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Abstract 
 

Current guidelines for selecting lineup fillers are imprecise. Consequently, filler 

characteristics likely vary widely across lineups, potentially affecting identification decisions 

in important but unexplained ways. We report two experiments investigating the impact of 

one source of variation, the number of relatively high versus low similarity match-description 

fillers, on identification outcomes. Identifications following a retention interval of a few 

minutes (Experiments 1 and 2) and several weeks (Experiment 2) were examined. Increasing 

the number of high similarity lineup members within match-description lineups increased 

choosing, characterized by more filler but fewer suspect identifications, decreased accuracy 

and confidence, and caused a poorer confidence-accuracy relationship. The changes to 

identification outcomes as the number of high similarity fillers increased were attributable to 

decreased discriminability and a relaxed criterion, with positive identifications requiring a 

lesser evidential discrepancy between target and fillers. There was limited evidence of guilty 

and innocent suspect identifications being differently affected by variations in the number of 

high similarity fillers and no evidence of suspect discriminability being influenced. For 

decisions after a short retention interval, high confidence suspect identifications were good 

predictors of accuracy; however, high similarity match-description fillers undermined the 

predictive value of high confidence suspect identifications at the long retention interval. Our 

results suggest that future research must explore methods for curbing variation in 

identification patterns resulting from uncontrolled filler characteristics. Until then it is critical 

that identification evidence be interpreted acknowledging that, even in lineups constructed 

following best practice guidelines, filler characteristics could have profoundly influenced the 

outcome. 

Keywords: identification decisions; match-description, suspect-filler similarity; confidence- 

accuracy relationship 
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Eyewitness identification: The complex issue of suspect-filler similarity 
 

Many people will have seen depictions of police lineups or photo-arrays 1 in movies 

or TV detective shows. They will be aware that the lineup is likely to contain the suspect 

embedded amongst an array of other possible candidates (known as fillers or foils) and any 

eyewitnesses to the crime may be asked if they can identify the culprit. If these same people 

were asked to nominate the appropriate selection criteria for the lineup fillers, the most 

sophisticated response would likely be something along the lines of “they should look similar 

to the suspect”. This is also likely to be the response from judges and police (e.g. Wogalter et 

al., 2004). But what constitutes “similar”? What degree of similarity is appropriate? Any 

psychology researcher with some background in psychophysics will appreciate that the 

answers to such questions are crucial for informing the construction of a lineup that (a) 

maximizes the likelihood of the culprit being correctly identified, (b) minimizes the 

possibility that witnesses mistakenly identify an innocent suspect or one of the lineup fillers, 

and (c) reduces the likelihood of witnesses rejecting lineups containing the culprit. Yet, 

remarkably, examination of the eyewitness identification literature reveals that, although 

considerable attention has been paid to lineup composition, the answers provided by prior 

research to the questions posed above are not much more informative than the typical lay 

response. Thus, lineup construction recommendations are imprecise and there is room for 

enormous variability (or lack of control) in lineup composition across both eyewitness 

memory research laboratories and police jurisdictions. In turn, identification performance 

may vary from case to case, and setting to setting, potentially in important yet unexplained 

ways. 

Following consideration of principles of lineup composition and current lineup 

construction recommendations, we describe two experiments investigating some of the 

theoretical and applied implications of the potential variability in lineup composition that 
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could occur when researchers and lineup administrators simply follow current “best practice” 

guidelines for lineup construction. Using both short and long retention intervals, we 

examined how within-lineup variations in suspect-filler similarity of match-description 

lineups affect identification patterns and the mechanisms underpinning them. We also 

examined accuracy, confidence and the confidence-accuracy (CA) relationship. 

Research Examining Different Approaches to Lineup Composition 
 

Two main approaches to selecting lineup fillers have emerged: selecting fillers to 

resemble the suspect and matching them to the description of the perpetrator. The first 

approach is frequently used by police (Police Executive Research Forum, 2013; Wogalter et 

al., 2004). The second approach was developed by researchers on the premise that, even if the 

lineup members resemble the suspect, the suspect will stand out from the fillers if only they 

match the witness’s description (Luus & Wells, 1991; Wells et al., 1993). Researchers have 

also stipulated the lineup should be evaluated to confirm that the suspect does not stand out 

from the other lineup members, by asking people who are unfamiliar with the perpetrator to 

nominate who in the lineup is the suspect based only on the witness’s description of the 

perpetrator (e.g., Doob & Kirschbaum, 1973; Malpass, 1981; Tredoux, 1998). 

The importance of selecting match-description fillers is supported by research 

indicating an increased risk for innocent suspect misidentifications when they are the only 

lineup member matching description (e.g., Juslin et al., 1996; Wells et al., 1993). However, 

match-description fillers do not guarantee an unbiased lineup. Unfortunately, witnesses’ 

descriptions of culprits, particularly their faces, vary from case to case and are typically rather 

scanty (e.g., Kuehn, 1974; Lindsay et al., 1994; Meissner et al., 2007). And, as noted by 

Sauer et al. (2019), some features that are typically not described by witnesses (e.g., of the 

eyes and mouth) may be key for face recognition (see Tardif et al., 2019), suggesting that 

these features may be difficult to describe rather than not remembered. As a result, match- 
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description fillers may sometimes incorporate uncontrolled features that could lead the 

suspect to stand out. Also, there are situations where the suspect does not match description, 

in which case selecting the fillers to match description is inappropriate. Therefore, although 

many researchers agree that an important first step in lineup construction is to match fillers to 

description, this approach may be inappropriate or insufficient in some circumstances. 

Recent reviews and meta-analyses examining suspect-filler similarity effects suggest 

that varying the degree to which fillers resemble the suspect may cause a trade-off in the 

competing aims of minimizing innocent and maximizing guilty suspect identifications: as 

filler similarity increases, suspect identifications—both guilty and innocent—decrease (Clark 

& Godfrey, 2009; Fitzgerald et al., 2013). Fitzgerald et al. (2013) noted that there is likely to 

be a point where similarity becomes high enough that guilty suspect identifications are 

decreased with no additional protection to an innocent suspect. This conjecture has been 

supported by subsequent research (Fitzgerald et al., 2015; Oriet & Fitzgerald, 2018) showing 

that suspect-filler similarity may not need to be particularly high to affect guilty but not 

innocent suspect identifications (Oriet & Fitzgerald, 2018). However, an ideal level of 

similarity, which someone constructing a lineup could easily target, has not been identified. 

The difficulty associated with pinpointing an optimal level of filler similarity is 

illustrated by considering how eyewitness memory researchers generally compose lineups 

varying in filler similarity (see, for example, Brewer & Wells, 2006; Darling et al., 2008; 

Oriet & Fitzgerald, 2018). First, a sample of observers rate the degree to which filler face 

candidates match the encoding stimulus. Distinct levels of similarity are then defined using 

the averages of ratings given to each face. However, each resulting similarity level does not 

correspond to some objective index of similarity that can be used to recreate an equivalent 

level of similarity for a different encoding stimulus. Therefore, exactly how someone 

selecting fillers based on similarity to the suspect should proceed remains unclear. 



SUSPECT-FILLER SIMILARITY IN LINEUPS 6 
 

Comparative examinations of match-description and resemble-suspect lineup 

composition strategies have produced contradictory findings (e.g., Darling et al., 2008; 

Tunnicliff & Clark, 2000; Wells et al., 1993). Given the lack of precision associated with 

each approach, these contradictory results are unsurprising. Depending on the specific 

approach to obtaining and integrating descriptions, and to making judgments of similarity and 

the encoding and test stimuli characteristics, both the precision of witness descriptions and 

the fineness of similarity adjustments could vary to an unknown degree, with potentially 

important consequences for identification performance. In sum, there is a limited basis for 

precise lineup construction recommendations. 

Lineup Construction Recommendations 
 

The most recent guidelines for selecting lineup fillers (Wells et al., 2020) borrowed 

elements from both the match-description and -appearance approaches. Wells et al. (2020) 

stated that, at a minimum, fillers should match the witness’s description of the perpetrator, 

but that it may also be necessary to match them to the suspect’s appearance. Yet, except for 

some very specific instances (e.g., the witness described a beard, but the suspect has no 

beard, in which case the fillers should match the suspect), the guidelines for when and how 

closely to match fillers to appearance are vague. For example, to avoid the use of fillers that 

are too similar to the suspect, it was suggested they should not prevent a person familiar with 

the suspect from discriminating the suspect from the fillers. 

Nevertheless, the current filler selection recommendations (e.g., Wells et al., 2020) 

are entirely appropriate given the research findings to date and are likely to avert major 

blunders in lineup construction (e.g., where a suspect with the bright blue eyes described by 

the witness is surrounded by fillers that, despite looking similar to the suspect, do not have 

particularly striking eyes). However, following these recommendations could still lead to 

considerable variation in the appearance of the lineup members selected and affect 
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identification performance in meaningful ways. Thus we sought to (a) identify some plausible 

variations in lineup member characteristics, (b) test their effects on identification outcomes, 

and (c) consider the implications for the interpretation of identification evidence and for 

future research on lineup composition. 

Research Paradigm and Questions 
 

We first selected lineup members to match a basic description of the perpetrator, 

using details common to descriptions provided by several people. We then varied the number 

of comparatively higher and lower (subsequently referred to as high and low) similarity 

fillers across lineups. Some might argue that certain combinations of the parameters 

manipulated here might never occur in the real world. We do not pretend that we necessarily 

captured any real lineups but, given the vagueness of expert recommendations concerning 

lineup construction, we think any of the permutations examined could potentially occur. 

Individuals may interpret the current recommendations for lineup construction very 

differently. The Police Executive Research Forum (2013) reported that roughly 50% of their 

survey respondents matched fillers to general characteristics of the suspect, while 30% 

selected the highest similarity fillers they could find (see also Wogalter et al., 2004). In a 

similar vein, one person might select match-description faces that are fairly dissimilar 

whereas someone else might target a higher level of similarity between match-description 

faces. In the latter situation, depending on the amount of time available to construct the 

lineup, the size of the database searched (see Bergold & Heaton, 2018) and the size of the 

lineup being constructed, the number of lineup members satisfying the level of similarity 

being targeted may vary from only one or two to a full set. Lineups containing all high or low 

similarity fillers—and maybe even lineups containing a distinct mix of high and low 

similarity faces—would occur infrequently due to chance; however, they could occur more 

frequently depending on individual lineup constructors. Importantly, current lineup 
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construction recommendations do not expressly prohibit the level of variation in lineup 

member characteristics represented in our manipulation. 

Identification Patterns and Underlying Mechanisms 
 

We examined how variations in the number of high similarity match-description 

lineup members would affect identification outcomes. It is well documented that increases in 

suspect-filler similarity increase filler identifications and reduce suspect picks (Fitzgerald et 

al., 2013). This shift from suspect to filler identifications can likely be attributed to decreased 

discriminability between lineup members and was expected to emerge across our 

manipulation of the number of high similarity fillers in a lineup. Of particular interest to us 

was the net outcome of the shift from suspect to fillers picks given the effect of suspect-filler 

similarity on choosing rates has been inconsistent across studies (Fitzgerald et al., 2013). 

On the one hand, the chances that at least one lineup member will provide a good 

match to memory and be identified will increase. On the other hand, a decrease in 

discriminability between the lineup members might be expected to suppress choosing (Clark, 

2003). Figure 1 illustrates these concepts in a simple signal detection model. The addition of 

high similarity fillers likely increases the strength-of-evidence elicited by fillers, shifting the 

filler distribution to the right. All else being equal, this will result in a greater proportion of 

filler identifications and an overall increase in choosing. However, increasing the plausibility 

of the lineup members could also make it difficult to isolate one lineup member from the 

others (represented in Figure 1 by the increased overlap between the target and filler 

distributions). These competing mechanisms suggest that choosing will not be affected unless 

one mechanism operates more strongly than the other (Fitzgerald et at., 2013). 

The effect of high similarity fillers on choosing also depends on placement of the 

response criterion (representing the strength-of-evidence required for a positive 

identification). In signal detection analysis, the value of the response criterion is calculated as 
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the difference between the placement of the criterion and the mean of the filler distribution 

(see Figure 1). If the point at which the criterion is placed remains stable, a shift to the right 

of the filler distribution will reduce the numeric value of the response criterion. This 

reduction in criterion value reflects the notion that responding has become more lenient in 

terms of reduced expectations about the extent to which targets will stand out from fillers. 

Consistent with these ideas, the broader recognition memory literature provides evidence 

suggesting that increasing the difficulty of the task—for example, by allowing people to 

study to-be-recognized items only once instead of multiple times (Stretch & Wixted, 1998) or 

by providing briefly displayed (i.e., weak) study items in the context of other weak items 

instead of stronger (i.e., longer displayed) items (Hirshman, 1995)—can lead people to relax 

their decision criterion and be more likely to accept less evidence to make a positive 

identification. Evidence of this mechanism has also been demonstrated in the eyewitness 

context when either the witnessing event or lineup photographs were degraded (Smith et al., 

2019). In these examples, reduced discriminability is best represented as a shift to the left of 

the target distribution as opposed to a shift to the right of the filler distribution. However, in 

all these cases, reduced discriminability is accompanied by a reduced response criterion value 

(reflecting a smaller distance between the criterion placement and the mean of the filler 

distribution), suggesting that an increase in the number of high similarity fillers might lead 

people to accept less evidence for a positive identification and be more likely to choose from 

the lineup as a result. 

In sum, we expected that the addition of high similarity fillers would reduce 

discriminability and response criterion—the latter in this case reflecting a reduced 

expectation that the target will stand out from the fillers—leading to a shift from suspect to 

filler identifications and potentially an overall increase in choosing. To test these predictions, 

we examined identification decision patterns as well as discriminability and criterion setting. 
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We also measured response bias (i.e., the difference between response criterion and optimal 

response criterion; see Figure S7, Supplemental Material p. 41). As shown in Figure 1, the 

optimal response criterion level—the point at which the filler and target distributions 

intersect—shifts to the right as the number of high similarity fillers increase. To obtain the 

signal-detection measures, we used a compound signal detection model (SDT-CD; Duncan, 

2006)2 with an independent-observations decision rule, whereby detection is based on the 

strength of evidence for choosing the best lineup member (Macmillan & Creelman, 2005; 

Duncan, 2006). For examples of SDT-CD applied to eyewitness identification decisions, see 

Palmer et al. (2010) and Palmer and Brewer (2012). 

A further question was whether changes in the number of high similarity fillers would 

affect the balance of evidence for suspect guilt in target-present compared with -absent cases. 

It has been argued that presenting a suspect alongside fillers allows witnesses to focus on 

distinguishing features of a guilty suspect and that matching people on a larger number of 

features may enhance the discriminability between guilty and innocent suspects (Colloff et 

al., 2016; Wixted & Mickes, 2014). Note that suspect discriminability represents one aspect 

of discriminability discussed above (see Lee & Penrod, 2019). Others have argued that 

increasing filler similarity simply “siphons” picks away from innocent suspects to a greater 

extent than guilty suspects (Smith et al., 2017). While in conflict about the underlying 

mechanism, both accounts suggest a better applied outcome (i.e., a more optimal ratio of 

guilty to innocent suspect identifications) when filler similarity is higher. However, as noted 

by Fitzgerald et al. (2013), there is likely to be a point at which further increasing filler 

similarity does not offer any further protection to innocent suspects and only serves to hinder 

the identification of guilty suspects. Thus it was somewhat unclear whether and if so how 

variation in the number of high similarity match-description fillers would affect suspect 

identifications depending on suspect guilt. 
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To test the possibility of differing effects in target-present compared with -absent 

cases, we examined the interaction between the number of high similarity fillers and target 

presence on suspect identifications as well as other identification decisions. As an alternative 

to the commonly used, and much debated, partial ROCs (Gronlund et al., 2014), we used the 

recently described full ROC curves (Smith et al., 2020) to examine whether variation in the 

number of high similarity fillers affected discriminability between guilty and innocent 

suspects. While partial ROCs focus exclusively on suspect identifications, full ROCs contrast 

the overall balance of evidence indicating suspect guilt in target-present compared with - 

absent cases, referred to as “investigator discriminability”. 

Accuracy, Confidence and the CA Relationship 
 

An obvious consequence of reduced discriminability by increasing the number of 

higher similarity fillers in a lineup is an overall increase in identification errors. It also 

seemed likely that the increase in task difficulty would be reflected in witnesses’ post 

decisional ratings of confidence (i.e., greater numbers of high similarity fillers resulting in 

lower confidence decisions). Supporting this conjecture, Horry and Brewer (2016) provided 

compelling evidence that the similarity of lures to a target shape confidence in identification- 

type tasks, with confidence in positive identifications reflecting the strength of evidence for 

the chosen item over the unchosen items. While some studies have reported decreases in 

mean identification confidence as a result of manipulated task difficulty (e.g., Fitzgerald et 

al., 2015; Sauer et al., 2010), others have not (e.g., Lindsay & Wells, 1980). A range of 

factors, including only limited effects of task difficulty manipulations on identification 

performance (e.g., Brewer & Wells, 2006), weak or non-existent effects on confidence when 

no one is identified (e.g., Horry & Brewer, 2016), and idiosyncrasies in individual 

interpretations of task difficulty and expressions of confidence, may have contributed to the 
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inconsistent findings that have been reported. Therefore, we expected that the effect of 

number of high similarity fillers on confidence may be modest. 

Also of interest was how well confidence would predict accuracy across different 

combinations of high and low similarity fillers. Calibration approaches generally suggest a 

higher likelihood of accurate identifications at higher confidence levels, although typically 

associated with what is referred to as overconfidence: that is, the proportion of correct 

identifications at any given confidence level is not as high as the confidence level (e.g., only 

80% of identifications made with 100% confidence may be accurate) (e.g., Brewer & Wells, 

2006; Sauer et al., 2010). It is also well-established that this pattern of overconfidence is 

likely to become more pronounced as task difficulty increases (Gigerenzer et al., 1991; Juslin, 

et al., 1996; Weber & Brewer, 2004). Therefore, increasing the number of high similarity 

fillers in a lineup should result in CA calibration curves for positive identifications indicative 

of more marked overconfidence. Previous studies have indicated only relatively small 

increases in overconfidence with increases in task difficulty (Sauer et al., 2010; Palmer et al., 

2013); however, in those studies target-present filler identifications were removed from 

analyses studies to better estimate the CA relation for suspect identifications. Here we 

included all positive identifications in our calibration analyses, specifically to address the 

theoretical issue of witnesses’ ability to regulate their confidence assessments as the number 

of high similarity fillers varies. 

To examine the predictive value of confidence for suspect identifications only, we 

also constructed confidence-accuracy-characteristic (CAC) curves (Mickes, 2015). Of 

particular interest here was the accuracy of suspect identifications made with 90–100% 

confidence, given the recent conclusions that very high confidence suspect identifications are 

reliably accurate given “pristine” testing conditions (Wixted & Wells, 2017). 

Experiment 1 
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We examined the effect of varying the number of high and low similarity fillers 

within match-description lineups on identification patterns, discriminability and criterion 

setting, accuracy, confidence and the CA relationship. Most studies manipulating filler 

characteristics have not included conditions where there was a deliberate mix of higher and 

lower similarity lineup members. Notable exceptions include Charman et al. (2011), who 

examined the effect of adding several “duds” (i.e., faces that were not remotely likely to be 

confusable with the target) to a lineup, and Carlson et al. (2008) who examined the effect of 

lineup presentation under conditions where all lineup members matched description, partially 

matched description or comprised a mix of both. In Experiment 1 we used lineups containing 

0–5 high similarity fillers (with remaining fillers being low in similarity to the suspect) to 

examine the effects of varying the number of high similarity fillers. One possibility was that 

there would be incremental changes as the number of high similarity fillers increased; another 

was that a specific number of high similarity fillers (e.g., one or two) would cause a marked 

shift in identification outcomes. 

Method 

Participants and Design 
 

Participants were recruited online from Amazon Mechanical Turk. Seven hundred and 

forty-nine datafiles were obtained; 153 attempts to participate were denied (either due to use 

of a mobile device or incorrectly answering a screening question). Exclusions (N = 126) 

included incomplete or duplicate datafiles and participants who failed key attention checks 

(detailed below). The final sample included 623 people (328 male, 292 female & 3 other). 

Participants’ ages ranged from 18–71 (M = 36.3, SD = 10.6) and participants were 77.69% 

Caucasian, 8.99% Black, 5.78% Asian, 5.14% Hispanic and 2.41% other. Average 

participation time was approximately 18 minutes and all participants received an honorarium 

of $2.50 US. 
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Participants watched six stimulus videos, made six corresponding identification 

decisions and rated their confidence in each decision. Each lineup was randomly allocated to 

be either target-present or -absent and contain 0–5 high (vs. comparatively low) similarity 

match-description fillers. Between 49 and 53 identification decisions were made at each level 

of filler similarity and target presence for each stimulus. Experiments 1 and 2 were approved 

by our institutional research ethics board. 

Materials 
 
The six stimulus sets used each consisted of a video and 12 corresponding lineups (i.e., 

varying in target presence and the number of high and low similarity fillers). 

Videos and attention checks. The videos shown to participants ranged from 14 to 

27s in length. In each video the target person is shown committing a non-violent crime (e.g., 

stealing a mobile phone). Close-up views of the targets’ faces ranged from 3 to 9s across 

videos. For a description of each individual video, see Supplemental Material (p. 1). To 

ensure the stimulus videos were watched, an attention check image was displayed onscreen 

for 2s at the end of each video, with participants asked to select the attention check image 

from four options. Participants who failed more than one attention check were excluded from 

further analyses. 

Lineup construction and presentation. Each lineup consisted of a suspect (i.e., 

either the target or a designated innocent suspect) and five fillers. The fillers and innocent 

suspects were selected using the following procedure. 

Match-description filler pools. Database searches by the first author and several 

research assistants (i.e., of online mugshot and other face databases, as well as locally 

sourced face databases provided to us by other researchers) acquired match-description filler 

pools for each target. Note that filler pools were obtained for nine possible targets, from 

which six sets of stimuli were eventually chosen for use in the experiment. Following other 
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researchers (e.g., Colloff et al, 2016; Horry et al., 2012), modal descriptions of the targets 

were referred to when selecting potential fillers. Modal descriptions included details provided 

by at least three of the five people who watched each stimulus video and provided a written 

description of the target. Each description detailed the target’s sex (male or female), race (all 

Caucasian), age (e.g., middle aged, 20s) and hair color (e.g., brown, grey). Five of the six 

descriptions also contained further detail regarding the target’s hair (e.g., shoulder length 

hair, moustache, fringe). Four descriptions included an estimate of the target’s build (e.g., 

medium build, slim) and one description specified the target’s face shape as being round (full 

descriptions are reported in Supplemental Material, p. 1). For a filler candidate to be included 

in the next phase of the lineup construction procedure, a second person (i.e., the first author 

or one of the other research assistants) had to agree with the person who originally selected 

the face that it matched the relevant description. This process resulted in the selection of 234 

faces (27–31 faces corresponding to eight targets) for further pilot testing. 

Selecting high and low similarity fillers and the designated innocent suspect. Sixty 

people rated the similarity of each potential lineup member to its corresponding target face on 

an 8-point scale (0 = very low similarity; 7 = very high similarity). The face pairs were 

presented to participants in a random order, following 8 lead-in trials (one for each stimulus 

set that was pilot tested). For each stimulus set, we selected a group of five low similarity 

faces and a group of six high similarity faces; one of the faces from the high similarity filler 

pool was randomly designated as the innocent suspect. The high and low similarity filler 

groups were distinct from one another, in that all the high similarity filler means differed 

significantly from the low similarity filler means (pairwise comparison p values < .002; 

Cohen’s d values > .45). Further, the high similarity filler groups had means that did not 

meaningfully differ from each other (pairwise comparison p values > .05; Cohen’s d values < 

.29), as did the low similarity fillers (pairwise comparison p values > .15; Cohen’s d values < 
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.22). The groups selected did not necessarily include the faces that received the highest and 

lowest similarity ratings. 

Because the innocent suspects were selected from the high similarity filler pool, we 

expected that the high similarity filler pool would generally be higher in similarity to the 

innocent suspect than the low similarity filler pool. To test the operationalization of filler 

similarity in target-absent cases, 70 people rated the designated innocent suspects on 

similarity to the faces included in the first pilot (i.e., in which similarity to the targets was 

rated). As was reasonable to expect, the faces designated as higher similarity fillers were not 

always rated as more similar to the innocent suspect than the faces designated as lower 

similarity fillers. Nevertheless, fitting a linear mixed-effects model to the data showed that 

the filler similarity manipulation was a significant predictor of similarity ratings to the 

innocent suspects, with higher ratings given to the faces designated as high similarity fillers, 

χ²(1) = 14.15, p <.001, b = 0.82, SEb = .14, b 95% CI [0.54, 1.09]. The average similarity 

rating of each high and low similarity filler to the corresponding innocent suspect and target 

(as well as the average similarity ratings between the targets and innocent suspects obtained 

in each pilot) is shown in Supplemental Material (pp. 2–7). 

Our method of operationalizing filler similarity avoided confounding the fillers with 

the manipulation of target-presence; however, in target-absent cases, the manipulation of 

filler similarity to the target was almost certainly stronger than what would be observed if the 

fillers had been selected based on their similarity to the innocent suspects (which is what 

would happen in real cases) (Clark & Tunnicliff, 2001). As a result, the effects of filler 

similarity in target-absent cases may have been somewhat inflated. We address this 

possibility when interpreting the results, as well as the implications of the fact that innocent 

suspects not resembling the target were not represented in our stimuli. 
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Lineup construction and mock-witness testing. For each stimulus group the high and 

low similarity fillers were randomly labeled 1–5. These numbers were used to create lineups 

containing between zero and five high versus low similarity fillers. For example, lineups 

containing three higher similarity fillers were comprised of the high similarity fillers 

numbered one, two, and three, in addition to the low similarity fillers numbered four and five. 

It seemed possible that, despite taking care to select all fillers to match description, 

increasing the number of high versus low similarity lineup members could systematically 

increase the number of plausible candidates in a lineup. Therefore, estimates of a priori lineup 

fairness were obtained for each lineup for the purpose of comparing measures of lineup 

fairness across filler similarity conditions. 

Five hundred and ninety-nine people completed a mock-witness task. Each participant 

viewed six lineups, one for each target. The order in which lineups were displayed and the 

experimental condition of each lineup (i.e., level of filler similarity and target presence) were 

randomly determined. Viewing each lineup with the target description used for filler 

selection, participants guessed which lineup member was the police suspect. Between 36 and 

70 mock-witness decisions were obtained for each lineup (M = 49.92, SD = 7.32). 

To assess lineup fairness across filler similarity conditions, estimates of bias (i.e., 

whether suspect selection rates differed from chance expectation) and functional size (i.e., the 

number of plausible candidates in a lineup) were calculated (Tredoux, 1998). Eleven lineups 

(15.28%) yielded suspect identification rates that exceeded chance expectation. Although 

these data suggest that some of the lineups used may not have been deemed as usable in a real 

case, it is worth noting that lineups are usually subjected to much less rigorous evaluation 

(i.e., by one or two police officers). More importantly, the lineups biased towards suspect 

identifications appeared to be randomly spread across stimuli, as well as the experimental 

conditions. A further seventeen lineups (23.61%) had suspect identification rates that were 
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lower than chance expectation. Low suspect selection rates also did not appear to be related 

to filler similarity. However, for two stimulus sets, lower than chance level suspect 

identifications rates were found for most target-present but not target-absent lineups, 

suggesting that in these cases the target photographs may not have matched their own 

description. The rate of suspect selections for each lineup are reported in Supplemental 

Material (pp. 8–13). 

To determine the number of plausible lineup members in each lineup, Tredoux’s E 
 
and E 95% confidence intervals were calculated. The functional size estimates ranged from 

 
2.19 to 5.64 (M = 4.30, SD = 0.78). Sixty-six comparisons of functional size could be made 

for each stimulus set of 12 (a total of 396 comparisons across the six stimuli). Error bars were 

non-overlapping in twenty-four (6.06%) cases (with a breakdown of: 0% for Targets 1 & 2; 

9.09% for Target 3; 1.51% for Target 4; 18.18% for Target 5; 7.58% for Target 6). Higher 

functional size was observed for the lineup with a greater number of high similarity fillers in 

only seven of the twenty-four non-overlapping cases. Functional size estimates for each 

lineup are shown in Supplemental Material (pp. 14–16). In summary, there was no evidence 

that the manipulation of filler similarity had a systematic impact on the fairness of the lineups 

used in this experiment. 

Lineup presentation. All lineup photographs were edited so the head and neck of 

each person appeared on a white background. Images were cropped to 221 × 221 pixels. 

Lineup members were displayed in two rows of three, with the order randomized for each 

participant. A “not present” button was located to the right of the lineup, in line with the top 

row of faces. An identification decision was made by clicking on a face or the not present 

option and then selecting a submit button. Following each identification decision, confidence 

was measured from 0–100% on an 11-point decile scale. 

Procedure 
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Participants were presented with study information and electronically consented to 

participate before answering the two preliminary screening questions and providing basic 

demographic information. Those who passed the screening were instructed that they would 

be viewing six videos and subsequently making an identification decision for the target in 

each. Then, for each set of stimuli, participants (a) viewed the stimulus video, (b) answered 

the multiple-choice attention check question, (c) waited while a timer counted down 60s, (d) 

made an identification decision, and (e) recorded confidence in their decision. 

Results 
 
Identification Patterns 

 
The identification patterns collapsed across stimuli appear in Table 1. Descriptive 

statistics showing the identification patterns for each individual stimulus set appear in 

Supplemental Material (pp. 17–22). Mixed-effects models examining choosing, suspect 

identifications, and filler identifications were fitted using the lme4 package (Version 1.1-21; 

Bates et al., 2015) in R (Version 3.4.3; R Development Core Team, 2017). Models testing the 

main effects of the number of high similarity fillers and target presence, as well as models 

examining the Target Presence × Number of High Similarity Fillers interaction were 

constructed. Random intercepts for participants and stimuli, as well as random slopes (with 

correlations removed) for each by stimulus main effect and interaction were included to—as 

much as possible, while still achieving model convergence—account for variation in results 

depending on participants and stimuli (Brauer & Curtin, 2018; Barr et al., 2013). Chi-square 

tests indicated whether each fixed effect significantly improved the model fit. The regression 

coefficients—beta (b), associated standard error (SEb) and confidence interval (b 95% CI)— 

indicated whether each predictor was a significant variable after controlling for other sources 

of variation in the model. A predictor was interpreted as having a significant effect on the 
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outcome variable when the b 95% CI did not include zero. The results of the inferential 

analyses are summarized in Table 2. 

As predicted, choosing increased as the number of high similarity fillers increased and 

the increase in choosing was characterized by an increase in filler identifications, while 

suspect identifications decreased. The descriptive data suggest that the changes in the 

outcome measures emerged incrementally across conditions, rather than being triggered by a 

particular number of high similarity fillers (see Table 1). 

As one might expect, suspect picks and choosing were higher in target-present cases, 

while filler identifications were higher in target-absent cases. The interactions between the 

number of high similarity fillers and target presence were non-significant for choosing and 

fillers picks, and significant for suspect picks. The nature of the interaction is not obvious 

from the aggregate descriptive statistics (see Table 1); however, separate analyses of the 

effect of the number of high similarity fillers on suspect identifications indicated a significant 

effect in target-absent cases, b = -0.21, SEb = 0.06, b 95% CI [-0.32, -0.10], while the effect 

was non-significant in target-present cases, b = -0.08, SEb = 0.05, b 95% CI [-0.18, 0.01], 

suggesting a larger effect in the former condition. 

Discriminability, Criterion Setting and Response Bias. 
 

Table 3 shows the STD-CD estimates of discriminability (dʹ), response criterion, and 

response bias (c) parameters for each condition. Model fit results are presented in 

Supplemental Material (p. 42). We conducted inferential comparisons by calculating 95% 

inferential confidence intervals (ICIs; Tryon, 2001) around each parameter estimate (see 

Supplemental Material, p. 44 for details). For any given parameter (dʹ; response criterion; c), 

non-overlapping ICIs indicate a difference at the p < .05 level between conditions. The results 

show that as the number of high similarity fillers increased, discriminability worsened 

(indicated by lower dʹ values) and response criterion reduced, indicating that a positive 
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identification required a smaller discrepancy in strength-of-evidence between targets and 

fillers. With more high similarity fillers, response bias became somewhat less conservative 

(indicated by lower c values) but this was less pronounced than the pattern for dʹ or response 

criterion. 

Discriminability Between Innocent and Guilty Suspects 
 

Following Smith et al. (2020), full ROC curves were constructed by cumulatively 

plotting the rates of all identification decisions across confidence in target-present compared 

with -absent cases. Addressing the issue of how to incorporate filler identifications into a 

hierarchy of evidence indicating suspect guilt (i.e., where a suspect identification made with 

100% confidence is the strongest and a lineup rejection made with 100% confidence is the 

weakest), Smith and colleagues suggested ordering the operating points by diagnosticity 

ratio, but noted that other orders may be appropriate. In our view, a logical approach to 

ordering identification evidence from strongest to weakest is to first order suspect 

identifications across descending levels of confidence, followed by filler identifications and 

lineup rejections across ascending levels of confidence (with lowest confidence filler 

identifications followed by lowest confidence lineup rejections and so forth). Note, however, 

that in this instance at least our approach led to the same results as when ordering the 

operating points by diagnosticity ratio (see Supplemental Materials, pp. 45–47). To maximize 

cell sizes in each condition, the data were collapsed into the following three confidence 

categories (0–40%; 50–70%; 80–100%); the curves were further stabilised by collapsing the 

six 0–5 high similarity filler conditions into conditions containing small (0 or 1), medium (2 

or 3) and large (4 or 5) numbers of high similarity fillers. The resulting curves are shown in 

Figure 2. 

Meaningful differences between conditions were tested for by calculating area under 

the curve (AUC) and conducting pairwise comparisons using the pROC package (Version 
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1.13; Robin et al., 2011) in R (Version 3.4.3; R Development Core Team, 2017). There was 

no effect of the number of high similarity fillers on the AUCs (ps > .934, Ds < 0.09). AUC 

was .709, 95% CI [.681, .737] when the lineup contained a small number of high similarity 

fillers, .711, 95% CI [.681, .739] with a medium number of high similarity fillers and .710, 

95% CI [.680, .738] with a large number of high similarity fillers. 

While we focussed on examining discriminability between guilty and innocent 

suspects using full ROCs, it is worth noting that partial ROCs also did not differ significantly 

depending on the number of high similarity fillers in the lineup (see Supplemental Materials, 

p. 54). This contrasts with previous research where filler similarity affected suspect 

discriminability when measured using partial ROC curves (Colloff et al., 2016), but not when 

the same data were used to construct full ROCs (Smith et al., 2020). 

Accuracy, Confidence, and the CA Relationship 
 

Increasing the number of high similarity fillers resulted in a significant 14% decrease 

in accuracy and a significant 9% decrease in average confidence. Further, the decrease in 

accuracy was larger in target-absent than -present cases (19% compared with 7%, 

respectively). See Table 2 for inferential statistics; the full set of descriptive statistics can be 

found in Supplemental Material (pp. 23–30). 

To examine whether the reduction in confidence reflected the decline in accuracy, 

calibration curves were constructed by plotting the probability of accuracy against confidence 

level, separately for choosers and non-choosers (the non-chooser curves, showing the typical 

lack of a CA relationship, appear in Supplemental Material, p. 57). Following prior research 

(e.g., Palmer et al., 2013; Sauer et al., 2010) all curves were stabilized by collapsing the 11 

confidence levels into five categories (0%–20%, 30%–40%, 50%–60%, 70%–80%, & 90%– 

100%). Also, the 0–5 high similarity filler conditions were again collapsed into small (0 and 

1), medium (2 and 3) and large (4 and 5) numbers of high similarity filler conditions. The 
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resulting calibration curves for choosers are shown in the top panel of Figure 3. In all 

conditions, accuracy in positive identifications increased as confidence increased, although 

all three curves fell below the line representing perfect calibration (i.e. reflected 

overconfidence). The latter pattern was least evident for lineups containing a small number of 

high similarity fillers. Thus, people did not lower their confidence enough to account for the 

reduction in accuracy caused by an increase in high similarity fillers. 

To examine the predictive value of confidence for suspect identifications, CACs were 

constructed by plotting confidence against the accuracy of suspect identifications (Mickes, 

2015; Wixted & Wells, 2017). These curves are shown in the bottom panel of Figure 3. With 

all filler picks removed, the pattern of the CA relationship reversed that shown by the 

calibration analysis. That is, CAC curves were characterized by underconfidence which was 

most marked in the conditions with a large number of high similarity fillers. However, at very 

high levels of confidence (i.e., 90–100%) accuracy was high in all conditions. 

In sum, Experiment 1 revealed variations in numerous aspects of identification 

decision making with changes in the number of high similarity fillers in match-description 

lineups. Before discussing the potential implications of these findings, we describe a second 

experiment, where the impact of filler similarity variations was examined at both short and 

long retention intervals. 

Experiment 2 
 

Increasing the length of time between witnessing a crime and making an identification 

decision has been associated with poorer identification performance, with CA calibration 

curves characterized by more overconfidence than observed at short retention intervals (e.g., 

Sauer et al., 2010). One study that examined suspect identifications only reported that 

decisions made with high levels of confidence were highly accurate regardless of the 

retention interval (Wixted et al., 2016). Yet, as is the case for many potential interactions 



SUSPECT-FILLER SIMILARITY IN LINEUPS 24 
 

between variables affecting identifications, the role retention interval plays in the effects of 

lineup composition on identifications has not been examined. 

Charman and Wells (2007) discussed whether having a poor memory for the 

perpetrator might cause witnesses to engage in deliberative processes such as comparing 

lineup members to each other (as opposed to comparing each lineup member to their memory 

for the target) and, in turn, make identification errors. This perspective provides a framework 

for expecting that the effects observed in Experiment 1 may be more pronounced at longer 

retention intervals. As time passes and memory for the target decays, people may be more 

likely to account for lineup member characteristics in making their decisions. 

Method 
 
Design and Participants 

 
A 3 (number of high similarity fillers: zero, two, five) × 2 (retention interval: short, 

long) × 2 (target presence: present, absent) × 3 (targets: laptop thief, car thief, mobile thief) 

between-subjects design was used. Participants viewed one of the three stimulus videos 

before being assigned to view a corresponding lineup immediately or after a delay of between 

approximately 2 and 3.5 weeks. Lineups were randomly allocated to be target-present or - 

absent and contain zero, two, or five high similarity fillers. 

A Mechanical Turk sample of 2,400 was targeted, large enough to construct 

calibration curves (N > 200) at each level of lineup composition and retention interval. 

Approximately 5,000 participants were recruited, and three-quarters of the sample were 

randomly assigned to the long retention interval condition, to allow for up to 66% attrition in 

this condition. We first collected data for approximately 500 participants to determine 

whether we would secure a large enough sample in the long retention interval condition. 

Attrition from the initial sample was approximately 40%. We then collected the remaining 

participants. 
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Overall, 5,527 datafiles were obtained; an additional 678 attempts to participate 

(using a mobile device or having failed a screening question) were blocked. After removing 

(a) those who failed key attention check questions (see below) or (b) duplicate and/or 

incomplete datafiles, 1,200 participants remained in the short retention interval condition and 

3,567 invitations were sent out to participants in the delayed identification condition. Just 

over half (55%) of delayed identification condition participants responded to their invitation. 

After excluding those who indicated having no memory of participating in the first part of the 

study (N = 137), 1,825 participants remained in the long retention interval condition. Finally, 

a further 14 previously missed duplicate participant files were removed, leaving 1,195 and 

1,816 participants in the short and long retention interval conditions, respectively. 

Participants in the final sample were 1,426 males, 1,564 females and 21 other or 

unknown (demographic information for six participants in the long retention interval 

condition was unable to be cross matched with the identification data collected later). Their 

ages ranged from 17 to 83 (M = 36.4, SD = 11.7) and the sample was 74.46% Caucasian, 

9.03% Black, 7.77% Asian, 5.68% Hispanic and 3.06% other, mixed or unknown. All 

participants received an honorarium of $1.50 US, with the first $1 being paid after the first 

phase of data collection and a further 50c being paid during the second phase (participants 

who made an immediate identification were paid the extra 50c as a bonus when the 

invitations were sent out to those allocated to make a delayed identification). Participants 

were provided with study feedback after their identification was made. 

Materials 
 

Three of the stimuli used in Experiment 1, for which identification decision patterns 

were relatively consistent with the overall patterns observed, were again used in Experiment 

2. We reduced the number of filler similarity conditions from six to three: lineups included 

either no high similarity fillers, two high similarity fillers or all high similarity fillers. In the 
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condition where a mix of high and low similarity fillers was used, the fillers for each lineup 

were randomly selected from the pool of fillers appearing in zero and five high similarity 

lineups. 

In Experiment 2, all participants answered four multiple-choice questions regarding 

the video they watched. They were asked to indicate the perpetrator’s gender, the crime they 

committed, as well as estimating race and hair color. This questionnaire served several 

purposes. Prior to making their identification decision, participants were cued with the gender 

and crime of the perpetrator (e.g., a couple of minutes/weeks ago you watched a video in 

which a female perpetrator stole a mobile phone) to help facilitate recollection of the 

stimulus event for the participants making their identification at the long retention interval. 

Data from the participants who answered these two questions incorrectly were excluded from 

further analyses. Therefore, in addition to serving as a memory prompt these questions were 

used as the attention checks in this experiment. 

Procedure 
 

The experiment was advertised as “Eyewitness Memory, Part 1” and participants were 

required to acknowledge that they may be contacted about a follow-up after several weeks. 

After consenting to participate, participants answered a screening question and provided 

demographic information; only those who passed the initial attention check continued with 

the study. Participants were then randomly allocated to view one of the stimulus videos. 

Next, participants answered the multiple-choice questions regarding major features of the 

stimulus video. They were then allocated to either make their identification decision 

following the short or long retention interval. Invitations to complete the delayed 

identification were sent out between 15.95 and 20.25 days after completing the first part of 

the experiment (M = 18.00, SD = 1.06). People were given a week to respond; however, the 

majority of those who completed the delayed identification did so within 24 hours. Therefore, 
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although it was possible for participants in the long retention interval condition to record their 

identifications between approximately 16–27 days after viewing the stimulus video, the 

majority did so between 16–21 days. In the identification phase, participants were shown a 

lineup that was either target-present or -absent and contained either zero, two or five high 

similarity fillers. After making their identification decision, they were asked to indicate how 

confident they were in the decision. Those making their identification after the long retention 

interval were also asked to indicate (yes or no) whether they remembered viewing the 

stimulus video and assured that there would be no penalty for truthfully answering they did 

not remember. 

Results 
 
Identification Decision Patterns 

 
Analyses were conducted collapsed across stimuli and for each individual stimulus. 

Here we report the inferential and associated descriptive statistics for the analyses conducted 

across stimuli, noting when differences were observed for the individual stimuli. Inferential 

and descriptive statistics from examinations of the individual stimulus sets are reported in 

Supplemental Material (pp. 31–40) 

Table 4 shows the identification patterns collapsed across stimuli. Effects of the 

number of high similarity fillers, retention interval and target presence on identification 

patterns were tested using hierarchical loglinear analysis, using IBM SPSS Statistics for 

Windows (version 22). Lower order effects also involved in a higher order effect were 

ignored, as these are considered confounded with the higher order effect in this analysis 

(Field, 2013). The 4-way association between the number of high similarity fillers, retention 

interval, target presence and identification decisions was non-significant, k = 4, LR χ2(4) = 

6.92, p = .140. The test for 3-way associations was significant, k = 3, LR χ2(12) = 63.23, p < 

.001, with partial associations indicating an interaction between retention interval and target 
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presence on identifications, χ2(2) = 49.61, p < .001. Consequently, the Retention Interval × 

Target Presence interaction was examined for each decision type (adjusted alpha .05/3 = 

.017). 
 

The effect of retention interval on choosing depended on target presence, k = 3, LR 

χ2(1) = 38.39, p <.001. In target-absent cases, choosing was less prevalent at the short 

retention interval, .45, 95% CI [.41, .49], than the long retention interval, .60, 95% CI [.57, 

.63], OR = 1.85; in target-present cases choosing was more prevalent at the short retention 

interval, .69, 95% CI [.65, .73], than the long retention interval, .62, 95% CI [.58, .65],OR = 

1.43. The interaction between retention interval and presence on filler identifications was 

non-significant, k = 3, LR χ2(1) = 3.74, p = .053. Regardless of target presence, a larger 

proportion of filler identifications occurred in the long retention interval, .39, 95% CI [.37, 

.42], than the short retention interval, .21, 95% CI [.19, .23], condition, OR = 2.44. There was 

a Retention Interval × Target Presence interaction on suspect identifications, k = 3, LR χ2(1) 

= 50.29, p <.001. In target-present cases, suspect identifications occurred at a rate of .51, 95% 

CI [.47, .55], in the short retention interval condition and were fewer in the long retention 

interval condition, .23 95% CI [.20, .26], OR = 3.52. In target-absent cases, suspect 

identifications occurred at similar rates of .20, 95% CI [.17, .24], in the short retention 

interval condition and .20 95% CI [.17, .22], in the long retention interval condition (OR = 

1.04). 
 

The test for 2-way associations was also significant, k = 2, LR χ2(13) = 353.19, p < 
 

.001, with partial associations indicating a significant effect of the number of high similarity 

fillers on identifications, χ2(4) = 133.43, p < .001. Separate examinations of each 

identification decision type were then conducted (adjusted alpha .05/3 = .017), showing that 

the number of higher similarity fillers affected the choosing rate, χ2(2) = 16.62, p < .001, as 

well as the suspect identification rate, χ2(2) = 48.39, p < .001, and the filler identification rate, 



SUSPECT-FILLER SIMILARITY IN LINEUPS 29 
 

χ2(2) = 118.77, p < .001. Compared to when there were no higher similarity fillers in the 

lineup, .55, 95% CI [.52, .58], choosing rates were marginally higher when two higher 

similarity fillers were shown .59, 95% CI [.56, .62], OR = 1.18, and higher again when there 

were five higher similarity fillers, .64, 95% CI [.61, .67] (OR 0 vs. 5 = 1.45; OR 2 vs. 5 = 

1.23). Similarly, filler identifications increased from when there were no high similarity 

fillers, .21, 95% CI [.18, .23], to when there were two higher similarity fillers, .32, 95% CI 

[.30, .35], OR = 1.85, and even further when there were five higher similarity fillers, .43, 

95% CI [.40, .46], (OR 0 vs. 5 = 2.95; OR 2 vs 5 = 1.59). Suspect identifications decreased as 

the number of high similarity fillers increased from zero, .34, 95% CI [.31, .37], to two, .26, 

95% CI [.24, .29], to five, .21, 95% CI [.18, .23]. (OR 0 vs. 2 = 1.45; OR 0 vs. 5 = 2.03; OR 2 

vs. 5 = 1.39). 
 

Overall, the number of high similarity fillers affected identification patterns much as 

in Experiment 1. However, there was no interaction between the number of high similarity 

fillers and target presence on suspect identifications. Further, results did not vary as a 

function of retention interval. 

When examining the identification patterns at stimulus level, the same main effects of 

the number of high similarity fillers on choosing, suspect and filler picks was observed for 

the car theft stimulus. For the other two stimuli, the patterns were less consistent, with the 

effect of the number of high similarity fillers on identification decisions best described by a 

3-way interaction with target presence and retention interval. 
 
Discriminability, Criterion Setting and Response Bias 

 
Table 5 shows STD-CD estimates of discriminability (dʹ), response criterion, and 

response bias (c) parameters for each condition. Model fit results are presented in 

Supplemental Material (p. 43). As in Experiment 1, as the number of high-similarity fillers 

increased, discriminability worsened (indicated by lower dʹ values) and response criterion 
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reduced, indicating that a positive identification required a smaller discrepancy in strength-of- 

evidence between targets and fillers . However, response bias (c) remained stable with the 

addition of high-similarity fillers. This suggests that the addition of high-similarity fillers 

prompted witnesses to make adaptive adjustments to their response criterion to maintain 

accuracy in the face of a more difficult identification task. 

Discriminability Between Innocent and Guilty Suspects 
 

Comparisons of guilty and innocent suspect discriminability are presented collapsed 

across retention interval, as results did not differ across these conditions. We did not conduct 

these analyses separately for individual stimuli, as this would have involved unacceptably 

small cell sizes (i.e., between 70–130). AUC values in the zero, two and five high similarity 

fillers conditions were .613, 95% CI [.579, .647], .605, 95% CI [.571, .640] and .603, 95% CI 

[.567, .637], respectively. None of the AUCs were significantly different from one another 

(ps > .666, Ds < 0.44). Given their similarity to the Experiment 1 results, the curves 

corresponding to the above analyses are in Supplemental Material (pp. 49–50). Also note that 

again results did not differ when the curves were constructed with the operating point order 

determined by diagnosticity ratio (Supplemental Material, pp. 48–50) or when partial ROC 

curves were used (Supplemental Material, p. 55). 

ROCs comparing the short and long retention intervals showed better discriminability 

between guilty and innocent suspects at the short retention interval (see Supplemental 

Material, pp. 51–53 & 56). 

Accuracy and Confidence 
 

A loglinear analysis showed no significant 4-way association between accuracy and 

the independent variables, k = 4, LR χ2(2) = 2.95, p = .229. The test for 3-way associations 

was significant, k = 3, LR χ2(7) = 19.26, p = .007, with partial associations indicating a 

Retention Interval × Target Presence interaction on accuracy, χ2(1) = 18.05, p < .001. In 
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target-absent cases, accuracy decreased from .55, 95% CI [.51, .59] in the short retention 

interval condition, to .40, 95% CI [.37, .43], OR = 1.85 in the long retention interval 

condition; in target-present cases the decrease was from .51, 95% CI [.47, .55], to .23, 95% 

CI [.20, .26], OR = 2.23, indicating a greater decrease in accuracy over time for target-present 

than -absent cases. Examination of the individual stimuli showed this interaction was driven 

by the pattern of results for the laptop theft stimulus set; for the other two stimulus sets the 

decrease in accuracy was similar across target presence. 

The test for 2-way associations was also significant, k = 2, LR χ2(9) = 214.55, p < 
 
.001, with partial associations showing a significant effect of the number of high similarity 

fillers on identification accuracy, χ2(2) = 26.76, p < .001. Accuracy worsened as the number 

of high similarity fillers increased from zero, .46, 95% CI [.43, .49], to two, .39, 95% CI [.36, 

.42], to five, .35, 95% CI [.32, .38], (OR 0 vs. 2 = 1.33; OR 0 vs. 5 = 1.58; OR 2 vs. 5 = 
 
1.18). Similar effects of the number of high similarity fillers on accuracy were found for the 

car and mobile theft stimuli when examined separately; however, no effect of the number of 

high similarity fillers on accuracy was found for the laptop theft stimulus set. 

Effects on confidence were tested using a 3 (number of high similarity fillers: zero, 

two, five) × 2 (retention interval: short, long) × 2 (target presence: present, absent) ANOVA. 

As the confidence data violated normality assumptions, a robust ANOVA using 20% 

trimmed means was also conducted using the WRS2 package (Version 1.0-0; Mair & Wilcox, 

2019) in R (Version 3.6.1, R Development Core Team, 2019); however, as this approach did 

not yield differing results, we report the inferential statistics from the standard ANOVA. 

The number of high similarity fillers had a significant effect on confidence, F(2, 

2999) = 15.88, p <. 001, with confidence decreasing marginally as the number of high 

similarity fillers increased from zero (M = 57.07, SD = 26.21), to two (M = 54.84, SD = 

26.92), to five (M = 53.65, SD = 25.22) (d 0 vs. 2 = 0.08; d 2 vs. 5 = 0.05; d 0 vs. 5 = 0.13). 
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Confidence was markedly lower at the long (M = 44.53, SD = 24.52) than the short (M = 

68.66, SD = 21.86) retention interval, F (1, 2999) = 768.32, p < .001, d = 1.03. Although 

overall confidence was significantly higher in target-present (M = 55.18, SD = 27.27) than 

target-absent (M = 53.04, SD = 25.26) cases, F(1, 2999) = 9.82, p = .002, d = 0.08, the size of 

the difference was negligible (and only found for the laptop theft stimulus when examined 

separately). There was also a Retention Interval × Target Presence interaction, F(1, 2999) = 

9.94, p = .002, f = 0.06, with the decrease in confidence over time marginally greater in 

target-present (26.85%, d =1.12) than target-absent (21.41%, d = 0.93) cases. This interaction 

was observed for two of the three stimuli when examined separately (not the car theft 

stimulus). None of the other interactions were significant (Fs < 1.97, ps > .140, fs < 0.05). 

Thus, as in Experiment 1, accuracy and confidence decreased with increases in the 

number of high similarity fillers. Effects did not vary depending on retention interval. 

The CA Relationship 
 

The CA relationship was again examined with both calibration and CAC analyses. 

For non-choosers, calibration curves showed confidence was unrelated to accuracy at both 

short and long retention intervals (see Supplemental Material p. 58). The calibration curves 

for choosers are shown in Figure 4. At the short retention interval, confidence and accuracy 

were calibrated but there was clear evidence of overconfidence with accuracy at 90–100% 

confidence levels only reaching 65–83%. For decisions made with high confidence (i.e., 90 

or 100%), overconfidence was greater when there were five high similarity fillers in the 

lineup, than when there were zero or two. In the long retention interval condition, very high 

confidence decisions from lineups containing no high similarity fillers were more likely to be 

accurate than decisions made with less confidence; however, the curves reflected marked 

overconfidence. When lineups contained two or five high similarity fillers, confidence was 

unable to discriminate accurate from inaccurate decisions. Log-linear analyses examining 



SUSPECT-FILLER SIMILARITY IN LINEUPS 33 
 

accuracy for high confidence decisions, showed a significant 3-way association between the 

number of high similarity fillers, retention interval and accuracy for positive identification 

made with ≥ 80% confidence, k = 3, LR χ2(2) = 6.14, p = .046. 

These results are consistent with the Experiment 1 findings, suggesting that people 

had difficulty regulating their confidence judgements as the number of high similarity fillers 

in a lineup increased. Moreover, the results of the present experiment showed that this 

problem was more pronounced at longer retention intervals. 

CAC analyses indicated that, at the short retention interval, confidence in suspect 

picks was a meaningful indicator of accuracy (see Figure 5). The curves were characterized 

by overconfidence at mid to high levels of accuracy (50–80%) for lineups containing no high 

similarity fillers. However, at 90 and 100% confidence, accuracy was high regardless of the 

number of high similarity fillers in the lineup. At the long retention interval, the presence of 

any high similarity fillers completely undermined the predictive value of confidence in 

suspect picks. However, just as Wixted et al. (2016; Table 2, p. 198) found few suspect picks 

at their long retention intervals, in the current study only 17 suspect picks were made with 

90–100% confidence across all conditions, making it difficult to assess the predictive value of 

confidence in these cases. Still, it is worth noting that all eight suspect identifications made 

with 90–100% confidence in the condition containing no high similarity fillers were accurate. 

Where two or five high similarity fillers were included, there were nine suspect 

identifications made with 90–100% confidence, and only four of those (44%) were correct. 

In summary, the results of Experiment 2 were broadly consistent with what was 

observed in Experiment 1 and mostly did not vary depending on whether identifications were 

made after a short or long retention interval. The notable exception was that after a long 

retention interval the CA relationship was severely compromised by the inclusion of any high 

similarity fillers in the lineup. 
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General Discussion 
 

Guidelines on how to collect identification evidence are both detailed and precise, 

with the exception of those relating to lineup composition (e.g., Wells et al., 2020). We 

investigated the potential for systematic differences in the number of high similarity fillers in 

match-description lineups—which we have argued could vary between lineups, even when 

following best-practice guidelines for lineup construction—to affect identification outcomes. 

Identification Decision Patterns and Underlying Mechanisms 

As the number of high similarity fillers in a lineup increased, filler identifications and 

overall choosing increased, while suspect identifications decreased. The results of 

Experiment 1, using the full range of high compared with low similarity fillers (i.e., lineups 

contained from 0–5 high and low similarity fillers), suggested there was no particular number 

of high similarity fillers that caused the aforementioned differences in identification 

outcomes to arise. Instead, the observed effects emerged as roughly linear trends across the 

filler similarity conditions. The results of Experiment 2 indicated that varying the number of 

high similarity fillers affected identification outcomes similarly at short and long retention 

intervals. Thus, a clear propensity for variations in the number of high similarity fillers to 

affect identification outcomes was established. 

Our results suggest that the interpretation of identification evidence must 

acknowledge that uncontrolled filler characteristics might have shaped the outcome. For 

example, since the identification of a filler is a known error, it tends to be interpreted as 

evidence that the witness’s memory is unreliable (Wells et al., 2015). However, our results 

suggest that a filler identification could (in addition to the witness’s imperfect memory for the 

target) reflect a lineup containing many plausible candidates. Alternatively, a suspect 

identification, or maybe even a lineup rejection, could have occurred in part because the 

fillers were low in similarity to the suspect. 
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The results of SDT-CD analyses (in Experiments 1 and 2) indicated that, as the 

number of high similarity fillers increased, discriminability worsened and the criterion for 

making a positive identification relaxed. Note that in this context a more relaxed criterion 

reflects that positive identifications required a smaller discrepancy in evidence between 

targets and fillers. Although adding high-similarity fillers produced a more relaxed decision 

criterion, it had subtler effects on response bias (i.e., criterion placement relative to optimal 

criterion). In Experiment 1, adding highly similar fillers produced somewhat less 

conservative responding. In Experiment 2, response bias remained stable as the response 

criterion relaxed with the addition of highly similar fillers. Together, these results suggest 

that people might have shifted their response criterion in an attempt to maintain accuracy 

under more difficult identification conditions caused by the addition of highly similar fillers. 

Also of interest was the effect of the number of high similarity fillers in target-present 

compared with -absent cases. In Experiment 1, increases in the number of high similarity 

fillers appeared to cause a larger decrease in innocent than guilty suspect identifications. 

However, ROC analyses provided no evidence of discriminability between innocent and 

guilty suspects being affected. In Experiment 2, the number of high similarity fillers did not 

affect guilty and innocent suspect identifications differently. At the long retention interval 

people could barely discriminate between guilty and innocent suspects, likely negating an 

interaction between the number of high similarity fillers on suspect identifications in this 

condition and potentially obscuring any such effect in the short retention interval condition. 

Our experiments suggest that it may be unlikely that someone constructing a lineup 

would inadvertently, by the number of high similarity match-description fillers used, affect 

the chances of an innocent suspect identification without also similarly affecting the chances 

of a guilty suspect identification. However, it is important to remember that we selected the 

innocent suspects to be confusable with the target. This indicated how the number of high 
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similarity fillers affects innocent suspect identifications in a worst-case scenario, but did not 

reflect the overall innocent suspect population, which may be differently affected. We also 

used the same fillers—selected based on their varying similarity to the targets—in target- 

present and -absent cases. Although this method of operationalizing filler similarity avoids 

confounding the fillers with the manipulation of target presence (Clark & Tunnicliff, 2001), it 

has been associated with inflated effects in target-absent cases compared to when the fillers 

were chosen based on similarity to the innocent suspect (Clark & Tunnicliff, 2001; Oriet & 

Fitzgerald, 2018). It has even been argued that increasing the similarity of fillers to innocent 

suspects can “backfire” and lead them to stand out from the other lineup members (Clark & 

Tunnicliff, 2001). Thus, further research will be necessary before coming to firm conclusions 

regarding the effect of the number of high similarity fillers on guilty compared with innocent 

suspect identifications. In this regard, Clark and Tunnicliff (2001) and, more recently, Oriet 

and Fitzgerald (2018) have provided the research community with some alternative 

approaches to operationalizing suspect-filler similarity across target presence. 

Confidence, Accuracy and the CA Relationship 
 

In line with our predictions, both accuracy and confidence decreased as the number of 

high similarity fillers increased. As has been found previously (e.g., Brewer & Wells, 2006; 

Sauer et al., 2010), calibration curves for positive identifications were characterized by 

overconfidence which increased with the number of high similarity fillers. Of particular note 

was that at longer retention intervals this pattern of overconfidence was marked when lineups 

contained no high similarity fillers. Moreover, confidence did not discriminate accurate from 

inaccurate decisions when the lineup contained any high similarity fillers. Relevant to a 

theoretical understanding of identification decision making, these results suggest that, as the 

retention interval lengthens, increases in the number of high similarity fillers can lead to a 
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complete breakdown in people’s ability to assign meaningful confidence values to their 

identifications. 

The predictive value of confidence for suspect identifications—where the accuracy of 

a positive identification is unknown in real investigations—was also considered. At a very 

short retention interval confidence was a fairly good predictor of accuracy, regardless of how 

many high and low similarity fillers appeared in the lineup. Particularly at high levels of 

confidence, accuracy was high in all lineup conditions, results which are consistent with 

recent claims that, given pristine conditions, high confidence suspect identifications reliably 

predict accuracy (e.g., Wixted et al., 2016; Wixted & Wells, 2017). However, the accuracy of 

suspect identifications made in the long retention interval condition was generally not 

predicted by confidence. Only suspect identifications made with 90–100% confidence from 

lineups containing no high similarity fillers appeared to be reliably accurate. It is important to 

bear in mind that only a small number of high confidence suspect identifications were made 

at the long retention interval. Nevertheless, our data contrast so strikingly with those of 

Wixted et al. (2016) that it is important to consider the possibility that, over time, filler 

characteristics can undermine the predictive value of high confidence suspect identifications. 

Based on the findings of Wixted et al. (2016), it has been proposed that while the 

number of high confidence suspect identifications decrease as retention interval lengthens, 

they remain reliably accurate (Wixted & Wells, 2017). However, as noted by Wixted et al. 

(2016), overall identification performance was fairly high in the studies they used to examine 

the predictive value of high confidence suspect identifications. Thus, their results do not 

account for what might happen when identification conditions are less favorable. The data 

from the present experiments, clearly reflecting less favorable identification conditions, are 

consistent with the number of high confidence suspect identifications decreasing with 

retention interval, but not with their reliably remaining accurate. Instead, our results suggest 
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the caveat that including any high similarity fillers in a lineup may undermine the predictive 

value of high confidence suspect identifications within a retention interval time frame that is 

unlikely to be abnormally long in the context of real cases. Thus, further examination of the 

predictive value of confidence for suspect identification made at long retention intervals—in 

the context of both variations in filler characteristics and other factors affecting 

identifications—seems important before any firm conclusions can be reached about the 

predictive value of high confidence suspect identifications at long retention intervals. It is 

also worth noting that even if additional data suggest that high confidence suspect 

identifications are reliably accurate over time, investigators will still be left with the 

problem—if hoping to estimate likely accuracy from confidence—that only a small 

proportion of identifications will fall into this category. 

Limitations and Future Directions 
 

The results of the present experiments are by no means definitive regarding the effects 

of varying the number of high similarity match-description fillers on identification outcomes. 

We have already discussed interpretative issues associated with the suspect identification 

patterns observed in target-present compared with -absent cases. Further, our data were 

collected online. Therefore, although the samples were robust and stringent exclusion criteria 

were applied to screen out automated systems and persons not doing the task conscientiously, 

it is possible that the data were noisier than a lab sample. Finally, our experiments do not 

provide a comprehensive evaluation of variations in lineup member characteristics that could 

occur when following current recommendation for lineup construction (or the likely 

frequency of each possible variation). Nevertheless, our results provide compelling evidence 

that variations in lineup member characteristics, which could conceivably occur when 

following current guidelines for lineup construction, affect identification outcomes to an 
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extent that we should be looking to find ways to curb the uncontrolled influence of filler 

characteristics on identification outcomes. 

If filler selection protocols are to become more precise, researchers will need to tackle 

unanswered questions regarding lineup composition effects on identifications in ways that 

will allow us to target the same levels of suspect-filler similarity across different contexts. 

This will not be an easy task. Eyewitness identification researchers have been aware of filler 

characteristics influencing identification decisions since the inception of research in this area 

(Wells et al., 2020); therefore, if it were easy to resolve the issue of how best to select fillers 

for a lineup, it would have already been done. However, thanks to advancements in digital 

technologies, these objectives may be more attainable now than ever before. Perhaps face 

editing software will provide the means for recreating precise manipulations of suspect-filler 

similarity across different studies and, ultimately, in applied contexts. Image editing 

capabilities have already been used to replicate distinctive looking features such as a scar or 

tattoo onto all lineup members (e.g., Colloff et al., 2016). Perhaps future research could 

explore the effect of editing other, less obviously distinctive, features to be uniform across 

lineup members and establish the importance of matching lineup members on these features 

(particularly in cases where the perpetrator description is impoverished). 

Further research may well be able to refine lineup construction recommendations. 

However, it also seems likely that the wide range of unknown suspect characteristics that 

need to be accounted for (e.g., targets who are difficult to identify and innocent suspects who 

are confusable with the target) will limit how precise filler selection can become. Therefore, 

it will be important to also explore ways to minimize the potential for variation in fillers to 

affect identification outcomes. Providing one possibility, Brewer and colleagues (Brewer et 

al., 2020; Brewer et al., 2012; Sauer et al., 2008) developed an identification procedure where 

people rated confidence that each lineup member was the culprit without making a 
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categorical identification decision. This procedure has consistently been found to lead to 

more informative identification evidence than traditional identification decisions, attributed to 

the measurement of people’s recognition memory in a more natural way than forcing it into a 

categorical yes/no decision (e.g., Brewer et al., 2012). A yet unanswered question of interest 

raised by Brewer et al. (2020) was whether variations in filler characteristics would influence 

the effectiveness of such a procedure. If it turns out that obtaining multiple confidence ratings 

provides at least some protection from variations in filler characteristics affecting the 

identification evidence, this will no doubt further strengthen the argument made by those 

researchers that the traditional police lineup is not the best way of collecting eyewitness 

identification evidence. 

The task of developing a more precise filler selection strategy and (or) techniques for 

limiting the influence fillers on identification outcomes presents a formidable challenge; 

however, the present research provides evidence that this is an endeavor worth pursuing. In 

two experiments we have shown that variation in match-description lineup member 

characteristics that could occur when following current recommendations can lead to wide 

ranging effects on identification outcomes. Until such variation can be curbed, or controlled 

in a way that optimizes identification performance, the interpretation of eyewitness 

identification evidence needs to account for the possibility that the specific fillers in the 

lineup may have significantly influenced the decision outcome and the associated confidence 

rating. 
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Footnotes 
 

1 We use the term lineup to refer to either presentation mode, although much of the 

preceding research and the experiments reported here only involve photo-array presentation. 

2 The notion that lineup responses comprise an identification and a detection 

component refers to the decision architecture of the lineup response, not the cognitive 

processes that might be occurring during a lineup response. In the signal detection taxonomy 

of different types of decisions, a compound decision (or simultaneous-detection-and- 

identification decision) involves choosing from options in an array where “not present” is a 

valid alternative. This type of decision appears in Macmillan and Creelman’s (2005) classic 

book on detection theory. It has probably received the most attention in the field of radiology 

in work on scanning x-rays for tumors that may or may not be present but has received little 

attention in the cognitive psychology literature, compared to simpler yes-no decisions (e.g., 

an identification showup) or multiple-alternative-forced-choice decisions. 
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Table 1 
 
Experiment 1. Identification Response Patterns [and 95% Confidence Intervals] by Number 

of High Similarity Fillers and Target Presence 

Choosing Suspect pick Filler pick 

High Similarity Fillers Trials Prop [95% CI] Prop [95% CI] Prop [95% CI] 

Target-absent cases        

0 313 .38 [.32, .43] .20 [.15, .24] .18 [.14, .22] 

1 312 .43 [.37, .48] .21 [.16, .25] .22 [.16, .25] 

2 311 .48 [.42, .53] .15 [.11, .19] .33 [.28, .38] 

3 309 .55 [.49, .60] .15 [.11, .19] .40 [.34, .45] 

4 312 .57 [.51, .62] .12 [.08, .15] .45 [.39, .50] 

5 309 .57 [.51, .62] .10 [.06, .13] .47 [.41, .52] 

Overall 1,866 .50 [.48, .52] .16 [.14, .18] .34 [.32, .36] 

Target-present cases        

0 310 .68 [.63, .73] .57 [.51, .62] .11 [.07, .14] 

1 314 .69 [.64, .74] .52 [.46, .57] .17 [.13, .21] 

2 311 .69 [.64, .74] .52 [.46, .57] .17 [.13, .21] 

3 315 .74 [.69, .79] .48 [.42, .53] .26 [.21, .31] 

4 311 .75 [.70, .80] .47 [.41, .52] .28 [.23, .33] 

5 311 .77 [.72, .82] .50 [.44, .55] .27 [.22, .32] 

Overall 1,872 .72 [.70, .74] .51 [.49, .53] .21 [.19, .23] 

All Cases        

0 623 .54 [.50, .58] .39 [.35, .43] .15 [.12, .18] 

1 626 .56 [.52, .60] .37 [.33, .41] .19 [.16, .22] 

2 622 .58 [.54, .62] .33 [.37, .29] .25 [.22, .28] 

3 624 .65 [.61, .69] .32 [.37, .45] .33 [.29, .37] 
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4 623 .65 [.61, .69] .29 [.25, .32] .36 [.32, .40] 

5 620 .67 [.63, .71] .30 [.26, .34] .37 [.33, .41] 

Overall 3,738 .61 [.59, .63] .33 [.31, .34] .28 [.27, .29] 
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Table 2 
 
Experiment 1. Inferential Statistics for the Mixed Effects Models Testing the Effects of the 

Number of High Similarity Fillers, Target Presence and Their Interaction on Identification 

Decision Patterns, Accuracy and Confidence 

Chi-square tests Regression coefficients 

Predictors χ² df p b SEb b 95% CI 

Choosing       

Intercept - - - 0.56 0.27 [0.02, 1.09] 

Number of high 
similarity fillers 

11.68 1 .001 0.15 0.03 [0.10, 0.21] 

Target presence 7.79 1 .005 1.14 0.29 [0.58, 1.71] 

Interaction 1.96 1 .162 -0.08 0.05 [-0.18, 0.02] 

Suspect picks       

Intercept - - - -0.95 0.30 [-1.54, -0.35] 

Number of high 
similarity fillers 

7.88 1 .005 -0.14 0.03 [-0.20, -0.08] 

Target presence 7.55 1 .006 2.02 0.51 [1.01, 3.03] 

Interaction 3.70 1 .054 0.11 0.05 [0.00, 0.21] 

Filler picks       

Intercept - - - -1.22 0.30 [-1.81, -0.63] 

Number of high 
similarity fillers 

13.56 1 < .001 0.29 0.04 [0.21, 0.38] 

Target presence 5.13 1 .023 -0.85 0.31 [-1.45, -0.25] 

Interaction 2.70 1 .100 -0.08 0.05 [-0.18, 0.01] 

Accuracy       

Intercept - - - 0.03 0.26 [-0.47, 0.54] 

Number of high 
similarity fillers 

5.99 1 .014 -0.14 0.04 [-0.22, -0.05] 
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Target presence 0.01 1 .926 0.06 0.55 [-1.02, 1.13] 

Interaction 4.98 1 .026 0.10 0.04 [0.02, 0.19] 

Confidence       

Intercept - - - 63.48 3.63 [56.37, 70.60] 

Number of high 
similarity fillers 

15.00 1 < .001 -1.54 0.20 [-1.94, -1.13] 

Target presence 0.69 1 .405 1.80 2.30 [-2.71, 6.32] 

Interaction 0.53 1 0.47 0.37 0.54 [-0.69, 1.43] 
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Table 3 
 
Experiment 1. Discriminability, Response Criterion and Response Bias at each Level of Filler 

Similarity, Calculated with an Independent Observation Model of SDT-CD. 

 Discriminability Response criterion Response bias 

High similarity fillers d’ 
[95% ICI] 

c 
[95% ICI] 

c 
[95% ICI] 

0 1.93 
[1.82, 2.04] 

1.53 
[1.48, 1.59] 

0.57 
[0.51, 0.63] 

1 1.73 
[1.62, 1.84] 

1.43 
[1.37, 1.48] 

0.56 
[0.50, 0.62] 

2 1.67 
[1.56, 1.78] 

1.37 
[1.31, 1.42] 

0.53 
[0.47, 0.59] 

3 1.46 
[1.35, 1.57] 

1.21 
[1.16, 1.27] 

0.49 
[0.43, 0.55] 

4 1.41 
[1.29, 1.52] 

1.18 
[1.13, 1.23] 

0.48 
[0.42, 0.54] 

5 1.48 
[1.37, 1.59] 

1.17 
[1.12, 1.22] 

0.43 
[0.37, 0.49] 
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Table 4 
 
Experiment 2. Identification Response Patterns [and 95% Confidence Intervals] by Number of High Similarity Fillers, Target Presence and 

Retention Interval 

Short retention interval  Long retention interval 

High similarity fillers N Choosing Suspect pick Filler pick N Choosing Suspect pick Filler pick 

Target-absent cases         

0 202 .39 

[.32, .45] 

.29 

[.23, .35] 

.10 

[.06, .14] 

301 .55 

[.68, .78] 

.27 

[.21, .31] 

.29 

[.24, .34] 

2 199 .44 

[.37, .51] 

.19 

[.13, .24] 

.25 

[.18, .30] 

297 .61 

[.55, .66] 

.21 

[.16, .26] 

.40 

[.34, .45] 

5 197 .52 

[.45, .59] 

.13 

[.08, .17] 

.39 

[.32, .46] 

309 .64 

[.58, .69] 

.12 

[.08, .15] 

.52 

[.46, .58] 

Target-present cases         

0 199 .70 

[.63, .76] 

.58 

[.51, .64] 

.12 

[.07, .16] 

304 .55 

[.49, .61] 

.30 

[.25, .35] 

.25 

[.20, .30] 

2 202 .64 

[.57, .70] 

.48 

[.41, .55] 

.16 

[.11, .21] 

310 .64 

[.58, .69] 

.22 

[.17, .27] 

.38 

[.32, .43] 



SUSPECT-FILLER SIMILARITY IN LINEUPS 57 
 

 

5 196 .74 

[.67, .80] 

.48 

[.41, .55] 

.25 

[.19, .31] 

295 .66 

[.60, .71] 

.17 

[.12, .21] 

.55 

[.49, .60] 
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Table 5 
 
Experiment 2. Discriminability, Response Criterion and Response Bias at each Level of Filler 

Similarity, Calculated with an Independent Observation Model of SDT-CD. 

 Discriminability Response criterion Response bias 

High similarity fillers d’ 
[95% ICI] 

c 
[95% ICI] 

c 
[95% ICI] 

Short retention interval    

0 1.93 
[1.79, 2.06] 

1.51 
[1.44, 1.58] 

0.55 
[0.47, 0.62] 

2 1.62 
[1.48, 1.76] 

1.45 
[1.38, 1.52] 

0.63 
[0.56, 0.71] 

5 1.51 
[1.37, 1.65] 

1.26 
[1.19, 1.33] 

0.50 
[0.43, 0.58] 

Long retention interval    

0 0.98 
[0.86, 1.11] 

1.28 
[1.23, 1.33] 

0.79 
[0.73, 0.85] 

2 0.63 
[0.50, 0.76] 

1.11 
[1.06, 1.16] 

0.80 
[0.73, 0.86] 

5 0.36 
[0.21, 0.50] 

1.03 
[0.98, 1.09] 

0.85 
[0.78, 0.93] 
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Figure 1. Conceptual illustration of the effect of increasing high-similarity fillers on 

discriminability (dʹ) and response criterion. 
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Figure 2. Experiment 1. Full ROCs across lineups containing small, medium or large 

numbers of high similar fillers. Area under the curve values= .706, 95% CI [.677, .734], .702, 

95% CI [.672, .730] and .706, 95% CI [.676, .734] in the small medium and large number of 

high similarity filler conditions, respectively (ps > .837, Ds < 0.19). 
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Figure 3. Experiment 1. The confidence-accuracy relationship across lineups containing 

small, medium and large numbers of high similarity fillers, for all positive identifications (top 

panel) and suspect identifications only (bottom panel) 
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Figure 4. Experiment 2. Calibration curves for all choosers in the conditions where lineups 

contained 0, 2 or 5 high similarity fillers, shown separately for identifications made after a 

short retention interval (top panel) or a long retention interval (bottom panel) 
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Figure 5. Experiment 2. Confidence-accuracy-characteristic curves for suspect choosers in 

the conditions where lineups contained 0, 2 or 5 high similarity fillers, shown separately for 

identifications made after a short retention interval (top panel) or a long retention interval 

(bottom panel) 
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Supplemental Material: Stimuli and Lineup Construction 
 
 

Table S1 

Stimulus Sets 1–6. Video and Target Descriptions 
 

Stimulus set Video content Video length Target description 

1 Male target breaking into an apartment 
and stealing a laptop 

28 s; target’s face in view for 8 s 
(mostly close-up) 

Caucasian male; brown hair; average 
build, middle age, moustache 

2 Male target kicking over a rubbish bin 14 s; target’s face in view for 10 s 
(close-up for approx. 5 s) 

Caucasian male; short brown hair, tall, 
medium build, 20s 

3 Male target breaking into and stealing a 
car 

24 s; target’s face in view for 13 s 
(close-up for approx. 5 s) 

Caucasian male; balding; grey hair; 60s; 
moustache 

4 Female target stealing unknown object 
(not in view) from an open window 

14 s; target’s face in view for 4 s (2 
side-on and 2 front-on – all close-up) 

Caucasian female; shoulder length dark 
brown hair with a fringe; slim; 20s 

5 Female target stealing a mobile phone 
from a café table 

23 s; target’s face in view for 10 s 
(close-up for approx. 4 s) 

Caucasian female; long blonde hair; 20s 

6 Male target stealing item from a 
clothing store 

24 s; target in view for 14s (4 s close- 
up) 

Caucasian male; short brown hair; 
medium build; 20s; round face 
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Table S2 
 
Stimulus Set 1. Mean (and Standard Deviation) Similarity Ratings of the Designated High 

and Low Similarity Fillers to the Target (T) and Innocent Suspect (IS) 

Lineup member 

Filler similarity category T or IS Filler 1 Filler 2 Filler 3 Filler 4 Filler 5 

Rating to target       

High 2.80 
(1.84) 

3.23 
(1.93) 

3.20 
(1.80) 

2.72 
(2.07) 

2.98 
(1.83) 

3.05 
(1.81) 

Low - 1.40 
(1.42) 

1.58 
(1.62) 

1.47 
(1.36) 

1.52 
(1.37) 

1.50 
(1.49) 

Rating to innocent suspect       

High 3.86 
(1.59) 

3.00 
(1.74) 

4.32 
(1.56) 

3.77 
(1.53) 

3.74 
(1.79) 

4.39 
(1.52) 

Low - 2.65 
(1.69) 

3.07 
(1.85) 

2.43 
(1.70) 

3.45 
(1.94) 

2.24 
(1.81) 

Notes: Rating scale 0–7 (0 = very low similarity; 7 = very high similarity) 
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Table S3 
 
Stimulus Set 2. Mean (and Standard Deviation) Similarity Ratings of the Designated High 

and Low Similarity Fillers to the Target (T) and Innocent Suspect (IS) 

Lineup member 

Filler similarity category T or IS Filler 1 Filler 2 Filler 3 Filler 4 Filler 5 

Rating to target       

High 2.25 
(1.56) 

2.13 
(1.77) 

2.12 
(1.82) 

2.18 
(1.73) 

2.40 
(1.68) 

2.43 
(1.89) 

Low - 0.98 
(1.07) 

0.82 
(1.20) 

0.92 
(1.33) 

1.05 
(1.47) 

0.93 
(1.16) 

Rating to innocent suspect       

High 2.51 
(1.85) 

2.65 
(1.75) 

3.30 
(1.62) 

4.44 
(1.63) 

5.10 
(1.26) 

2.91 
(1.95) 

Low - 2.72 
(1.78) 

2.66 
(1.76) 

2.32 
(1.64) 

1.87 
(1.76) 

3.07 
(1.69) 

Notes: Rating scale 0–7 (0 = very low similarity; 7 = very high similarity) 
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Table S4 
 
Stimulus Set 3. Mean (and Standard Deviation) Similarity Ratings of the Designated High 

and Low Similarity Fillers to the Target (T) and Innocent Suspect (IS) 

Lineup member 

Filler similarity category T or IS Filler 1 Filler 2 Filler 3 Filler 4 Filler 5 

Rating to target       

High 2.80 
(1.82) 

2.95 
(1.93) 

2.80 
(1.90) 

2.85 
(1.74) 

3.02 
(1.92) 

2.87 
(1.98) 

Low - 1.25 
(1.39) 

1.22 
(1.39) 

1.17 
(1.30) 

1.38 
(1.34) 

1.18 
(1.42) 

Rating to innocent suspect       

High 3.44 
(1.68) 

3.76 
(1.83) 

3.48 
(1.69) 

4.1 
(1.74) 

3.80 
(1.80) 

2.91 
(1.91) 

Low - 2.34 
(1.72) 

2.77 
(1.68) 

3.35 
(1.78) 

2.82 
(1.92) 

2.45 
(1.71) 

Notes: Rating scale 0–7 (0 = very low similarity; 7 = very high similarity) 
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Table S5 
 
Stimulus Set 4. Mean (and Standard Deviation) Similarity Ratings of the Designated High 

and Low Similarity Fillers to the Target (T) and Innocent Suspect (IS) 

Lineup member 

Filler similarity category T or IS Filler 1 Filler 2 Filler 3 Filler 4 Filler 5 

Rating to target       

High 3.37 
(1.85) 

3.37 
(1.81) 

3.55 
(2.03) 

3.67 
(1.93) 

3.57 
(1.78) 

3.43 
(2.01) 

Low - 2.05 
(1.60) 

2.13 
(1.81) 

2.28 
(1.68) 

2.20 
(1.54) 

2.03 
(1.54) 

Rating to innocent suspect       

High 4.86 
(1.50) 

3.77 
(1.87) 

3.34 
(1.66) 

4.13 
(1.76) 

4.49 
(1.66) 

4.57 
(1.72) 

Low - 3.82 
(1.90) 

3.16 
(1.75) 

2.55 
(1.77) 

4.72 
(1.45) 

3.68 
(1.80) 

Notes: Rating scale 0–7 (0 = very low similarity; 7 = very high similarity) 
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Table S6 
 
Stimulus Set 5. Mean (and Standard Deviation) Similarity Ratings of the Designated High 

and Low Similarity Fillers to the Target (T) and Innocent Suspect (IS) 

Lineup member 

Filler similarity category T or IS Filler 1 Filler 2 Filler 3 Filler 4 Filler 5 

Rating to target       

High 3.17 
(2.03) 

3.58 
(2.06) 

3.13 
(1.98) 

3.32 
(1.99) 

3.47 
(1.96) 

3.55 
(1.84) 

Low - 1.72 
(1.55) 

1.87 
(1.52) 

1.82 
(1.60) 

1.92 
(1.69) 

1.63 
(1.29) 

Rating to innocent suspect       

High 3.74 
(1.68) 

4.20 
(1.65) 

3.97 
(1.64) 

4.10 
(1.54) 

3.87 
(1.64) 

4.63 
(1.64) 

Low - 2.41 
(1.65) 

3.43 
(1.82) 

2.98 
(1.91) 

3.43 
(1.65) 

3.14 
(1.63) 

Notes: Rating scale 0–7 (0 = very low similarity; 7 = very high similarity) 
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Table S7 
 
Stimulus Set 6. Mean (and Standard Deviation) Similarity Ratings of the Designated High 

and Low Similarity Fillers to the Target (T) and Innocent Suspect (IS) 

Lineup member 

Filler similarity category T or IS Filler 1 Filler 2 Filler 3 Filler 4 Filler 5 

Rating to target       

High 2.72 
(1.75) 

2.72 
(1.89) 

2.77 
(1.66) 

2.75 
(1.83) 

3.03 
(1.89) 

2.95 
(1.93) 

Low - 1.58 
(1.76) 

1.72 
(1.46) 

1.55 
(1.49) 

1.63 
(1.43) 

1.78 
(1.50) 

Ratting to innocent suspect       

High 3.79 
(1.80) 

3.78 
(1.95) 

2.72 
(1.75) 

3.58 
(1.58) 

3.71 
(1.83) 

4.30 
(1.69) 

Low - 2.51 
(1.80) 

3.79 
(1.74) 

4.26 
(1.71) 

2.99 
(1.87) 

3.61 
(1.68) 

Notes: Rating scale 0–7 (0 = very low similarity; 7 = very high similarity) 
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Table S8 
 
Stimulus Set 1. Proportion of Mock-Witness Suspect Picks, Suspect Pick 95% Confidence 

Interval (CI) and Difference from Chance Estimate for each Lineup 

   Suspect bias stats  

High similarity fillers N Suspect picks Suspect picks 95% CI Difference 
from chance 

Target-present     

0 58 .43 .30 – .58 4.07** 

1 41 .27 .13 – .40 1.47 

2 49 .29 .16 – .41 1.85 

3 51 .33 .20 – .46 2.53* 

4 54 .28 .16 – .40 1.82 

5 52 .21 .10 – .32 0.79 

Target-absent     

0 45 .18 .07 – .29 0.20 

1 49 .31 .19 – .45 2.17* 

2 47 .32 .19 – .45 2.24* 

3 55 .24 .12 – .35 1.22 

4 57 .18 .08 – .27 0.17 

5 41 .10 .01 – .19 -1.49 

*significantly different from chance at p < .05 
**significantly different from chance at p < .01 
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Table S9 
 
Stimulus Set 2. Proportion of Mock-Witness Suspect Picks, Suspect Pick 95% Confidence 

Interval (CI) and Difference from Chance Estimate for each Lineup 

   Suspect bias stats  

High similarity fillers N Suspect picks Suspect picks 95% CI Difference 
from chance 

Target-present     

0 39 .23 .10 – .36 0.95 

1 55 .27 .16 – .39 1.77 

2 51 .06 -.01 – .12 -3.27** 

3 51 .18 .07 – .28 0.18 

4 49 .06 -.01 – .13 -3.08** 

5 47 .11 .02 – .20 -1.34 

Target-absent     

0 60 .25 .14 – .36 1.49 

1 45 .09 .01 – .17 -1.83 

2 48 .19 .08 – .30 0.37 

3 53 .17 .07 – .28 0.06 

4 46 .04 -0.02 – .10 -4.10** 

5 55 .11 .03 – .19 -1.37 

*significantly different from chance at p < .05 
**significantly different from chance at p < .01 
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Table S10 
 
Stimulus Set 3. Proportion of Mock-Witness Suspect Picks, Suspect Pick 95% Confidence 

Interval (CI) and Difference from Chance Estimate for each Lineup 

   Suspect bias stats  

High similarity fillers N Suspect picks Suspect picks 95% CI Difference 
from chance 

Target-present     

0 37 .11 .01 – .21 -1.15 

1 64 .02 -.01 – .07 -6.23** 

2 66 .05 -.01 – .10 -4.73** 

3 50 .02 -.02 – .06 -7.41** 

4 39 .03 -.02 – .08 -5.57** 

5 53 .04 -.01 – .09 -4.93** 

Target-absent     

0 38 .26 .12 – .40 1.35 

1 58 .22 .12 – .33 1.05 

2 53 .15 .06 – .25 -0.32 

3 48 .17 .06 – .27 0 

4 45 .27 .14 – .40 1.52 

5 48 .44 .30 – .58 3.78** 

*significantly different from chance at p < .05 
**significantly different from chance at p < .01 
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Table S11 
 
Stimulus Set 4. Proportion of Mock-Witness Suspect Picks, Suspect Pick 95% Confidence 

Interval (CI) and Difference from Chance Estimate for each Lineup 

   Suspect bias stats  

High similarity fillers N Suspect picks Suspect Picks 95% CI Difference 
from chance 

Target-present     

0 47 .36 .22 – .50 2.78** 

1 53 .19 .08 – .29 0.41 

2 48 .17 .06 – .27 0 

3 36 .33 .18 – .49 2.12* 

4 57 .28 .16 – .40 1.92 

5 55 .20 .09 – .31 0.62 

Target-absent     

0 45 .24 .12 – .37 1.21 

1 47 .13 .03 – .22 -0.80 

2 49 .06 -.01 – .13 -3.08** 

3 42 .10 .01 – .18 -1.58 

4 67 .06 0 – .12 -3.70** 

5 53 .04 -.01 – .09 -4.93** 

*significantly different from chance at p < .05 
**significantly different from chance at p < .01 
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Table S12 
 
Stimulus Set 5. Proportion of Mock-Witness Suspect Picks, Suspect Pick 95% Confidence 

Interval (CI) and Difference from Chance Estimate for each Lineup 

   Suspect bias stats  

High similarity fillers N Suspect picks Suspect picks 95% CI Difference 
from chance 

Target-present     

0 49 .04 -.02 – .10 -4.45** 

1 61 .03 -.01 – .08 -5.87** 

2 44 .07 -.01 – .14 -2.59** 

3 46 .04 -.02 – .10 -4.10** 

4 52 .12 .03 – .20 -1.16 

5 50 .02 -.02 – .06 7.41** 

Target-absent     

0 38 .21 .08 – .34 0.66 

1 54 .13 .04 – .22 -0.81 

2 63 .14 .06 – .23 -0.54 

3 42 .29 .15 – .42 1.71 

4 49 .47 .33 – .61 4.25** 

5 51 .29 .17 – .42 2.00* 

*significantly different from chance at p < .05 
**significantly different from chance at p < .01 
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Table S13 
 
Stimulus Set 6. Proportion of Mock-Witness Suspect Picks, Suspect Pick 95% Confidence 

Interval (CI) and Difference from Chance Estimate for each Lineup 

   Suspect bias stats  

High similarity fillers N Suspect picks Suspect picks 95% CI Difference 
from chance 

Target-present     

0 39 .13 .02 – .23 -0.72 

1 42 .24 .11 – .37 1.09 

2 43 .21 .09 – .33 0.69 

3 50 .32 .19 – .45 2.32* 

4 55 .22 .11 – .33 0.93 

5 44 .11 .02 – .21 -1.11 

Target-absent     

0 50 .18 .07 – .29 0.25 

1 46 .13 .03 – .23 -0.73 

2 70 .20 .11 – .29 0.70 

3 63 .33 .22 – .45 2.81** 

4 46 .20 .08 – .39 0.50 

5 51 .06 -.01 – .12 -3.27** 

*significantly different from chance at p < .05 
**significantly different from chance at p < .01 
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Figure S1. Stimulus set 1. Lineup functional size, with 95% CIs, for each lineup 
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Figure S2. Stimulus set 2. Lineup functional size, with 95% CIs, for each lineup 
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Figure S3. Stimulus set 3. Lineup functional size, with 95% CIs, for each lineup 
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Figure S4. Stimulus set 4. Lineup functional size, with 95% CIs, for each lineup 
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Figure S5. Stimulus set 5. Lineup functional size, with 95% CIs, for each lineup 
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Figure S6. Stimulus set 6. Lineup functional size, with 95% CIs, for each lineup 
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Supplemental Material: Identification Patterns, Accuracy and Confidence 
 
Table S14 

 
Experiment 1 Stimulus Set 1. Identification Decision Patterns [with 95% CIs] Across Number 

of High Similarity Fillers and Target Presence 

Target-present   Target-absent  

High similarity fillers N Choosing Suspect 
pick 

Filler 
pick 

N Choosing Suspect 
pick 

Filler 
pick 

0 53 .87 .81 .06 51 .55 .39 .16 
  [.77, .95] [.70, [.00,  [.40, .68] [.25, [.05, 
   .91] .11]   .52] .25] 

1 53 .91 .89 .02 53 .66 .49 .17 
  [.82, .97] [.79, [.00,  [.52, .78] [.35, [.06, 
   .96] .05]   .62] .26] 

2 51 .92 .86 .06 50 .62 .32 .30 
  [.84, .99] [.76, [.00,  [.48, .74] [.18, [.16, 
   .95] .11]   .44] .42] 

3 52 .87 .83 .04 53 .60 .40 .21 
  [.76, .95] [.71, [.00,  [.46, .73] [.26, [.09, 
   .92] .08]   .52] .31] 

4 53 .96 .91 .06 52 .58 .23 .35 
  [.90, [.82, [.00,  [.43, .70] [.11, [.71, 
  .100] .97] .11]   .34] .47] 

5 51 100 .92 .08 51 .73 .27 .45 
  - [.84, [.00,  [.59, .84] [.14, [.30, 
   .99] .14]   .39] .58] 
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Table S15 
 
Experiment 1 Stimulus Set 2. Identification Decision Patterns [with 95% CIs] Across Number 

of High Similarity Fillers and Target Presence 

Target-present   Target-absent  

High similarity fillers N Choosing Suspect 
pick 

Filler 
pick 

N Choosing Suspect 
pick 

Filler 
pick 

0 52 .38 .33 .06 53 .28 .15 .13 
  [.24, .51] [.19, [.00,  [.15, .39] [.05, [.03, 
   .44] .11]   .24] .21] 

1 53 .34 .17 .17 53 .21 .19 .02 
  [.20, .46] [.06, [.06,  [.09, .31] [.07, [.00, 
   .26] .26]   .28] .05] 

2 52 .35 .33 .02 52 .25 .21 .04 
  [.21, .47] [.19, [.00,  [.12, .36] [.09, [.00, 
   .44] .05]   .31] .08] 

3 52 .56 .27 .29 51 .27 .08 .20 
  [.41, .68] [.14, [.16,  [.14, .39] [.00, [.08, 
   .38] .40]   .14] .30] 

4 51 .45 .22 .24 51 .49 .22 .27 
  [.30, .58] [.09, [.11,  [.34, .62] [.09, [.14, 
   .32] .34]   .32] .39] 

5 52 .38 .27 .12 51 .33 .04 .29 
  [.24, .51] [.14, [.02,  [.19, .45] [.00, [.16, 
   .38] .19]   .08] .41] 
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Table S16 
 
Experiment 1 Stimulus Set 3. Identification Decision Patterns [with 95% CIs] Across Number 

of High Similarity Fillers and Target Presence 

Target-present   Target-absent  

High similarity fillers N Choosing Suspect 
pick 

Filler 
pick 

N Choosing Suspect 
pick 

Filler 
pick 

0 51 .63 .37 .25 53 .40 .28 .11 
  [.49, .75] [.23, [.13,  [.26, .52] [.15, [.02, 
   .50] .36]   .39] .19] 

1 53 .70 .28 .42 52 .69 .29 .40 
  [.57, .81] [.15, [.27,  [.56, .81] [.16, [.26, 
   .39] .54]   .40] .53] 

2 52 .71 .19 .52 51 .65 .27 .37 
  [.58, .83] [.08, [.37,  [.51, .77] [.14, [.23, 
   .29] .65]   .39] .50] 

3 53 .70 .08 .62 53 ..68 .15 .53 
  [.57, .81] [.00, [.48,  [.54, .80] [.05, [.38, 
   .14] .74]   .24] .65] 

4 51 .71 .12 .59 53 .77 .13 .64 
  [.57, .82] [.02, [.44,  [.65, .88] [.03, [.50, 
   .20] .71]   .21] .76] 

5 52 .79 .15 .63 49 .78 .14 .63 
  [.67, .89] [.05, [.49,  [.65, .88] [.03, [.49, 
   .24] .76]   .23] .76] 
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Table S17 
 
Experiment 1 Stimulus Set 4. Identification Decision Patterns [with 95% CIs] Across Number 

of High Similarity Fillers and Target Presence 

Target-present   Target-absent  

High similarity fillers N Choosing Suspect 
pick 

Filler 
pick 

N Choosing Suspect 
pick 

Filler 
pick 

0 50 .74 .56 .18 52 .62 .13 .48 
  [.61, .85] [.41, [.06,  [.47, .74] [.03, [.34, 
   .69] .28]   .22] .61] 

1 52 .71 .42 .29 51 .51 .08 .43 
  [.58, .83] [.28, [.16,  [.36, .64] [.00, [.29, 
   .55] .40]   .14] .56] 

2 51 .71 .51 .20 53 .58 .04 .55 
  [.57, .82] [.36, [.08,  [.44, .71] [.00, [.40, 
   .64] .30]   .08] .67] 

3 53 .79 .55 .25 52 .71 .08 .63 
  [.67, .89] [.40, [.12,  [.58, .83] [.00, [.49, 
   .67] .35]   .14] .76] 

4 52 .79 .46 .33 52 .69 .04 .65 
  [.67, .89] [.32, [.19,  [.56, .81] [.00, [.51, 
   .59] .44]   .08] .77] 

5 52 .83 .38 .44 53 .62 .06 .57 
  [.71, 92] [.24, [.30,  [.48, .74] [.00, [.42, 
   .51] .57]   .11] .69] 
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Table S18 
 
Experiment 1 Stimulus Set 5. Identification Decision Patterns [with 95% CIs] Across Number 

of High Similarity Fillers and Target Presence 

Target-present   Target-absent  

High similarity fillers N Choosing Suspect 
pick 

Filler 
pick 

N Choosing Suspect 
pick 

Filler 
pick 

0 53 .74 .64 .09 52 .27 .13 .13 
  [.61, .85] [.50, [.01,  [.14, .38] [.03, [.03, 
   .76] .16]   .22] .22] 

1 52 .75 .63 .12 51 .35 .16 .20 
  [.62, .86] [.49, [.02,  [.21, .47] [.05, [.08, 
   .76] .19]   .25] .30] 

2 52 .65 .60 .06 53 .30 .06 .25 
  [.51, .77] [.45, [.00,  [.17, .42] [.00, [.12, 
   .72] .11]   .11] .35] 

3 52 .69 .54 .15 50 .42 .16 .26 
  [.56, .81] [.39, [.05,  [.27, .55] [.05, [.13, 
   .66] .24]   .25] .37] 

4 52 .69 .56 .13 51 .39 .06 .33 
  [.56, .81] [.41, [.03,  [.25, .52] [.00, [.19, 
   .68] .22]   .11] .45] 

5 52 .75 .62 .13 53 .47 .08 .40 
  [.62, .86] [.47, [.03,  [.33, .60] [.00, [.26, 
   .74] .22]   .14] .52] 
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Table S19 
 
Experiment 1 Stimulus Set 6. Identification Decision Patterns [with 95% CIs] Across Number 

of High Similarity Fillers and Target Presence 

Target-present   Target-absent  

High similarity fillers N Choosing Suspect 
pick 

Filler 
pick 

N Choosing Suspect 
pick 

Filler 
pick 

0 51 .75 .73 .02 52 .19 .12 .08 
  [.61, .85] [.59, [.00,  [.08, .29] [.02, [.00, 
   .84] .05]   .19] .14] 

1 51 .75 .75 .00 52 .17 .08 .10 
  [.62, .85] [.62, -  [.06, .27] [.00, [.01, 
   .85]    .14] .17] 

2 53 .83 .64 .19 52 .48 .00 .48 
  [.72, .92] [.50, [.07,  [.34, .61] - [.34, 
   .76] .28]    .61] 

3 53 .81 .60 .21 50 .62 .04 .58 
  [.70, .91] [.46, [.09,  [.48, .74] [.00, [.43, 
   .73] .31]   .08] .71] 

4 52 .85 .52 .33 53 .51 .06 .45 
  [.74, .93] [.37, [.19,  [.37, .63] [.00, [.31, 
   .65] .44]   .11] .58] 

5 52 .87 .63 .23 52 .52 .02 .50 
  [.76, .95] [.49, [.11,  [.37, .65] [.00, [.35, 
   .76] .34]   .05] .63] 
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Table S20 

Experiment 1 Across Stimulus Sets. Accuracy Proportions [with 95% CIs] and Mean 

Confidence (with Standard Deviations) Across Number of High Similarity Fillers and Target 

Presence 

Accuracy Confidence 

High similarity fillers Trials Prop [95% CI] M (SD) 

Target-absent      

0 313 .62 [.56, .67] 67.16 (24.81) 

1 312 .57 [.51, .62] 65.58 (24.89) 

2 311 .52 [.46, .57] 62.70 (24.42) 

3 309 .45 [.39, .50] 61.55 (24.03) 

4 312 .43 [.37, .48] 58.88 (24.11) 

5 309 .43 [.37, .48] 59.09 (24.94) 

Overall 1,866 .50 [.48, .52] 62.50 (24.70) 

Target-present      

0 310 .57 [.51, .62] 68.90 (23.92) 

1 314 .52 [.46, .57] 66.31 (25.08) 

2 311 .52 [.46, .57] 64.63 (25.72) 

3 315 .48 [.42, .53] 60.89 (25.20) 

4 311 .47 [.41, .52] 63.02 (24.74) 

5 311 .50 [.44, .55] 63.12 (24.16) 

Overall 1,872 .51 [.49, .53] 64.47 (24.91) 

All cases      

0 623 .60 [.56, .64] 68.03 (24.37) 

1 626 .54 [.50, .58] 65.94 (24.97) 

2 622 .52 [.48, .56] 63.67 (25.08) 
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3 624 .46 [.42, .50] 61.22 (24.61) 

4 623 .45 [.41, .49] 60.95 (24.49) 

5 620 .46 [.42, .50] 61.11 (24.61) 

Overall 3,738 .51 [.49, .53] 63.49 (24.82) 
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Table S21 
 
Experiment 1 Stimulus Set 1. Accuracy Proportions [with 95% CIs] and Mean Confidence 

(with Standard Deviations) Across Number of High Similarity Fillers and Target Presence 

Target-present  Target-absent 

High similarity fillers N Accuracy Confidence N Accuracy Confidence 

0 53 .81 

[.70, .91] 

78.30 

(23.10) 

51 .45 

[.30, .58] 

64.51 

(21.10) 

1 53 .89 

[.79, .96] 

80.00 

(20.38) 

53 .34 

[.20, .46] 

68.11 

(22.37) 

2 51 .86 

[.76, .95] 

79.61 

(24.08) 

50 .38 

[.24, .50] 

64.20 

(23.22) 

3 52 .83 

[.71, .92] 

75.19 

(25.40) 

53 .40 

[.26, .52] 

67.55 

(21.39) 

4 53 .91 

[.82, .97] 

79.06 

(18.94) 

52 .42 

[.28, .55] 

62.88 

(19.44) 

5 51 .92 

[.84, .99] 

73.33 

(21.88) 

51 .27 

[.14, .39] 

65.49 

(24.03) 
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Table S22 
 
Experiment 1 Stimulus Set 2. Accuracy Proportions [with 95% CIs] and Mean Confidence 

(with Standard Deviations) Across Number of High Similarity Fillers and Target Presence 

Target-present  Target-absent 

High similarity fillers N Accuracy Confidence N Accuracy Confidence 

0 52 .33 

[.19, .44] 

73.85 

(20.88) 

53 .72 

[.59, .83] 

69.81 

(27.35) 

1 53 .17 

[.06, .26] 

69.62 

(24.02) 

53 .79 

[.67, .89] 

77.74 

(21.18) 

2 52 .33 

[.19, .44] 

71.92 

(21.70) 

52 .75 

[.62, .86] 

68.65 

(24.58) 

3 52 .27 

[.14, .38] 

59.81 

(23.47) 

51 .73 

[.60, .84] 

68.43 

(24.03) 

4 51 .22 

[.10, .32] 

61.96 

(19.90) 

51 .51 

[.37, .63] 

63.92 

(25.38) 

5 52 .27 

[.14, .38] 

67.50 

(24.08) 

51 .67 

[.53, .78] 

69.02 

(20.81) 
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Table S23 
 
Experiment 1 Stimulus Set 3. Accuracy Proportions [with 95% CIs] and Mean Confidence 

(with Standard Deviations) Across Number of High Similarity Fillers and Target Presence 

Target-present  Target-absent 

High similarity fillers N Accuracy Confidence N Accuracy Confidence 

0 51 .37 

[.23, .50] 

61.76 

(25.04) 

53 .60 

[.46, .73] 

65.09 

(23.83) 

1 53 .28 

[.15, .39] 

60.38 

(23.94) 

52 .31 

[.17, .42] 

56.73 

(22.03) 

2 52 .19 

[.08, .29] 

55.58 

(23.80) 

51 .35 

[.21, .47] 

57.84 

(24.03) 

3 53 .08 

[.00, .14] 

56.60 

(23.77) 

53 .32 

[.19, .44] 

53.58 

(22.11) 

4 51 .12 

[.02, .20] 

55.69 

(25.87) 

53 .23 

[.10, .33] 

53.21 

(22.43) 

5 52 .15 

[.05, 24] 

58.27 

(25.95) 

49 .22 

[.10, .33] 

50.61 

(24.70) 
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Table S24 
 
Experiment 1 Stimulus Set 4. Accuracy Proportions [with 95% CIs] and Mean Confidence 

(with Standard Deviations) Across Number of High Similarity Fillers and Target Presence 

Target-present  Target-absent 

High similarity fillers N Accuracy Confidence N Accuracy Confidence 

0 50 56.00 

[.41, .69] 

54.60 

(23.49) 

52 38.46 

[.24, .51] 

53.65 

(27.44) 

1 52 42.31 

[.28, .55] 

48.65 

(24.74) 

51 49.02 

[.34, .62] 

46.67 

(22.69) 

2 51 50.98 

[.36, .64] 

44.51 

(25.79) 

53 41.51 

[.27, .54] 

50.19 

(24.38) 

3 53 54.72 

[.40, .67] 

48.87 

(23.34) 

52 28.5 

[.15, .40] 

48.27 

(22.81) 

4 52 46.15 

[.32, .59] 

49.23 

(25.12) 

52 30.77 

[.17, .42] 

43.65 

(21.51) 

5 52 38.46 

[.24, .51] 

49.04 

(22.07) 

53 37.74 

[.24, .50] 

45.47 

(25.69) 
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Table S25 
 
Experiment 1 Stimulus Set 5. Accuracy Proportions [with 95% CIs] and Mean Confidence 

(with Standard Deviations) Across Number of High Similarity Fillers and Target Presence 

Target-present  Target-absent 

High similarity fillers N Accuracy Confidence N Accuracy Confidence 

0 53 .64 

[.50, .76] 

74.72 

(19.77) 

52 .73 

[.60, .84] 

74.23 

(19.84) 

1 52 .63 

[.50, .75] 

67.31 

(24.90) 

51 .65 

[.51, .77] 

70.78 

(22.26) 

2 52 .60 

[.45, .72] 

65.96 

(20.41) 

53 .70 

[.56, .81] 

67.17 

(24.05) 

3 52 .54 

[.39, .66] 

63.08 

(25.63) 

50 .58 

[.43, .71] 

63.40 

(24.63) 

4 52 .56 

[.41, .68] 

62.69 

(22.68) 

51 .61 

[.46, .73] 

66.47 

(23.05) 

5 52 .62 

[.47, .74] 

63.08 

(22.93) 

53 .53 

[.34, .65] 

60.94 

(23.31) 
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Table S26 
 
Experiment 1 Stimulus Set 6. Accuracy Proportions [with 95% CIs] and Mean Confidence 

(with Standard Deviations) Across Number of High Similarity Fillers and Target Presence 

Target-present  Target-absent 

High similarity fillers N Accuracy Confidence N Accuracy Confidence 

0 51 .73 

[.59, .84] 

69.22 

(23.48) 

52 .81 

[.69, .91] 

75.58 

(22.61) 

1 51 .75 

[.62, .85] 

71.76 

(21.23) 

52 .83 

[.71, .92] 

72.88 

(25.62) 

2 53 .64 

[.50, .76] 

70.00 

(23.20) 

52 .52 

[.37, .65] 

68.27 

(21.58) 

3 53 .60 

[.46, .73] 

62.08 

(22.98) 

50 .38 

[.24, .50] 

68.60 

(22.13) 

4 52 .52 

[.50, .76] 

69.04 

(24.75) 

53 .49 

[.34, .62] 

63.40 

(25.19) 

5 52 .63 

[.49, .76] 

67.69 

(21.57) 

52 .48 

[.34, .61] 

63.08 

(23.31) 
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Experiment 2 Laptop Theft Stimulus Set1 

Identification decision patterns. The 4-way association between the number of high 

similarity fillers, retention interval, target presence and identification decisions was 

significant, k = 4, LR χ2(4) = 10.43, p = .034. Separate examinations of each decision type 

revealed a 4-way association between the predictors and choosing, k = 4, LR χ2(2) = 7.21, p = 

.027 (note, however, that this association is not significant with an adjusted alpha of .05/3 = 
 
.017). Descriptive statistics, shown in Table S25, suggest that the trend for choosing to 

increase in lineups containing larger numbers of high similarity fillers was only evident for 

target-present cases in the short retention interval condition and target-absent cases in the 

long retention interval condition. Further, note that suspect and filler identifications appeared 

to be similarly affected across conditions (i.e., in line with the effects observed when 

collapsing across stimuli, increasing the number of high similarity fillers decreased suspect 

identifications and increased filler identifications). 

Accuracy. The association between the number of high similarity fillers, retention 

interval, target presence and accuracy was non-significant, k = 4, LR χ2(2) = 1.17, p = .572. 

The test for 3-way associations was significant, k = 3, LR χ2(7) = 42.92, p < .001, with partial 

associations showing a significant interaction between retention interval and target presence 

on accuracy, χ2(1) = 38.04, p < .001. In target-present cases, accuracy decreased from .81, 

95% CI [.75, .86], in the short retention interval condition to .39, 95% CI [.33, .44], in the 

 
 
 

1 Experiment 1, Stimulus Set 1. 
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long retention interval condition, OR = 6.65. In target-absent cases, accuracy only decreased 

from .49, 95% CI [.42, .56] in the short retention interval condition to, to .44, 95% CI [.38, 

.49], in the long retention interval condition, OR = 1.22. The test of 2-way associations was 

also significant, k = 2, LR χ2(9) = 65.67, p < .001; however, partial associations indicated that 

the significant effects were for variables already associated with a higher order effect (and, 

therefore, considered confounded with the higher order effect and ignored). Thus, there was 

no evidence of the number of high similarity fillers affecting accuracy for this stimulus set. 

Confidence. A 3 (number of high similarity fillers: zero, two, five) × 2 (retention 

interval: short, long) × 2 (target presence: present, absent) ANOVA showed a main effect of 

the number of high similarity fillers on confidence, F (2, 994)=7.69, p <.001, with descriptive 

statistics indicating a marginal decrease in confidence from the lineup including no high 

similarity fillers (M = 61.07, SD = 25.86) to those including 2 (M = 59.00, SD = 26.78) or 5 

(M = 59.00, SD = 26.78) (d 0 vs. 2 & 5 = 0.08; d 2 vs. 5 = 0). A main effect of target 

presence, F (1, 994) = 25.53, p <.001, reflected lower confidence in target-absent cases (M = 

54.90, SD = 25.50) compared with -present cases (M = 61.43, SD = 27.48), d = 0.25. There 

was also a main effect of retention interval, F (1, 994)=286.12, p <.001, with confidence 

notably higher for identifications made after the short (M = 73.31, SD = 21.31) than the long 

(M = 48.08, SD = 25.12) retention interval, d = 1.07. There was an interaction between 

retention interval and target presence on confidence, F (1, 994) = 9.89, p = .002, f = 0.10. 

Descriptive statistics suggest the decrease in mean confidence over time was greater in target- 
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present (29.95, d = 1.29) than -absent (20.57, d = 0.88) cases. None of the other interactions 

were significant (Fs < 0.91, ps > .407, fs < 0.05). 
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Table S27 
 
Experiment 2 Laptop Theft Stimulus Set. Identification Decision Patterns [with 95% CIs] Across all Experimental Conditions 

 
Short retention interval  Long retention interval 

High similarity fillers N Choosing Suspect pick Filler pick N Choosing Suspect pick Filler pick 

Target-absent         

0 67 .49 

[.37, .60] 

.45 

[.32, .56] 

.04 

[.00, .09] 

102 .58 

[.48, .67] 

.35 

[.26, .44] 

.23 

[.14, .30] 

2 69 .52 
[.40, .63] 

.36 
[.24, .47] 

.16 
[.07, .24] 

100 .47 
[.37, .56] 

.28 
[.19, .36] 

.19 
[.11, .26] 

5 66 .51 

[.39, .63] 

.20 

[.09, .29] 

.32 

[.20, .42] 

100 .63 

[.53, .72] 

.18 

[.10, .25] 

.45 

[.35, .54] 

Target-present         

0 66 .82 
[.72, .90] 

.80 
[.70, .89] 

.02 
[.00, .04] 

102 .59 
[.49, .68] 

.44 
[.34, .53] 

.15 
[.07, ,21] 

2 67 .81 
[.70, .89] 

.79 
[.69, .88] 

.01 
[.00, .04] 

103 .59 
[.49, .68] 

.39 
[.29, .48] 

.20 
[.12, .28] 

5 67 .96 

[.90, 1.00] 

.84 

[.74, .92] 

.12 

[.03, .19] 

97 .63 

[.53, .72] 

.34 

[.24, 43] 

.29 

[.19, .37] 



35 
 

Experiment 2 Car Theft Stimulus Set2 

 
Identification decision patterns. The 4-way association between the number of high 

similarity fillers, retention interval, target presence and identification decisions, was non- 

significant, k = 4, LR χ2(4) = 3.95, p = .412, as was the test for any 3-way associations, k = 3, 

LR χ2(12) = 10.33, p = .587.  The test for 2-way associations was significant, k = 2, LR χ2(13) 

= 134.96, p < .001, with partial associations indicating significant effects of the number of 

high similarity fillers χ2(4) = 77.83, p < .001, target presence, χ2(2) = 6.95, p =.031, and 

retention interval, χ2(2) = 52.56, p < .001, on identification decisions. Separate examinations 

of each identification decision type indicated significant effects of the number of high 

similarity fillers on, choosing, χ2(2) = 11.35, p = .003, suspect identifications, χ2(2) = 39.71, p 

< .001, and filler identifications χ2(2) = 60.93, p < .001. As the number of high similarity 

fillers increased from zero to two to five, choosing increased from .55, 95% CI [.49, .60], to 

.60, 95% CI [.54, .65], to .67, 95% CI [.62, .72], (OR 0 vs. 2 = 1.23; OR 0 vs. 5 = 1.62; OR 2 
 
vs. 5 = 1.31). Suspect identifications decreased from .25, 95% CI [.20, .29], to .14, 95% CI 

 
[.10, .17], to .07, 95% [.04, .10] (OR 0 vs. 2 = 2.05; OR 0 vs. 5 = 4.10; OR 2 vs. 5 = 1.99), 

 
while filler identifications increased from .30, 95% CI [.25, .35], to .46, 95% CI [.40, .51], to 

 
.60, 95% CI [.54, .65] (OR 0 vs. 2 = 2.00; OR 0 vs. 5 = 3.50; OR 2 vs. 5 = 1.75). There was a 

 
significant effect of target presence on suspect identifications, χ2(1) = 6.15, p = .013, with 

more suspects being identified in target-absent .18, 95% CI [.15, .21] than -present .13, 95% 

CI [.10, .51], cases, OR = 1.55. Retention interval affected both choosing and filler 

identification rates, χ2(1) = 36.64, p < .001 and χ2(1) = 47.41, p <.001, respectively. Choosing 

was higher when identifications were made after the long retention interval, .68, 95% CI [.64, 

.72], than the short retention interval, .49, 95% CI, [.44, .54]) retention interval, OR = 362. 
 
 
 
 
 

2 Experiment 1, Stimulus Set 3. 
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Filler identifications occurred at a rate of .54, 95% CI [.50, .58] at the long retention interval 

and .32, 95% CI [.27, .36], at the short retention interval, OR = 2.51. 

Accuracy. The 4-way association between the predictors and accuracy was non- 

significant k = 4, LR χ2(2) = 1.43, p = .490, as was the test for 3-way associations, k = 3, LR 

χ2(7) = 8.02, p .331. The test for 2-way associations was significant, k = 2, LR χ2(9) = 137.87, 

p < .001, with significant effects on accuracy of the number of high similarity fillers, χ2(2) = 

18.64, p < .001, retention interval, χ2(1) = 33.85, p < .001, and target presence, χ2(1) = 90.71, 

p < .001. Accuracy decreased as the number of high similarity fillers increased from zero, 

.32, 95% CI [.27, .37], to two, .24, 95% CI [.19, .26], to five, .19, 95% CI [.14, .23] (OR 0 vs. 
 
2 = 1.49; OR 0 vs. 5 = 2.05; OR 2 vs. 5 = 1.38). Accuracy was higher for decisions made 

 
after the short, .34, 95% CI [.30, .39], compared with the long, .19, 95% CI [.16, .22], 

 
retention interval, OR = 2.27 and higher in target-absent, .37, 95% CI [.33, .41] than -present, 

 
.13, 95% CI [.10, .15], cases, OR = 4.14. 

 
Confidence. A 3 (number of high similarity fillers: zero, two, five) × 2 (retention 

interval: short, long) × 2 (target presence: present, absent) ANOVA showed a main effect of 

the number of high similarity fillers on confidence, F (2, 992) = 5.95, p = .003, with 

descriptive statistics indicating a marginal decrease in confidence as the number of high 

similarity fillers increased from 0 (M = 55.31, SD = 25.44), to 2 (M = 52.49, SD = 25.02) to 5 

(M = 49.32, SD = 24.05) (d 0 vs. 2 = 0.11; d 0 vs. 5 = 0.24; d 2 vs. 5 = 0.13). The main effect 

of target presence was non-significant, F (1, 992) = 0.91, p = .340, d = 0.06. There was a 

main effect of retention interval, F (1, 992) = 187.04, p < .001, with higher confidence for 

identifications made after the short (M = 64.62, SD = 21.78) than the long (M = 44.39, SD = 

23.60) retention interval, d = 0.88. None of the interactions were significant (Fs < 1.89, ps > 

.152, fs < 0.07). 
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Table S28 
 
Experiment 2 Car Theft Stimulus Set. Identification Decision Patterns [with 95% CIs] Across all Experimental Conditions 

 
Short retention interval  Long retention interval 

High similarity fillers N Choosing Suspect pick Filler pick N Choosing Suspect pick Filler pick 

Target-absent         

0 67 .40 

[.28, .51] 

.24 

[.13, .33] 

.16 

[.07, .25] 

99 .68 

[.58, .76] 

.32 

[.23, .41] 

.35 

[.25, .44] 

2 64 .45 
[.32, .57] 

.14 
[.05, .22] 

.31 
[.19, .42] 

99 .74 
[.65, .82] 

.18 
[.10, .25] 

.56 
[.45, .65] 

5 67 .61 

[.49, .72] 

.12 

[.03, .19] 

.49 

[.37, .60] 

106 .74 

[.65, .82] 

.08 

[.02, .12] 

.66 

[.57, .75] 

Target-present         

0 66 .52 
[.39, .63] 

.32 
[.20, .42] 

.20 
[.09, .29] 

102 .54 
[.44, .63] 

.14 
[.07, .20] 

.40 
[.30, .49] 

2 67 .43 
[.31, .54] 

.13 
[.05, .21] 

.30 
[.18, .40] 

103 .66 
[.56, .75] 

.10 
[.04, .15] 

.56 
[.46, .65] 

5 65 .52 

[.39, .64] 

.08 

[.00, .13] 

.45 

[.32, .56] 

99 .75 

[.66, .83] 

.04 

[.00, .07] 

.71 

[.61, .79] 
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Experiment 2 Mobile Phone Theft Stimulus Set3 

 
Identification decision patterns. The 4-way association between the number of high 

similarity fillers, retention interval, target presence and identification decisions was 

significant, k = 4, LR χ2(4) = 13.83, p = .008. Separate examinations of each identification 

decisions showed 3-way interactions between the predictors on both suspect, k = 4, LR χ2(2) 

= 7.94, p = .019 and filler identifications, k = 4, LR χ2(2) = 7.48, p = .024 (note, however, that 

none of the associations were significant with an adjusted alpha of .05/3 = .017). Descriptive 

statistics are shown in Table S26. 

Accuracy. The 4-way association between the predictors and accuracy was non- 

significant k = 4, LR χ2(2) = 3.62, p = .164, as was the test for 3-way associations, k = 3, LR 

χ2(7) = 11.40, p = .122. The test for 2-way associations was significant, k = 2, LR χ2(9) = 

131.59, p < .001, with significant effects of the number of high similarity fillers, χ2(2) = 

20.40, p < .001, retention interval, χ2(1) = 70.51, p < .001, and target presence, χ2(1) = 44.67, 

p < .001, on accuracy. As the number of high similarity fillers increased from zero, to two, to 

five, accuracy decreased from .54, 95% CI [.49, .60], to .40, 95% CI [.35, .45], to .39, 95% 

CI [.34, .45] (OR 0 vs 2 = 1.77; OR 0 vs 5 = 1.83; OR 2 vs. 5 = 1.03). Accuracy was higher 
 
in the short retention interval .60, 95% CI [.56, .65], than the long retention interval, .34, 95% 

 
CI [.30, .38], condition, OR = 2.93. Also, accuracy was higher for target-absent .55, 95% CI 

 
[.50, .59], than target-present .35, 95% CI [.30, .39] cases, OR = 2.28. 

 
Confidence. A 3 (number of high similarity fillers: zero, two, five) × 2 (retention 

interval: short, long) × 2 (target presence: present, absent) ANOVA showed a main effect of 

the number of high similarity fillers on confidence, F (2, 989) = 3.77, p = .023, with 

descriptive statistics indicating a marginal decrease in confidence as the number of high 

similarity fillers increased from 0 (M = 54.81, SD = 26.94), to 2 (M = 50.60, SD = 26.10) to 5 

 
3 Experiment 1, Stimulus Set 5. 
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(M = 49.91, SD = 27.10) (d 0 vs. 2 = 0.16; d 0 vs. 5 = 0.18; d 2 vs. 5 = 0.03). The main effect 

of target presence was non-significant, F (1, 989) = 1.85, p = .174, d = 0.05. There was a 

main effect of retention interval, F (1, 989) = 317.78, p <.001, with higher confidence for 

identifications made after the short (M = 67.98, SD = 21.66) than the long (M = 41.13, SD = 

24.38) retention interval, d = 1.15. There was an interaction between retention interval and 

target presence on confidence, F (1, 989) = 4.97, p = .026, f = 0.07. Descriptive statistics 

suggest the decrease in mean confidence over time was greater in target-present (30.19, d = 

1.28) than -absent (23.15, d = 1.02) cases. None of the other interactions were significant (Fs 

< 1.13, ps > .326, fs < 0.06). 
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Table S29 
 
Experiment 2 Mobile Phone Theft Stimulus Set. Identification Decision Patterns [with 95% CIs] Across all Experimental Conditions 

 
Short retention interval  Long retention interval 

High similarity fillers N Choosing Suspect pick Filler pick N Choosing Suspect pick Filler pick 

Target-absent         

0 68 .28 

[.17, .38] 

.19 

[.09, .28] 

.09 

[.01, .15] 

100 .41 

[.31, .50] 

.12 

[.05, .18] 

.29 

[.20, .37] 

2 66 .33 
[.21, .44] 

.06 
[.00, .11] 

.27 
[.16, .37] 

98 .62 
[.52, .71] 

.17 
[.06, .24] 

.45 
[.35, .54] 

5 64 .42 

[.29, .54] 

.06 

[.00, .11] 

.36 

[.23, .47] 

103 .54 

[.44, .64] 

.10 

[.04, .15] 

.45 

[.35, .54] 

Target-present         

0 67 .76 
[.65, .86] 

.61 
[.49, .72] 

.15 
[.06, .23] 

100 .53 
[.43, .62] 

.33 
[.23, .42] 

.25 
[.16, .32] 

2 68 .68 
[.56, .78] 

.51 
[.39, .63] 

.16 
[.07, .24] 

104 .65 
[.56, .74] 

.18 
[.10, .25] 

.46 
[.36, .55] 

5 64 .72 

[.60, .82] 

.53 

[.40, .65] 

.19 

[.08, .28] 

99 .60 

[.49, .69] 

.12 

[.05, .18] 

.46 

[.36, .55] 
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Supplemental Material: SDT-CD Analyses 
 
 
 
 

 
Figure S7. Conceptual representation of the detection component of an eyewitness 

identification decision. Discriminability (dʹ) indexes the separation between strength of 

evidence distributions for perpetrator and lure faces. The response criterion indexes the 

amount of evidence required for a positive identification, relative to the mean of the lure 

distribution (which has a mean of zero and standard deviation of one, as is common in signal 

detection analysis). Response bias (c) indexes the placement of the response criterion relative 

to the point at which the perpetrator and lure distributions overlap. 
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Model Fitting 
 

For each condition, the best-fitting SDT-CD independent was identified by using 

likelihood ratio tests to find the combination of dʹ and response criterion values that produced 

model-generated expected response frequencies that most closely matched observed response 

frequencies. Tables S28 (Experiment 1) and S29 (Experiment 2) show model fit statistics and 

observed and model-generated response frequencies for correct identifications and filler 

identifications from target-present lineups, and incorrect identifications from target-absent 

lineups. 

 
 
Table S30 

 
Experiment 1. Observed and Model-generated Response Frequencies, and Model Fit 

Statistics for each Condition 

Number of high 
similarity fillers 

 
Observed 

    
Model 

  

 FA CID FID  FA CID FID Gtotal p 

0 0.38 0.57 0.11  0.32 0.51 0.18 23.82 < .001 

1 0.43 0.52 0.17  0.38 0.47 0.22 13.42 .004 

2 0.48 0.52 0.17  0.42 0.46 0.23 18.44 < .001 

3 0.55 0.48 0.26  0.51 0.44 0.30 7.51 .057 

4 0.57 0.47 0.28  0.53 0.43 0.31 6.98 .073 

5 0.57 0.50 0.27  0.54 0.47 0.30 5.05 .168 
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Table S31 
 
Experiment 2. Observed and Model-generated Response Frequencies, and Model Fit 

Statistics for each Condition 

Number of high 
similarity fillers 

 
Observed 

    
Model 

   

 FA CID FID  FA CID FID Gtotal p 

Short retention 
interval 

         

0 0.39 0.58 0.12  0.33 0.52 0.18 12.52 .006 

2 0.44 0.48 0.16  0.37 0.42 0.22 14.34 .002 

5 0.52 0.48 0.25  0.48 0.45 0.28 3.43 .330 

Long retention 
interval 

         

0 0.55 0.30 0.25  0.47 0.24 0.31 26.26 < .001 

2 0.61 0.22 0.41  0.58 0.21 0.43 3.17 .367 

5 0.64 0.17 0.49  0.63 0.16 0.50 0.38 .945 
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Calculation of 95% Inferential Confidence Intervals (ICIs) 
 

To facilitate inferential comparisons, we calculated 95% inferential confidence 

intervals (ICIs; Tryon, 2001) around dʹ, response criterion, and c values. We first used a 

modified jackknife procedure to generate estimates of standard error for each parameter value 

(Mosteller & Tukey, 1968; Koriat, Lichtenstein, & Fischhoff, 1980; Weber & Brewer, 2006). 

For each condition, dʹ, response criterion, and c were calculated as many times as there were 

participants, with one participant omitted each time. For example, in a condition with 300 

participants, each parameter would be calculated 300 times, with each calculation based on 

data from 299 participants. This produced distributions of dʹ, response criterion, and c values 

that were used to calculate a jackknife estimate of the standard error and standard deviation 

for d and c in each condition. Jackknife standard errors were then used to calculate inferential 

confidence intervals (Tryon, 2001). 

In calculating ICIs, we used an average E value (which indexes the equivalence of 

standard errors across conditions being compared). ICIs typically enable inferential 

comparisons for only a specific pair of conditions; however, the use of an average E value 

enables comparisons between multiple pairs of conditions (Tryon, 2001). Thus, for a given 

parameter (dʹ; response criterion; c) any pair of conditions can be compared within 

Experiment 1 or Experiment 2. 
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Supplemental Material: Full ROC Curves 
 

Table S32 
 
Experiment 1. Hit Rate (HR), False Alarm Rate (FAR) and Diagnosticity Ratio (DR) for Each 

Confidence Category in the Small, Medium and Large Number of High Similarity Filler 

Conditions 

Confidence categories N Hits False 
alarms 

HR FAR DR 

Small number of high similarity fillers 
Suspect pick 80-100 193 162 31 0.26 0.05 5.23 
Suspect pick 50-70 196 130 66 0.21 0.11 1.97 
Suspect pick 0-40 83 50 33 0.08 0.05 1.52 
Filler pick 0-40 79 34 45 0.05 0.07 0.76 
Rejection 0-40 82 36 46 0.07 0.07 1.00 
Filler pick 50-70 107 40 67 0.06 0.11 0.60 
Rejection 50-70 194 73 121 0.12 0.19 0.60 
Filler pick 80-100 26 13 13 0.02 0.02 1.00 
Rejection 80-100 289 86 203 0.14 0.32 0.42 

Medium number of high similarity fillers 
Suspect pick 80-100 150 128 22 0.20 0.04 5.76 
Suspect pick 50-70 172 130 42 0.21 0.07 3.07 
Suspect pick 0-40 83 54 29 0.09 0.05 1.84 
Filler pick 0-40 131 63 68 0.10 0.11 0.92 
Rejection 0-40 89 36 53 0.06 0.09 0.67 
Filler pick 50-70 170 55 115 0.09 0.19 0.47 
Rejection 50-70 185 72 113 0.12 0.18 0.63 
Filler pick 80-100 62 18 44 0.03 0.07 0.41 
Rejection 80-100 204 70 134 0.11 0.22 0.52 

Large number of high similarity fillers 
Suspect pick 80-100 142 130 12 0.21 0.02 10.82 
Suspect pick 50-70 149 120 29 0.19 0.05 4.13 
Suspect pick 0-40 77 49 28 0.08 0.05 1.75 
Filler pick 0-40 160 60 100 0.10 0.16 0.60 
Rejection 0-40 77 35 42 0.06 0.07 0.83 
Filler pick 50-70 205 76 129 0.12 0.21 0.59 
Rejection 50-70 167 61 106 0.10 0.17 0.57 
Filler pick 80-100 93 35 58 0.06 0.09 0.60 
Rejection 80-100 173 56 117 0.09 0.19 0.48 

Note: Alternative ROC curve operating point order (i.e., when not ordering by diagnosticity 
ratio) as shown above 
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Figure S8. Experiment 1. Full ROCs with operating points ordered by diagnosticity ratio (top 

panel) and a priori order (bottom panel). Area under the curve values when operating points 

ordered by diagnosticity ratio = .709, 95% CI [.681, .737], .711, 95% CI [.681, .739] and 

.710, 95% CI [.680, .738] in the small, medium and large number of high similarity filler 
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conditions, respectively (ps > .934, Ds < 0.09). Area under the curve values when operating 

points ordered by a priori order = .706, 95% CI [.677, .734], .702, 95% CI [.672, .730] and 

.706, 95% CI [.676, .734] in the small medium and large number of high similarity filler 

conditions, respectively (ps > .837, Ds < 0.19). 
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Table S33 
 
Experiment 2. Hit Rate (HR), False Alarm Rate (FAR) and Diagnosticity Ratio (DR) for Each 

Confidence Category in the 0, 2 and 5 High Similarity Filler Conditions 

Confidence categories N Hits False 
alarms 

HR FAR DR 

0 high similarity fillers       
Suspect pick 80-100 118 86 32 0.17 0.06 2.68 
Suspect pick 50-70 145 74 71 0.15 0.14 1.04 
Suspect pick 0-40 83 47 36 0.09 0.07 1.30 
Filler pick 0-40 103 50 53 0.10 0.11 0.94 
Rejection 0-40 128 69 59 0.14 0.12 1.17 
Filler pick 50-70 78 36 42 0.07 0.08 0.86 
Rejection 50-70 201 85 116 0.17 0.23 0.73 
Filler pick 80-100 26 14 12 0.03 0.02 1.16 
Rejection 80-100 125 43 82 0.09 0.16 0.52 

2 high similarity fillers       
Suspect pick 80-100 81 68 13 0.13 0.03 5.07 
Suspect pick 50-70 121 66 55 0.13 0.11 1.16 
Suspect pick 0-40 65 32 33 0.06 0.07 0.94 
Filler pick 0-40 154 74 80 0.14 0.16 0.90 
Rejection 0-40 134 71 63 0.14 0.13 1.09 
Filler pick 50-70 141 66 75 0.13 0.15 0.85 
Rejection 50-70 156 64 92 0.13 0.19 0.67 
Filler pick 80-100 32 20 12 0.04 0.02 1.61 
Rejection 80-100 124 51 73 0.10 0.15 0.68 

5 high similarity fillers       
Suspect pick 80-100 70 60 10 0.12 0.02 6.17 
Suspect pick 50-70 90 61 29 0.12 0.06 2.16 
Suspect pick 0-40 45 23 22 0.05 0.04 1.08 
Filler pick 0-40 216 99 117 0.20 0.23 0.87 
Rejection 0-40 132 55 77 0.11 0.15 0.73 
Filler pick 50-70 166 73 93 0.15 0.18 0.81 
Rejection 50-70 155 66 89 0.13 0.18 0.76 
Filler pick 80-100 49 22 27 0.04 0.05 0.84 
Rejection 80-100 73 32 41 0.07 0.08 0.80 

Note: Alternative ROC curve operating point order (i.e., when not ordering by diagnosticity 
ratio) as shown above 
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Figure S9. Experiment 2. Full ROCs with operating points ordered by diagnosticity ratio (top 

panel) and a priori order (bottom panel). Area under the curve values when operating points 

ordered by diagnosticity ratio = .613, 95% CI [.579, .647], .605, 95% CI [.571, .640] and 

.603, 95% CI [.567, .637] in the 0, 2 and 5 high similarity filler conditions, respectively (ps > 
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.666, Ds < 0.44). Area under the curve values when operating points ordered by a priori order 
 
= .602, 95% CI [.568, .636], .586, 95% CI [.551, .621] and .597, 95% CI [.562, .631] in the 0, 

 
2 and 5 high similarity filler conditions, respectively (ps > .535, Ds < 0.63). 
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Table S34 
 
Experiment 2. Hit Rate (HR), False Alarm Rate (FAR) and Diagnosticity Ratio (DR) for Each 

Confidence Category in the Short and Long Retention Interval Conditions 

Confidence categories N Hits False 
alarms 

HR FAR DR 

Short retention interval       
Suspect pick 80-100 227 185 42 0.31 0.07 4.41 
Suspect pick 50-70 168 101 67 0.17 0.11 1.51 
Suspect pick 0-40 34 21 13 0.04 0.02 1.62 
Filler pick 0-40 69 27 42 0.05 0.07 0.64 
Rejection 0-40 74 30 44 0.05 0.07 0.68 
Filler pick 50-70 128 50 78 0.08 0.13 0.64 
Rejection 50-70 216 75 141 0.13 0.24 0.53 
Filler pick 80-100 54 28 26 0.05 0.04 1.08 
Rejection 80-100 225 80 145 0.13 0.24 0.55 

Long retention interval       
Suspect pick 80-100 42 29 13 0.03 0.01 2.22 
Suspect pick 50-70 188 100 88 0.11 0.10 1.13 
Suspect pick 0-40 159 81 78 0.09 0.09 1.03 
Filler pick 0-40 404 196 208 0.22 0.23 0.94 
Rejection 0-40 320 165 155 0.18 0.17 1.06 
Filler pick 50-70 257 125 132 0.14 0.15 0.94 
Rejection 50-70 296 140 156 0.15 0.17 0.89 
Filler pick 80-100 53 28 25 0.03 0.03 1.12 
Rejection 80-100 97 46 51 0.05 0.06 0.90 

Note: Alternative ROC curve operating point order (i.e., when not ordering by diagnosticity 
ratio) as shown above 



52 
 

 

 
 
 

 

Figure S10. Experiment 2. Full ROCs with operating points ordered by diagnosticity ratio 

(top panel) and a priori order (bottom panel). Area under the curve values when operating 

points ordered by diagnosticity ratio = .685, 95% CI [.655, .715] and .530, 95% CI [.504, 

.556] in the short and long retention interval conditions, respectively. Area under the curve 
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values when operating points ordered by a priori order = .673, 95% CI [.643, .702] and .521, 

95% CI [.495, .548] in the short and long retention interval conditions, respectively. 
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Supplemental Material: Partial ROC Curves 
 
 
 
 
 

 
 
Figure 11. Experiment 1. Partial ROCs across lineups containing small, medium or large 

numbers of high similar fillers. Partial under the curve values = .070, 95% CI [.061, .080], 

.073, 95% CI [.063, .082], and .082, 95% CI [.073, .091] in the small, medium and large 

number of high similarity fillers conditions, respectively (ps > .070, Ds < 1.46). 
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Figure S12. Experiment 2. Partial ROCs across decisions made from lineups containing 0, 2 

or 5 high similarity fillers. Partial area under the curve values = .071, 95% CI [.060, .083], 

.071, 95% CI [.060, .082] and .082, 95% CI [.071, .094] in the 0, 2 and 5 high similarity filler 

conditions, respectively (ps > .164, Ds < 1.39). 
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Figure S13. Experiment 2. Partial ROCs across decisions made after the short and long 

retention intervals. Partial area under the curve values = .070, 95% CI [.061, .079] and .025, 

95% CI [.020, .030], in the short and long retention interval conditions, respectively (p < 

.001, D = 8.59). 
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Supplemental Material: Calibration Curves 
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Figure S15. Experiment 1. Calibration curves for non-choosers across lineups containing 

small, medium and large numbers of high similarity fillers. 
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Figure S16. Experiment 2. Calibration curves for non-choosers across lineups containing 0, 2 

and 5 high similarity fillers, show separately for identifications made after a short (top panel) 

or long (bottom panel) retention interval 
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