 0420
Lindsay and Wells (BLC) (1980) sim 0.710  0.120 0.180  0.700  0.040  0.260
Lindsay and Wells (ULC) (1980) sim 0.580 0.290 0.130 0310 0.410 0.280
Maclin et al. (2005) sim 0433 0333 0233 0.094 0472 0433
Maclin et al. (2005) seq 0.300 0.167 0.533 0.053 0.264 0.683
Malpass and Devine (B) (1981a, 1981b) sim 0.750 0.250 0.000 0.156 0.624 0.220
Malpass and Devine (U) (1981a, 1981b) sim 0.830 0.000 0.170 0.067 0.266  0.667
Melara et al. (Ex 1) (1989) seq 0.125 0.250 0.625 0.042 0.208 0.750
Melara et al. (Ex 1) (1989) sim 0250 0.625 0.125 0.167 0.833  0.000
Memon et al. (LE) (2003) sim 0.900 0.075 0.025 0.076 0379  0.545
Memon et al. (SE) (2003) sim 0.320 0435 0245 0.142 0.708 0.150
Murray and Wells (inf) (1982) sim 0430 0.130 0430 0.110 0.350 0.540
Murray and Wells (uninf) (1982) sim 0260 0370 0.370 0.110 0.260  0.630
Paley and Geiselman (B) (1989) sim 0.530 0400 0.070 0.150 0.750 0.100
Paley and Geiselman (U) (1989) sim 0.400 0.200 0.400 0.067 0.333 0.600
Paley and Geiselman (Ex 1) (1989) sim 0433 0200 0367 0.111 0556 0.333
Parker and Carranza (1989) sim 0.080 0250 0.670 0.170 0.170  0.670
Parker and Carranza (1989) sim 0420 0.250 0.330 0.330 0.420 0.250
Parker and Ryan (1993) seq 0.083 0.167 0.750 0.083 0.167 0.750
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Table A.1 Continued

Target present

Target absent

Study Sim/Seq  Susp Foil NoID  Susp Foil NoID
Parker and Ryan (1993) sim 0417 0.167 0417 0250 0.333 0417
Pozzulo et al. (1999) sim 0.800  0.000 0.200 0.000 0.130 0.870
Read (HS, LE) (1995) sim 0467 0467 0.068 0.083 0334 0.583
Read (HS, SE) (1995) sim 0.385 0308 0308 0.027 0.106 0.867
Read (LS, LE) (1995) sim 0273 0364 0364 0.093 0374 0533
Read (LS, SE) (1995) sim 0.176  0.117 0.706  0.100  0.400  0.500
Read et al. (Ex 3) (1990) sim 0.800 0.100 0.100 0.060 0.400 0.540
Sanders and Simmons (WH) (1983) sim 0.136  0.273  0.591 0300 0.400 0.300
Sanders and Simmons (WNH) (1983) sim 0.429 0.238 0.333 0.125 0.375 0.500
Searcy et al. (1999) sim 0.263 0421 0316 0.026 0.605 0.368
Semmler et al. (2004) sim 0.337 0.159 0504 0.028 0.193  0.779
Smith et al. (cross race) (2001) sim 0453 0172 0375 0.154 0.354 0492
Smith et al. (same race) (2001) sim 0458 0.136 0407 0.066 0.246  0.689
Smith et al. (cross-race) (2004) sim 0.368 0.211 0.421 0.064 0.511 0.426
Smith et al. (same race) (2004) sim 0.475 0.125 0.400 0.056 0.333 0.611
Sporer (1992) sim 0.500 0.094 0406 0.100 0367 0.533
Sporer (1993) seq 0.389 0.167 0444 0.102 0.509 0.389
Sporer (1993) sim 0444 0333 0222 0.120 0.602 0.278
Tunnicliff and Clark (Ex 1 dm) (2000) sim 0.531 0.156 0.313 0.125 0.343  0.531
Tunnicliff and Clark (Ex 1 sm) (2000) sim 0.531 0.250 0.218 0.031 0.313  0.655
Tunnicliff and Clark (Ex 2 dm) (2000) sim 0.313 0.250 0438 0.188 0.354 0458
Tunnicliff and Clark (Ex 2 sm) (2000) sim 0.333 0271 0396 0.083 0.188  0.729
Wells (1984) sim 0.604 0208 0.188 0312 0396 0.292
Wells et al. (1981) sim 0.570  0.250 0.180 0.480 0.330  0.200
Wells et al. (Comp) (2005) sim 0.180  0.200 0.620 0.043 0.217 0.740
Wells et al. (No Comp) (2005) sim 0.600 0.040 0.360 0.033 0.167 0.800
Wells et al. (dm) (1993) sim 0.667 0.071 0262 0.119 0310 0.572
Wells et al. (mm) (1993) sim 0.700  0.080 0.230 0.480 0.150 0.360
Wells et al. (sm) (1993) sim 0214 0429 0357 0.119 0476 0405
Wright and Stroud (2002) sim 0400 0380 0.220 0.090 0.558  0.350
Yarmey et al. (1994) sim 0460 0.240 0.290 0.050 0.230 0.720
Yarmey et al. (2 hr) (1996) hyb 0.360 0.460 0.180 0.140 0.550 0.310
Yarmey et al. (24 hr) (1996) hyb 0.320 0470 0.210 0.140 0.570  0.290
Yarmey et al. (30 min) (1996) hyb 0.390 0350 0.260 0330 0.390 0.280
Yarmey et al. (immed) (1996) hyb 0490 0.280 0.230 0.160 0.460 0.380
Table A.2 Key to abbreviations in Table A.1
Study or studies Abbreviation key

Clare and Lewandowsky (2004)

Devenport and Fisher (1996)

Dysart and Lindsay (2001)
Fleet et al. (1987)

Juslin et al. (1996)

@ Springer

F, H, C = Featural, holistic encoding, or control
condition

Auth, No Auth = lineup administrator dressed as
authority figure, or not dressed as authority figure; B,
U = biased and unbiased lineup instructions

Q = prelineup question, NQ = no prelineup question.

neu, pos, neg = neutral, positive biased and negative
biased instructions

sm, dm, mm = suspect-matched,
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Table A.2 Continued.

Study or studies

Abbreviation key

Tunnicliff and Clark (2000)
Wells et al. (1993)

Krafka and Penrod (1985)
Lindsay et al. (1987)
Malpass and Devine (1981b)
Paley and Geiselman (1989)
Memon et al. (2003)

Murray and Wells (1982)
Read (1995)

Sanders and Simmons (1983)
Wells and Lindsay (1980)
Wells et al. (2005)

Yarmey et al. (1996)

description-matched, and mismatched foil selection

2 hr, 24 hr delays, C = context reinstated, NC =
context not reinstated

BC, UC, SC = biased clothing, unbiased clothing, and
same clothing

B, U - biased or unbiased lineup instructions

SE, LE = short exposure, long exposure

inf = witnesses informed that crime was staged

uninf = witnesses uninformed that crime was staged

HS, LS = high- or low-similarity lineup; SE, LE =
short exposure, long exposure

WH = witnesses hypnotized

WNH = witnesses not hypnotized

blc = biased lineup composition, ulc = unbiased
lineup composition

Comp, No Comp = witnesses either presented or not
presented with composite drawing before lineup.

immed, 2 hr, 24 hr, or 30 min delays between exposure

and identification
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