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Abstract Recent research in decision-making has dem-

onstrated the ‘‘dud-alternative effect’’—the tendency to

become more confident that a chosen response option is

correct if it is surrounded by implausible response options

(Windschitl & Chambers, J Exp Psychol 30:198–215,

2004). This finding may be applicable to a lineup task: The

presence of duds (i.e., highly dissimilar fillers) may

increase a witness’s confidence that an identified (non-dud)

lineup member is the criminal. Four studies (N = 665)

demonstrate that the mere presence of highly dissimilar

fillers inflates witnesses’ confidence in a mistaken identi-

fication (Studies 1–4), provides evidence that this

confidence inflation is due to the duds inflating the per-

ceived similarity of the other lineup members to the

criminal (Studies 2, 3), and delineates some conditions

under which the effect holds (Studies 3, 4). The addition of

highly dissimilar lineup members, far from being inert, as

is often implicitly assumed, can bias witnesses’ confidence

reports.
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There is a common quip among eyewitness scientists when

they assess a lineup in which some of the fillers are not

plausible lineup members because they fail to fit the gen-

eral description of the perpetrator, namely that those lineup

members might as well have been dogs, flagpoles, refrig-

erators. In other words, they count for nothing. So, for

instance, if the perpetrator was described by the eyewitness

as a tall young white male with short dark hair and four of

the five fillers were old, or had blond hair, or were short,

then the lineup functionally had four fewer fillers than the

nominal size of five fillers. In other words, it is the same as

a two-person lineup (the suspect plus one filler) because the

other four fillers were ‘‘duds’’ in the sense that they were

not plausible choices and therefore would be ignored by the

witness. In this paper, however, we argue that this con-

ventional wisdom might not be true—that a six-person

lineup comprised of four duds might very well be worse

than a two-person lineup.

We agree that the addition of duds to a lineup is likely to

be ignored in terms of their ability to draw choices.

However, we do not necessarily agree that they are ignored

by the witness and, hence, render the lineup the functional

equivalent to a two-person lineup. The key to our reasoning

rests with the issue of confidence. The confidence with

which eyewitnesses make lineup identifications has been a

major focus among eyewitness researchers. At first, this

focus was largely aimed at determining the extent to which

witnesses’ confidence was correlated with their accuracy

and whether jurors could properly use this confidence

information to determine the accuracy of witnesses (Cutler

& Penrod, 1989; Cutler, Penrod, & Dexter, 1990; Cutler,

Penrod, & Stuve, 1988; Lindsay, Wells, & O’Connor,

1989; Sporer, Penrod, Read, & Cutler, 1995; Wells, Fer-

guson, & Lindsay, 1981; Wells, Lindsay, et al., 1979;

Wells & Murray, 1984; Whitley & Greenberg, 1986). After

determining that confidence was, under many circum-

stances, only modestly related to accuracy, and that jurors
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tend to overestimate just how strongly they are related,

interest naturally shifted towards determining why this

relationship was not as strong as most people expect. To

that end, researchers recently started focusing on factors

that inflate the identification confidence of inaccurate wit-

nesses, such as repeated post-event questioning (Shaw &

McClure, 1996), hearing a co-witness’s identification

(Charman, Carlucci, Vallano, & Hyman Gregory, 2010;

Skagerberg, 2007), and receiving post-identification feed-

back (Douglass & Steblay, 2006; Wells & Bradfield, 1998).

The current studies investigate an additional factor that

may inflate inaccurate witnesses’ post-identification confi-

dence: The presence of lineup fillers that are highly

dissimilar to the perpetrator.

Our conceptualization of the problem and our predic-

tions borrow heavily from the judgment and decision-

making literature, which has a long tradition of examining

choice under conditions of uncertainty. Particularly rele-

vant to the eyewitness identification certainty problem is

theoretical and empirical work on the process by which

people assess their certainty following a selection of one

response option among an array of alternatives. Support

theory, a popular account of how people make these cer-

tainty assessments, assumes that these judgments are

largely normative;1 the judged probability that one’s

decision was correct is assumed to depend purely on sup-

port for the chosen option (known as the focal hypothesis)

relative to support for the alternative options (known col-

lectively as the residual hypothesis; Tversky & Koehler,

1994). Adding alternative options should therefore increase

support for the residual hypothesis as long as they have

non-zero plausibility, thus decreasing the judged proba-

bility that the focal hypothesis is correct.

This assumption, however, has recently come under fire.

In a series of studies, Windschitl and Chambers (2004)

showed that adding very weak alternative options (known

as duds) can actually increase the perceived likelihood that

the focal hypothesis is correct, contrary to support theory’s

predictions. For example, participants’ subjective, gut-level

feelings about their chances of winning a lottery were

greater when they held 39 lottery tickets and three others

held 31, 2, and 3 lottery tickets than when they held 39

lottery tickets and one other held 31 lottery tickets, despite

the fact that they were objectively less likely to win.

However, this confidence-inflating effect (known as the

dud-alternative effect) was limited to the addition of very

weak alternatives; when the others held 31, 4, and 8 lottery

tickets, the effect disappeared.

The favored interpretation of the dud-alternative effect

is that it is the result of a contrast effect. Specifically,

people base their subjective likelihood judgments on the

result of a series of pair-wise comparisons between the

focal option (i.e., the chosen option) and each of the

individual alternatives. The presence of weak alternatives

increases the number of highly favorable pair-wise com-

parisons, inflating the perceived support for the focal

outcome, and thus inflating subjective likelihood

judgments.

The necessary conditions for the dud-alternative effect

to appear, then, are the following: (1) A likelihood judg-

ment is being made; (2) a focal outcome exists; (3)

alternatives to the focal outcome exist; (4) some of those

alternatives are highly implausible response options. These

are precisely the conditions that can exist among eyewit-

nesses making lineup identifications. Eyewitnesses must

assess their confidence (i.e., make a likelihood judgment)

following an identification (i.e., a focal outcome) from

amongst an array of fillers (i.e., alternatives), some of

whom may be highly implausible (i.e., they do not

resemble the perpetrator). Consequently, their certainty

judgments may be susceptible to the dud-alternative effect.

Specifically, assuming that eyewitnesses assess their con-

fidence somewhat similarly to how Windschitl and

Chambers’ (2004) participants made their likelihood

judgments, they will make a series of pair-wise compari-

sons between the identified lineup member and each of the

non-identified lineup members. The existence of duds (i.e.,

highly dissimilar lineup members) will increase the number

of favorable pair-wise comparisons the witnesses make,

thus inflating their confidence. The pertinent question

therefore is whether the addition of highly dissimilar lineup

members to a preexisting lineup, despite never being

identified themselves, can inflate the confidence with which

witnesses identify a different lineup member.

This question bears some superficial resemblance to a

previously addressed issue in the eyewitness field, namely,

how the composition of a lineup affects the likelihood of a

witness identifying a particular lineup member and the

confidence with which that identification is made. For

example, constructing a lineup composed of fillers that do

not resemble the suspect, instead of fillers that do resemble

the suspect, leads to a higher rate of suspect identification

and higher confidence in that identification, even if the

suspect is not the perpetrator (Lindsay & Wells, 1980;

Wells, Rydell, & Seelau, 1993). Despite their superficial

similarity, however, these past studies have examined a

fundamentally different issue than the one examined in the

current paper. Specifically, these past studies have

addressed whether the replacement of good fillers with

poor fillers increases false identifications and confidence,

whereas the current studies examine whether the mere

1 Consistent with the judgment and decision making literature, we

use the term normative to refer to processes or judgments that are

considered to fit a rational model or align with formal proofs, such as

probability theory.
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addition of poor fillers can inflate confidence. The pre-

diction that the mere addition of duds will inflate

confidence in the identification of a non-dud is much less

obvious because it contradicts the common sense, norma-

tive assumption that it is the removal rather than the

addition of response alternatives that should raise confi-

dence in the correctness of one’s decision (c.f., support

theory).

An appreciation for this distinction is important for

methodological reasons. Without it, it might be thought

that testing whether duds inflate confidence would require a

comparison between witnesses who view a lineup com-

posed of six people—none of whom are duds—and

witnesses who view a lineup composed of six people that

contains a certain number of duds. But this would be

erroneous for at least two reasons. First, because the dud

effect refers to the addition of duds, not the replacement of

non-duds with duds, a proper test of the dud-alternative

effect requires comparing witnesses’ confidence following

an identification decision from a lineup containing non-

duds to witnesses’ confidence following an identification

decision from a lineup containing the same non-duds plus

some number of duds.

Second, the dud effect is interesting partly because it

predicts that duds will inflate witnesses’ confidence despite

their inability to actually draw identifications. If, however,

we compared two six-person lineups—one with duds and

one without—we would create differences in choosing

across conditions. Witnesses in the no dud condition would

distribute their choices among all six lineup members

whereas witnesses in the dud condition would identify only

one of the non-duds. Consequently, the witnesses’ reported

confidence would be in reference to different lineup

members across dud conditions, and we would lose our

ability to make meaningful comparisons across conditions.

However, by only manipulating the addition of duds—

lineup members that almost no one would ever identify as

the criminal—we can examine the effect of duds on con-

fidence without also changing the distribution of witnesses’

choices.

The dud effect has important implications. Both

researchers and police officers creating a lineup may reason

that because lineups of larger nominal size are typically

perceived as providing better protection to an innocent

suspect, adding a few additional lineup fillers should

improve the lineup, or at worst—if the additional fillers

completely fail to resemble the perpetrator—should fail to

have any impact on the quality of the lineup. In other

words, it would seem intuitive that the duds would just be

ignored. This intuition has at least two important conse-

quences. First, adding additional fillers in an attempt to

increase the quality of a lineup may, under some circum-

stances, backfire and, ironically, decrease the quality of

that lineup by resulting in an inflation of a witness’s con-

fidence in a mistaken identification.2

Second, the failure to account for dud-induced confi-

dence inflation may lead researchers to underestimate the

bias produced by poor lineups. This would occur because

current conceptualizations of lineup fairness treat highly

dissimilar lineup members as irrelevant. For example, one

of the standard measures among lineup bias eyewitness

researchers is the concept of functional size, which is

determined by having a large number of mock witnesses—

people who never witnessed the actual perpetrator—

attempt an identification from a lineup based solely on the

description given to the police by the witness (Wells,

Leippe, et al., 1979). The functional size is calculated by

dividing the total number of mock witness by the number

of mock witnesses who identify the suspect (e.g., if 50% of

mock witnesses identify the suspect, the lineup has a

functional size of 2). Because duds by definition do not

resemble the perpetrator (and thus should not resemble the

description given to police by the witness), mock witnesses

should tend to avoid identifying them, and consequently,

the functional size of a lineup without duds should be equal

to the functional size of the same lineup with duds. In other

words, the addition of duds to a lineup would be considered

an inert operation. This same result occurs when measuring

the fairness of the lineup using effective size (Malpass,

1981) rather than functional size; lineup members who

draw no choices in a mock witness test are ‘‘functionally’’

or ‘‘effectively’’ considered to be nonexistent, just as if

they were not in the lineup at all. Showing that the presence

of duds may actually bias the lineup (if not by an increase

in choosing, then by an increase in confidence in a mis-

taken identification) would demonstrate a shortcoming

with using functional size and effective size as measures of

lineup fairness.

It is important to note that neither functional size nor

effective size were designed to account for anything other

than how the composition of a lineup can bias choice

distributions. Nothing in the above analysis indicates that

these metrics themselves are wrong in this respect, and we

are certainly not suggesting that the existence of a dud

effect would undermine their use. The sole point being

made is that lineup composition may bias not only wit-

nesses’ choices, but also their confidence in those choices,

which, because our current measures of lineup bias do not

model confidence, is a type of bias that may occur unac-

knowledged. The observation of a dud effect would simply

indicate that these metrics, although still necessary, are

2 Of course, the inclusion of duds could also theoretically increase

witness confidence in a correct identification as well; however, the

general point to be made is that dud-induced confidence inflation is a

distortion of a witness’s ‘true’ confidence, since it derives from a

source considered not relevant to the judgment.
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insufficient by themselves to measure all of the ways in

which the lineup can be biased.

Study 1

Experiment 1 provides a simple test of the dud-alternative

effect as it applies to lineups. Participants viewed a mock

crime and were shown either a two-person target-absent

lineup (composed of relatively good fillers), or a six-person

target-absent lineup (composed of the same two relatively

good fillers in addition to four extremely poor fillers). We

expected that although no one would identify a dud, their

mere existence in the lineup would increase the confidence

with which participants identified a non-dud.

Method

Participants

One hundred ten undergraduate students from a large Mid-

western university participated in this study in exchange for

extra credit.

Materials

Participants viewed a 45-s mock crime of a man planting a

bomb on the roof of a building, a video that has been

successfully used in other eyewitness experiments. Partic-

ipants viewed either a two-person ‘‘non-dud’’ lineup or a

six-person ‘‘dud’’ lineup. The dud lineup was composed of

the same two non-duds plus four duds. Lineups were pre-

tested by showing participants (N = 34) a looped clip from

the mock crime that clearly showed the criminal’s face

beside each individual lineup member in turn. Participants

rated the similarity of the criminal to each lineup member

on a scale from 1 (very dissimilar) to 7 (very similar).

Results from this pre-testing indicated that similarity

between the perpetrator and each of the non-duds was

moderate (Ms = 5.3 and 4.3, 95% CIs [4.9, 5.7] and [3.8,

4.7], respectively), and that the similarity between the

perpetrator and each of the duds was extremely low

(Ms = 2.1, 1.2, 1.6, and 1.9, 95% CIs [1.7, 2.5], [1.1, 1.4],

[1.3, 2.0], [1.4, 2.3], respectively). The average non-dud

similarity was significantly greater than the average dud

similarity, t(33) = 17.01, p \ .001, d = 5.92. Appendix A

displays the dud lineup along with the actual perpetrator.

Procedure

The experiment was administered over a computer. After

viewing the mock crime, participants were informed that

they were witnesses and would be attempting a lineup

identification. Participants were randomly assigned to view

either a dud lineup or a non-dud lineup. Their respective

lineup was displayed on screen and participants indicated

their identification via computer. They were not given a

‘‘not there’’ option, so participants were forced to identify a

lineup member to continue. Participants were then asked to

indicate their confidence in their choice on a scale from 0

to 10.

Results and Discussion

95% Confidence intervals are reported in square brackets

for all means. Two participants who viewed a dud lineup

identified a dud. Because they did not allow a test of

whether the presence of duds would increase confidence in

a non-dud, they were excluded from analyses. All results

were thus based on the remaining 108 participants. Con-

sistent with predictions of the dud-alternative effect, the

mean confidence among participants who viewed a dud

lineup (M = 7.9 [7.2, 8.5]) was significantly higher than

the mean confidence of participants who viewed a non-dud

lineup (M = 6.6 [5.8, 7.3]), t(106) = 2.79, p = .006,

d = .54. The presence of duds did not significantly change

the distribution of identifications of the two non-duds,

v2 (df = 1, n = 108) = 1.80, p = .18, u = .13.

Study 2

Study 1 demonstrated the existence of the dud-alternative

effect within a lineup context. Why does the dud-alterna-

tive effect occur? In their original conceptualization of the

effect, Windschitl and Chambers (2004) provided evidence

that it was due to a series of pair-wise comparisons. Spe-

cifically, when forming likelihood judgments, people

compare the focal point to each of the alternatives, and thus

the presence of duds increases the number of favorable

comparisons made, increasing the perceived support for the

focal point. Certainly, a similar process may be occurring

within the lineup context as well: Confidence in one’s

identification may be ascertained by comparing the focal

point (i.e., the identified lineup member) individually to

each of the alternatives (i.e., the other lineup members).

The existence of highly dissimilar lineup fillers increases

the number of favorable comparisons, thus increasing

overall perceived support in the identified lineup member.

We call this the pair-wise comparison hypothesis.

But a lineup task is different from the types of general

knowledge tasks involved in the original Windschitl and

Chambers (2004) study. For instance, unlike general

knowledge tasks, it involves both perceptual and memorial
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components (e.g., witnesses presumably assess the per-

ceived similarity between the various lineup members and

their memory for the criminal). These differences introduce

new mechanisms through which duds may artificially

inflate witnesses’ confidence. There are at least three

alternatives that should be considered in addition to the

pair-wise comparison hypothesis.

First, the effect of lineup duds might operate at a per-

ceptual level. For example, the mere presence of highly

dissimilar lineup members may, by way of perceptual

contrast, make the non-duds appear even more similar to

the perpetrator. If confidence in one’s identification is

determined in part by the degree to which a lineup member

matches one’s memory for the perpetrator, this increased

perception of similarity should then translate into increased

confidence in one’s identification. We call this possibility

the perceptual contrast hypothesis.

Second, the effect of lineup duds may operate via a self-

perception route (Bem, 1967). Specifically, if witnesses

find that they can easily reject the duds as being the per-

petrator, they may use the ease of these eliminations to

infer that their memory for the event is strong (e.g., see

Shaw, 1996, for evidence that witnesses use ease of judg-

ments to infer their confidence). To the extent that

witnesses’ confidence judgments reflect their meta-cogni-

tive beliefs, this inflated perception of one’s memory

should translate into higher confidence. We call this the

memory inference hypothesis.

Third, the effect of duds may operate via a cognitive

dissonance route (Festinger & Carlsmith, 1959). If post-

identification confidence inflation is viewed as a way to

reduce the cognitive dissonance that might be created if

one were to entertain the possibility of having mistakenly

identified an innocent person (see Charman et al., 2010),

then the addition of more lineup members might amplify

these concerns. After all, the more options there are to

choose from, the more likely that one’s specific identifi-

cation was wrong. Consequently, the confidence inflation

resulting from duds may simply be a response to the greater

pressure to reduce dissonance when presented with a larger

lineup (see Harmon-Jones & Harmon-Jones 2002; Liber-

man & Förster, 2006). We call this the dissonance-

reduction hypothesis.

These hypotheses can be easily tested. Table 1 lists

these hypotheses and some of the different predictions they

make. For example, both the pair-wise comparison

hypothesis and the dissonance-reduction hypothesis predict

that dud-induced inflated confidence should be specific for

the identified lineup member, in the former case because

only the identified lineup member is used as the focal point

for multiple comparisons, and in the latter case because

only the confidence inflation of the identified lineup

member can reduce a witness’s dissonance. Conversely, the

perceptual contrast hypothesis predicts that dud-induced

confidence inflation should occur for all non-duds, because

the dud-induced confidence inflation is a result of a general

context effect on all non-duds. (It is unclear whether the

memory inference hypothesis predicts a specific or general

effect of duds on confidence; inflated beliefs about one’s

memory may inflate witnesses’ beliefs that any non-dud is

the perpetrator, or may only inflate witnesses’ beliefs that

their specific identification is correct.)

Also, two of the hypotheses—perceptual contrast and

cognitive dissonance—predict that dud-induced confidence

inflation should be accompanied by an inflation in the

perceived similarity of the non-duds. According to the

former, the effect of duds on confidence is mediated by an

inflation of perceived similarity; according to the latter, an

inflation in perceived similarity is a way to reduce one’s

dissonance. However, the memory inference hypothesis

does not predict a dud-induced inflation in perceived sim-

ilarity; inferences about one’s memory should only affect

meta-cognitive beliefs, such as confidence, not perception.

(It is unclear whether the pair-wise comparison hypothesis

predicts an inflation of perceived similarity; multiple

favorable comparisons may directly influence confidence

or the effect may be mediated by an inflation in the per-

ceived similarity of the identified lineup member.)

One of the purposes of the remaining three studies

therefore is to conduct tests that differentiate between

these accounts. Study 2 is the first of such tests. Specifi-

cally, it examines (1) whether the dud-induced confidence

inflation is specific to the identified non-dud (as predicted

by the pair-wise comparison and dissonance-reduction

hypotheses) or not (as predicted by the perceptual contrast

hypothesis); (2) whether duds inflate perceived similarity

Table 1 Predictions made by the various hypotheses concerning the cause of the dud-alternative effect

Increase in self-perceived

memory?

Increase in perceived

similarity?

Are effects general or specific

to one lineup member?

Effect dependent on having

made an identification?

Pair-wise comparison No No Specific Yes

Perceptual contrast No Yes General No

Memory inference Yes No Unsure Unsure

Dissonance reduction No Yes Specific Yes

Law Hum Behav (2011) 35:479–500 483

123



of the non-duds (as predicted by the perceptual contrast

and dissonance-reduction hypotheses) or not (as predicted

by the memory inference hypothesis), and if any such

effect is specific to the identified non-dud or not; and (3)

whether duds increase witnesses’ beliefs about the quality

of their memory (as predicted by the memory inference

hypothesis) or not (as predicted by the pair-wise com-

parison, perceptual contrast, and dissonance-reduction

hypotheses).

In addition, participants in Study 2 were given the

option of not identifying anyone, which accomplishes three

things: (1) It allow us to test the generality of the effect by

examining whether the dud effect occurs when witnesses

are given the option of not making an identification; (2) it

allows an analysis of whether witnesses who do not make

an identification still show evidence of the dud-alternative

effect (as predicted by the perceptual contrast hypothesis)

or not (as predicted by the pair-wise comparison and dis-

sonance-reduction hypotheses); and (3) it allows an

analysis of whether the presence of duds affects the like-

lihood that a witness will identify a non-dud.

Method

Participants

Two hundred three university undergraduates from a

Midwestern university participated in exchange for

research credit.

Materials

The same mock crime and the same lineups were used as in

Study 1.

Procedure

The experiment was administered over computer. Partici-

pants viewed the mock crime and were then randomly

assigned to a lineup condition (dud versus no dud). Par-

ticipants were given unbiased instructions that the

perpetrator may or may not be in the lineup and were

explicitly given an option of responding ‘not there.’ Fol-

lowing their identification decision, witnesses provided

their confidence in their decision, and then rated the sim-

ilarity of each of the non-duds to their memory for the

criminal (and witnesses in the dud condition also rated the

similarity of the duds to their memory for the criminal),

which they did on a 1 (very dissimilar) to 7 (very similar)

scale. All participants then rated the quality of their

memory for the criminal on a 1 (very poor memory) to 7

(very strong memory) scale.

Results

Unsurprisingly, participants who viewed a dud lineup

perceived the duds as being highly dissimilar to their

memory for the perpetrator—the mean similarity ratings

for each of the duds among these participants (n = 103)

were 1.2 [1.1, 1.3], 1.2 [1.1, 1.3], 1.1 [1.0, 1.2], and 1.3

[1.2, 1.4]. No participant identified a dud, and thus all 203

participants were included in the analyses.

Effect of Duds on Choosing

119 participants (58.6%) responded that the criminal was

not in the lineup. Participants were significantly more

likely to make an identification of a non-dud from a dud

lineup (50.4%) than from a no dud lineup (32.0%), v2

(df = 1, n = 203) = 7.15, p \ .01, u = .19. In other

words, the presence of duds increased the likelihood of

making an identification.

Effect of Duds on Confidence

Overall, participants who viewed a dud lineup were sig-

nificantly more confident in their response (M = 7.9 [7.5,

8.2]) than those participants who viewed a non-dud lineup

(M = 7.2 [6.8, 7.6]), t(201) = 2.31, p = .02, d = .33.

Participants were then split according to whether they

made an identification or not. Among those participants

who made an identification, the confidence of those who

viewed a dud lineup (M = 7.5 [6.9, 8.0]) was marginally

significantly higher than the confidence of those who

viewed a non-dud lineup (M = 6.7 [6.0, 7.4]),

t(82) = 1.87, p = .065, d = .41. Interestingly, among

participants who did not make an identification (i.e., who

rejected the lineup), the confidence of those who viewed a

dud lineup (M = 8.3 [7.7, 8.8]) was significantly higher

than the confidence of those who viewed a non-dud lineup

(M = 7.4 [6.9, 8.0]), t(117) = 2.10, p = .04, d = .39. In

other words, participants who viewed a dud lineup had

greater confidence in their decision regardless of whether

they decided to identify someone or not (although the

effect was only marginally significant for choosers).

Tests of Pair-Wise Comparisons, Perceptual Contrast,

Memory Inference, and Cognitive Dissonance Hypotheses

In contrast to the memory inference hypothesis, there was

no significant effect of the presence of duds on participants’

perceived memory for the criminal either overall (Ms = 4.7

[4.5, 4.9] and 4.6 [4.4, 4.8] for duds and non-duds,

respectively), t(201) = .81, p = .42, d = .11, or looking

only at choosers (Ms = 4.8 [4.5, 5.1] and 4.6 [4.3, 5.0] for

duds and non-duds, respectively), t(82) = .73, p = .47,
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d = .16 or non-choosers (Ms = 4.6 [4.3, 4.9] and 4.6 [4.3,

4.8] for duds and non-duds, respectively), t(117) = .23,

p = .82, d = .04. However, consistent with the perceptual

contrast, dissonance-reduction, and pair-wise comparison

hypotheses, the presence of duds significantly increased the

average perceived similarity of the non-duds to the wit-

nesses’ memory of the criminal, Ms = 4.5 [4.3, 4.7] and 3.7

[3.5, 3.9], t(201) = 5.98, p \ .001, d = .84.

The perceptual contrast hypothesis predicts a general

increase in perceived similarity—duds should increase the

similarity of all non-duds. In contrast, both the dissonance-

reduction and pair-wise comparison hypotheses predict a

selective increase in perceived similarity—duds should

only increase the similarity of the identified non-dud. Data

support the perceptual contrast account: Duds increased

perceived similarity of both the identified non-dud

(Ms = 5.9 [5.7, 6.2] and 5.3 [5.0, 5.6]), t(82) = 3.35,

p = .001, d = .74, as well as of the non-identified non-dud

(Ms = 3.5 [3.1, 4.0] and 2.3 [1.8, 2.8]), t(82) = 3.53,

p = .001, d = .78. The increase in similarity for the

identified non-dud was not significantly different from the

increase in similarity for the non-identified non-dud, F(1,

82) = 2.38, p = .13, Cohen’s f = .17. In fact, the non-

significant trend was in the opposite direction.

Additional evidence for the perceptual contrast

hypothesis of a general increase in perceived similarity,

and against the dissonance-reduction and pair-wise com-

parison hypotheses of a selective increase in perceived

similarity, can be derived from an analysis of the non-

choosers’ data. Specifically, despite the fact that non-

choosers by definition made no identification, the presence

of duds nonetheless increased the average perceived simi-

larity of the non-duds to the non-choosers’ memory of the

criminal, Ms = 4.3 [4.0, 4.6] and 3.6 [3.4, 3.9],

t(117) = 3.55, p = .001, d = .66.

Discussion

Again, the presence of duds increased the confidence with

which witnesses made their decisions (although this effect

was only marginally significant among choosers). They did

so despite participants being able to choose to reject the

lineup. Furthermore, results from this study supported a

perceptual contrast account for the observed dud-alterna-

tive effect: The presence of duds increased the similarity of

the non-duds. Assuming that confidence in one’s identifi-

cation is at least partly a function of the similarity of the

identified lineup member to one’s memory of the criminal,

this increased perceived similarity would lead to an

increased confidence in one’s identification.

In addition, results contradicted predictions made by

both the memory inference hypothesis and the dissonance-

reduction hypothesis. Specifically, the presence of duds did

not increase witnesses’ self-perceptions of their memory, in

contrast to memory inference predictions. And dud-

induced confidence inflation occurred not only for the

identified lineup member, but also for non-identified lineup

members, in contrast to dissonance-reduction predictions.

Interestingly, this study also indicated that the presence

of duds increased the likelihood of identifying a non-dud.

Although this last finding was not directly predicted by the

dud-alternative effect, it is easy to reconcile it with the

previous findings: The presence of duds increased the

similarity of the non-duds via a perceptual contrast effect,

which made participants both more likely to identify a non-

dud as being the perpetrator as well as increased their

confidence with which they made that identification.

Study 3

Consistent with predictions made by the dud-alternative

effect, Study 1 showed that the presence of highly dis-

similar lineup members inflated witnesses’ confidence in

their mistaken identification of a non-dud, and Study 2

showed that this is consistent with a perceptual contrast

account. Study 3 attempts to extend the dud-alternative

finding in five ways. First, neither of the first two studies

manipulated the instructions given to witnesses. Study 3

thus included an instruction manipulation; half of the par-

ticipants were forced to make an identification (as in Study

1), and half were given the explicit option of indicating that

the perpetrator was not in the lineup (as in Study 2).

Second, to assess whether the dud-alternative effect is

limited to confidence decisions or whether it also affected

witnesses’ perceptions of other details about the crime, par-

ticipants also responded to a number of other questions,

concerning factors such as the view they had of the criminal,

the amount of attention they paid the criminal, etc. This not

only allows us to examine the generalizability of the dud-

alternative effect, but it also allows for some secondary

analyses. In particular, studies that have shown confidence

inflation resulting from post-identification feedback have also

shown commensurate inflation of responses to these other

crime-related variables (Charman et al., 2010; Douglass &

Steblay, 2006; Neuschatz et al., 2005; Wells & Bradfield,

1998, 1999; Wells, Olson, & Charman, 2003). An interesting

question then is whether witnesses’ responses to these other

crime-related variables are simply based on their confidence

judgments, or whether they are made independently of their

confidence judgments. If, for instance, duds are shown to

inflate confidence, but not witnesses’ reports of how good a

view they had of the criminal, how much attention they paid

to the criminal’s face, etc., then this would suggest that these

other variables are assessed independently of confidence.
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Third, to determine whether the dud-induced confi-

dence inflation is limited to the identified lineup member,

we also collected witnesses’ assessments of their confi-

dence that the non-identified non-dud was the perpetrator.

This allows us to accomplish two things: First, it allows a

test between the perceptual contrast hypothesis and

Windschitl and Chambers’ (2004) pair-wise comparison

hypothesis—the former predicts that duds should inflate

the confidence of the non-identified lineup member

whereas the latter does not. (In fact, the perceptual con-

trast hypothesis may even predict that the confidence

inflation should be greater for the non-identified lineup

member since that person should tend to be perceived as

less similar to the perpetrator than the identified lineup

member, and thus less susceptible to ceiling effects.)

Second, it allows a more direct test of whether the effect

of duds on confidence is mediated by increases in per-

ceived similarity. Although this mediation analysis could

have been done on data obtained from Study 2, the results

would be less informative since it could only have been

run on witnesses who chose to make an identification

(since witnesses who chose not to make an identification

only provided confidence that their non-identification was

correct, and did not provide confidence for the likelihood

that a given lineup member was the criminal). Because

the decision to make an identification or not was a self-

selected variable, any mediation analyses based on that

self-selected group would be misleading and may not

generalize beyond witnesses who made an identification.

However, because all participants in Study 3 provided

their confidence that each non-dud was the criminal,

regardless of their actual identification decision, a proper

mediation analysis could be conducted.

Fourth, to assess whether dud-induced confidence

inflation occurs even when witnesses are instructed prior to

a lineup that their confidence in their identification will be

assessed, we included such an instruction in our method-

ology. Some police departments do just this before

showing witnesses a lineup and, in fact, it is a standard part

of the instruction recommended by the U.S. Department of

Justice (Technical Working Group, 1999). It is conceivable

that directing witnesses’ attention to their own internal

states would serve to buffer them against any confidence-

inflation potentially induced by duds. Thus, showing dud-

induced confidence inflation under this condition would

extend the generalizability of the dud-alternative effect.

Fifth, in order to minimize the possibility that our pre-

vious studies’ findings were the result of the specific crime

that was viewed, the criminal that was seen, the lineups that

were used, or the population from which the sample was

drawn, Study 3 used a different mock crime with a dif-

ferent criminal, different lineups with different duds, and a

sample that was obtained from a different population.

Method

Participants

One hundred forty university undergraduates from a large

Southeastern university participated in this experiment in

exchange for course credit.

Materials

Participants viewed a 30-s mock crime of two people—one

male and one female—stealing a car. Participants viewed

either a two-person non-dud lineup (comprised of two

fillers who resembled the male perpetrator) or a six-person

dud lineup (comprised of the same two fillers plus an

additional four duds). Lineups were pre-tested by having

participants (N = 34) view a looped clip from the mock

crime in which the male criminal’s face was clearly seen

beside each of the individual lineup members in turn.

Participants indicated the similarity between the perpetra-

tor and each of the lineup members on a scale from 1 (very

dissimilar) to 7 (very similar). Results from this pre-testing

indicated that the perceived similarity of the non-duds to

the criminal was moderate (Ms = 3.4 [2.9, 3.9] and 4.8

[4.4, 5.2]), and that the similarity between the perpetrator

and each of the duds was extremely low (Ms = 1.0 [1.0,

1.1], 1.1 [1.0, 1.2], 1.0 [1.0, 1.1], and 2.4 [1.8, 2.9]). The

average non-dud similarity was significantly greater than

the average dud similarity, t(33) = 17.15, p \ .001,

d = 5.97. Appendix B displays the dud lineup along with

the actual perpetrator.

Participants responded to a memory questionnaire. The

exact questions that were asked are displayed in Table 2.

Procedure

Participants were randomly assigned to a lineup condition

(dud vs no dud) and to a lineup instruction condition

(biased instructions vs non-biased instructions). Partici-

pants viewed the mock crime individually on a computer

and then performed a 5-min filler task (which consisted of

rating a series of unrelated stories for consistency). After

this filler task, the experimenter informed the participants

that they were a witness to a car theft and that they would

be seeing a lineup comprised of males. Participants in the

biased instructions condition were told to ‘‘tell me the

number of the individual that you think stole the car.’’

Participants in the non-biased instructions condition were

told that the actual car thief may or may not be in the lineup

and to ‘‘tell me the number of the individual that you think

stole the car or say ‘not there’ if you do not think he is in

the lineup.’’ In order to make their confidence processes

salient, all participants were told that they would be asked
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about their confidence in their decision following the

identification. Participants were then shown the lineup that

corresponded to their condition and made their identifica-

tion decision. Participants provided confidence reports (on

a 1–10 scale) that each of the two non-duds was the

criminal, as well as similarity ratings. Finally, participants

responded to the memory questionnaire while the lineup

was still in view.

Results

No participant identified a dud, and thus all analyses are

based on all 140 participants.

Effect of Duds on Choosing

Among witnesses who received unbiased instructions, the

presence of duds had no significant effect on choosing

rates, v2 (df = 1, n = 73) = .39, p = .53, u = .07.

Effects on Confidence

To assess the effect of duds and instructions on confidence,

2 (lineup: dud vs no dud) 9 2 (instructions: biased vs not

biased) ANOVAs were conducted on the non-dud

confidence ratings. Because witnesses provided confidence

ratings for both non-duds, these confidence ratings were

averaged for these initial analyses. The addition of duds

significantly increased confidence in a non-dud being the

criminal (Ms = 4.7 [4.2, 5.3] and 3.8 [3.3, 4.2]), F(1,

136) = 9.00, p = .003, Cohen’s f = .26. Interestingly,

biased instructions also significantly increased the confi-

dence in a non-dud being the criminal (Ms = 3.4 [2.9, 3.9]

and 5.1 [4.7, 5.6]), F(1, 136) = 27.26, p \ .001, Cohen’s

f = .45. The interaction between these variables was not

significant, F(1, 136) = .02, p = .90, Cohen’s f = .00.

To assess whether the presence of duds increased confi-

dence that a non-dud was the criminal for both choosers and

non-choosers, a 2 (lineup) 9 2 (choice: identification or no

identification) ANOVA was conducted on the average of the

confidence ratings of the two non-duds among witnesses in

the nonbiased instructions condition. The presence of duds

increased confidence that a non-dud was the criminal

(Ms = 2.9 [2.4, 3.5] and 3.9 [3.1, 4.8]), F(1, 69) = 4.41,

p = .04, Cohen’s f = .25. A lack of a significant interaction

indicated that the magnitude of this confidence inflation was

not significantly different for choosers compared to non-

choosers, F(1, 69) = .10, p = .75, Cohen’s f = .03.

To examine whether the dud-induced confidence infla-

tion was selective or general, a 2 (lineup) 9 2 (non-dud:

identified vs non-identified) mixed ANOVA (with non-dud

Table 2 Dependent measures questionnaire

Dependent measures question Scale

At the time you identified the person in the lineup, how certain were you that

the person you identified from the lineup was the person you saw in the

video?

0% (not at all certain) to 100% (totally certain)

How good a view did you get of the person in the video? 1 (very poor) to 10 (very good)

How much attention were you paying to the person’s face while viewing the

video?

1 (none) to 10 (my total attention)

For how long would you estimate the man’s face was in view during the

video?

1 (very little time) to 10 (quite a bit of time)

How well were you able to make out specific features of the person’s face

from the video?

1 (not at all) to 10 (very well)

How far away was the man in the video? 1 (not far) to 10 (very far)

To what extent to you feel that you had a good basis (enough information) to

make an identification?

1 (no basis at all) to 10 (a very good basis)

How easy or difficult was it for you to figure out which person in the lineup

was the person you saw in the video?

1 (extremely easy) to 10 (extremely difficult)

After you were first shown the lineup, how long do you estimate it took you

to make an identification?

1 (I needed almost no time to pick him out) to 10 (I had

to look at the photos for a long time to pick him out)

On the basis of your memory of the person you saw in the video, how willing

would you have been to testify in court that the person you identified was

the person in the video?

1 (not at all willing) to 10 (totally willing)

Generally, how good is your recognition memory for the faces of strangers

you have encountered on only one prior occasion?

1 (very poor) to 10 (excellent)

How clear is the image you have in your memory of the person you saw in

the video?

1 (not at all clear) to 10 (very clear)
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as a within-subjects factor) was conducted among wit-

nesses who made an identification. Results were consistent

with the perceptual contrast hypothesis and contrary to

both the dissonance-reduction hypothesis and the pair-wise

comparison hypothesis: Although the addition of duds

significantly increased average confidence in the non-duds

being the criminal (Ms = 4.6 [4.2, 5.1] and 5.6 [5.1, 6.1]),

F(1, 94) = 8.25, p = .005, Cohen’s f = .30, a lack of a

significant interaction indicated that the magnitude of this

increase was not significantly different for the identified

non-dud compared to the non-identified non-dud, F(1,

94) = 1.16, p = .28, Cohen’s f = .11.

Effects on Similarity

Similarity ratings for the two non-duds were averaged for

these first analyses. The effects on similarity paralleled

those found for confidence. The addition of duds signifi-

cantly increased the perceived similarity of the non-duds to

the criminal (Ms = 5.3 [4.9, 5.7] and 4.7 [4.4, 5.1]), F(1,

136) = 5.35, p = .02, Cohen’s f = .20. Biased instructions

also significantly increased these similarity scores

(Ms = 5.6 [5.3, 5.9] and 4.5 [4.1, 4.9]), F(1, 136) = 17.73,

p \ .001, Cohen’s f = .36. The interaction between these

two variables was not significant, F(1, 136) = .01,

p = .93, Cohen’s f = .00.

To examine whether this non-dud similarity inflation

was selective or general, a 2 (lineup) 9 2 (non-dud: iden-

tified vs non-identified) mixed ANOVA (with non-dud as a

within-subjects factor) was conducted among witnesses

who made an identification. Results were again consistent

with the perceptual contrast hypothesis and contrary to

both the dissonance-reduction hypothesis and the pair-wise

comparison hypothesis: Although the addition of duds

significantly increased average similarity of the non-duds

to the criminal (Ms = 5.2 [4.9, 5.6] and 6.0 [5.6, 6.4]), F(1,

94) = 8.17, p = .005, Cohen’s f = .29, this increase was

significantly greater for the non-identified non-dud

(Ms = 3.2 [2.7, 3.7] and 4.6 [4.0, 5.2]) compared to the

identified non-dud (Ms = 7.3 [6.8, 7.7] and 7.4 [7.0, 7.9]),

Finteraction (1, 94) = 6.07, p = .02, Cohen’s f = .25.

An examination of non-choosers revealed that the

addition of duds did not significantly increase perceived

similarity (Ms = 3.7 [3.0, 4.3] and 3.8 [3.0, 4.5] for non-

dud lineup and dud lineup, respectively), t(42) = .18,

p = .86, d = .06, nor confidence that a non-dud was the

criminal (Ms = 2.0 [1.4, 2.7] and 2.8 [1.7, 3.8] for non-dud

lineup and dud lineup, respectively), t(42) = 1.29,

p = .20, d = .40. Although this latter result seems at first

glance to contradict the earlier omnibus analysis that

showed that the effect of duds on confidence was not

moderated by whether the witnesses identified someone or

not from the lineup, note that this analysis has much less

power to detect a difference (since it is based on data from

only 44 non-choosers) compared to the omnibus analysis

(which is based on data from 140 participants), and the lack

of a significant effect of duds among non-choosers is very

likely attributable to a lack of power to find the effect.

Effects on Other Testimony-Relevant Variables

A composite measure was created for all remaining testi-

mony-relevant variables by averaging across them (with

appropriate variables reverse-scored) so that larger num-

bers represent a better witnessing experience. A 2

(lineup) 9 2 (instructions) ANOVA on this composite

measure revealed no significant effect for lineup, F(1,

136) = .03, p = .87, Cohen’s f = .00, or instructions, F(1,

136) = 2.56, p = .11, Cohen’s f = .14, and no significant

interaction between these variables, F(1, 136) = .06,

p = .80, Cohen’s f = .00.

Test of Mediation

According to the perceptual contrast hypothesis, the addi-

tion of duds inflates the perceived similarity of the non-

duds to the witness’s memory of the criminal, which in turn

inflates the confidence that the non-dud is the criminal. To

test for this mediational account, Baron and Kenny’s

(1986) method of mediation testing was conducted. All

conditions for mediation were met. The presence of duds

significantly predicted average confidence that the non-

duds were the criminal, b = .22, t = 2.70, p = .008. The

presence of duds significantly predicted the average simi-

larity score for the non-duds, b = .18, t = 2.14, p = .03.

Average non-dud similarity scores predicted average non-

dud confidence scores when controlling for the presence of

duds, b = .69, t = 11.42, p \ .001. Finally, the relation-

ship between the presence of duds and average non-dud

confidence was reduced to non-significance when control-

ling for average non-dud similarity, b = .10, t = 1.65,

p = .10. Sobel’s (1982) test, which tests the significance of

the mediated path, was significant, z = 2.10, p = .04.

Discussion

The results of Study 3 again show that duds can increase

the confidence with which witnesses believe a non-dud to

be the criminal, and demonstrate the generality of the dud-

alternative effect. This effect occurred despite using a

different mock crime, a different lineup with different

lineup members, a sample drawn from a different popula-

tion, and different pre-lineup instructions (specifically, that

witnesses would need to report their identification confi-

dence) than Studies 1 and 2. The effect occurred regardless

488 Law Hum Behav (2011) 35:479–500

123



of whether the pre-lineup instructions were biased or not,

and was not moderated by whether witnesses identified a

lineup member or not. This generality underscores the

potential danger of including duds in a lineup.

In addition, the results again supported a perceptual

contrast account of the dud-alternative effect. The dud-

induced confidence inflation occurred for both the identi-

fied as well as the non-identified non-dud. Further, the

addition of duds inflated the perceived similarity of both of

the two non-duds. These findings are inconsistent with the

cognitive dissonance or pair-wise comparison hypotheses

(which both predict a selective inflation in confidence and

similarity for only the identified lineup member), but are

consistent with a perceptual contrast account. A media-

tional analysis also indicated the effect of duds on

confidence is mediated by an increase in perceived simi-

larity of the non-duds.

Despite inflating confidence, the addition of duds failed

to significantly inflate other testimony-relevant measures,

such as how much attention the witnesses paid to the

criminal, how good a view they had of the criminal, etc.,

suggesting that confidence may be assessed differently

from these other testimony-relevant variables. In retro-

spect, this lack of an effect is not surprising, given some of

our earlier findings. Whereas confidence is likely based at

least in part on perceived similarity of the lineup member

to one’s memory of the criminal, responses to these other

variables are probably largely driven by witnesses’ meta-

cognitive beliefs, such as their inferences about the quality

of the memory (i.e., ‘‘I have a good memory, therefore I

must have paid a lot of attention, had a good view, etc.’’).

But, as Study 2 demonstrated, the effect of the presence of

duds is to inflate perceived similarity, and not to inflate

witnesses’ meta-cognitive beliefs. This would explain why

manipulations that influence one’s perceived memory

(such as post-identification feedback) tend to influence

confidence and other measures similarly (Douglass &

Steblay, 2006) whereas manipulations that influence per-

ceived similarity (such as the presence of duds) influence

only confidence and not these other measures (i.e., the

current study).

Study 4

Although Study 3 largely supports the perceptual contrast

account for the dud-alternative effect, we found some

ambiguous data. Specifically, although omnibus analyses

indicated that the dud effect was not moderated by whether

witnesses identified a lineup member or not, simple main

effects failed to indicate a significant effect of duds on

confidence among non-choosers. Although this null effect

was likely due to insufficient power, we cannot completely

rule out the possibility that the effect of duds on confidence

does depend on whether the witness made a choice or not.

One of the purposes of Study 4 is to examine this possi-

bility further.

The only way we have so far examined whether the dud

effect exists among non-choosers was to examine witnesses

who decided not to make an identification. But instead of

allowing witnesses to decide themselves whether to make an

identification or not, it would be highly beneficial for us to

directly manipulate whether witnesses make an identifica-

tion decision or not. Thus, we could examine whether the dud

effect is dependent on having staked oneself to a choice. If

the perceptual contrast account of the dud-alternative effect

is correct, then whether witnesses make an identification

decision prior to providing confidence and similarity ratings

is irrelevant—the similarity of the non-duds should be

inflated regardless. However, both the pair-wise comparison

hypothesis and the cognitive dissonance hypothesis predict

that the dud effect is dependent on having staked oneself to

an identification decision. In the former case, it matters

because the identification provides the focal point against

which the comparisons are made. In the latter case, it matters

because a commitment, such as an identification, is neces-

sary to induce dissonance-reduction strategies (Brehm &

Cohen, 1962). Thus, to determine whether the dud effect is

dependent on having made an identification, Study 4

includes a condition in which witnesses assess their confi-

dence that the lineup members are the criminal without

having previously made any identification decision.

Study 4 also manipulated the level of dissimilarity of the

duds in order to ascertain the boundary conditions of the

dud effect. This is important for at least three reasons. First,

although (as previously explained in the introduction) a

proper examination of the dud effect is accomplished by

manipulating the addition of duds, this technically leaves

the possibility that the dud effect is the result not of duds

per se, but of lineup size. For instance, the cognitive dis-

sonance hypothesis predicts that a greater array size, by

increasing the number of alternatives people have to

choose from, makes the task more difficult and thus

increases dissonance concerns (Liberman & Förster, 2006),

which would increase the tendency to inflate the similarity

and confidence of the chosen lineup member. If true, this

effect would occur independently of the existence of duds

per se. In fact, the cognitive dissonance hypothesis predicts

that the effect should get stronger as the similarity of the

fillers to the criminal increases, because that makes the

lineup task even more difficult. A purely perceptual con-

trast account, on the other hand, predicts that the

confidence-inflating effects are critically dependent on the

existence of duds per se, since it is the presence of duds

that creates the context that produces the perceptual con-

trast, and thus the effect should disappear as the similarity
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of the fillers to the criminal increases. Including lineups of

the same nominal size that vary only with respect to the

levels of dissimilarity of the ‘duds’ thus allows us to test

this possibility.

Second, it is important to know how dissimilar the duds

have to be in order for the dud-alternative effect to occur. Will

it occur only when the alternatives are extremely dissimilar,

or will it also occur for slightly dissimilar alternatives?

Having some sort of measure of just how dissimilar duds have

to be to inflate confidence provides more information to an

expert witness who must decide whether a dud-alternative

effect may have been operating in a given lineup.

Third, it is possible that the dud effect will actually dis-

appear if the duds get too dissimilar. This could happen if the

duds are so dissimilar that they are no longer perceived as

providing an appropriate context from which to evaluate

one’s confidence in a lineup identification. To test this, we

included duds that were even more dissimilar to the criminal

than we have used in the previous three studies.

Finally, to increase generalizability even more, we used

a different mock crime with a different suspect and dif-

ferent lineups with different fillers from the previous three

studies. Furthermore, whereas duds in the previous three

studies were selected by the experimenters, duds in Study 4

were ‘selected’ in pre-testing by participants who rated the

similarity of the criminal to a series of individual faces.

Our selection of fillers in the various lineups were chosen

based on these participants’ a priori similarity ratings.

Method

Design

A 5 (filler dissimilarity: high dissimilarity, moderately high

dissimilarity, moderate dissimilarity, low dissimilarity, no

duds) 9 3 (identification requirement: forced identifica-

tion, elective identification, and prohibited identification)

between-subjects design was used.

Participants

Two hundred twelve university undergraduates from a

large Southeastern university participated in this experi-

ment in exchange for course credit.

Materials

Mock Crime Video. A 30-s mock crime video was

created that featured a young man and a young woman

unlocking a car with a slim-jim and driving off quickly.

The video included approximately 8 s where the young

man’s face was prominently featured.

Lineups. We required five lineups for our

comparisons—one that includes just two non-duds (control

condition) and four that include the same two non-duds plus

four ‘duds.’ These latter four lineups differed from each

other in terms of the degree of dissimilarity of the duds.

Because the term ‘duds’ refers specifically to highly

dissimilar lineup members, in the present study we refer to

those four individuals whose similarity we manipulated as

‘‘fillers,’’ and the two highly similar individuals who remain

constant across all lineups as ‘‘false targets.’’ In order to

create multiple lineups with varying levels of filler

dissimilarity, we showed undergraduate students (n = 91)

51 photographs of people’s faces one at a time in random

order beside a looped 8-s video clip of the male perpetrator.

Participants rated the similarity of each photograph to the

perpetrator on a 1 (extremely dissimilar) to 9 (extremely

similar) scale. Each photograph was then rank ordered

according to the average similarity rating from 1 (most

dissimilar) to 51 (most similar). The two photographs rated

highest in similarity (Ms = 4.52 [4.0, 5.1] and 4.41 [3.9,

5.0]) were selected to serve as the two false targets for each

lineup. The next four most highly rated photographs (rank

order numbers 46-49; M = 3.72 [3.4, 4.1]) were selected to

be used as the low dissimilarity fillers, rank order numbers

32-35 (M = 2.52 [2.2, 2.8]) were selected to be used as the

moderate dissimiliarity fillers, rank order numbers 17-20

(M = 1.91 [1.7, 2.1]) were selected to be used as the

moderately high dissimilarity fillers, and the four lowest

rated photographs (rank order numbers 1–4; M = 1.23 [1.1,

1.4]) were selected to be used as the high dissimilarity fillers.

Pair-wise comparisons confirmed significant differences

between the means of each level of dissimilarity (high

dissimilarity vs moderately high dissimilarity t(90) = 5.94,

p \ .001, d = 1.25; moderately high dissimilarity vs

moderate dissimilarity t(90) = 4.97, p \ .001, d = 1.05;

moderate dissimilarity vs low dissimilarity t(90) = 7.04,

p \ .001, d = 1.48). All lineups were created from the two

false targets plus the four appropriate fillers. Appendix C

displays all dud lineups and the actual perpetrator.

Measures. All similarity and confidence ratings were

assessed on 1 (low confidence/low similarity) to 10 (high

confidence/high similarity) scales.

Procedure

Participants completed this study online. They viewed the

mock crime and then responded to questions concerning

personal and demographic information (as a short filler

task) and were randomly assigned to all conditions. In

the forced identification conditions, participants were

given written instructions via the computer that they were
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to make an identification from the lineup (i.e., they could

not indicate that the criminal was not in the lineup). In

the elective identification conditions, participants were

given written instructions that they were to either identify

a lineup member or say that the perpetrator was not in

the lineup. In the prohibited identification conditions,

participants were given no instructions regarding making

an identification, and were never asked for any identifi-

cation decision. Participants then viewed their assigned

lineup (and either made an identification or not, accord-

ing to instruction condition). All participants, regardless

of instruction type, then indicated their confidence that

each lineup member was the perpetrator, and indicated

how similar each lineup member was to their memory of

the perpetrator. Participants were then debriefed and

excused.

Results

Table 3 displays mean confidence and similarity ratings of

false target lineup members as a function of filler dissim-

ilarity and identification requirement condition.

The Dud Effect as a Function of Dud Dissimilarity

The first set of results examines whether the dud effect

depends on the degree of dissimilarity of the fillers and thus

collapses across identification requirement conditions.

Effect of Duds on Confidence. To test whether the

presence of duds increased confidence in the non-duds, we

compared the mean false target confidence ratings in each of

the four filler-present lineups to mean false target confidence

ratings in the control condition. In order to account for

multiple comparisons, a Bonferroni adjustment was made,

which set our critical alpha level to .05/4 = .012.

The presence of fillers significantly inflated average

confidence that a false target was the criminal only in the

highly dissimilar filler condition, t(77) = 3.17, p \ .01,

d = 0.72, but in none of the other conditions (moderately

high dissimilarity: t(79) = 1.51, p = .13, d = 0.34; mod-

erate dissimilarity: t(78) = 1.04, p = .30, d = 0.24: low

dissimilarity, t(96) = 0.05, p = .96, d = 0.01).

Effect of Duds on Similarity. To test whether the

presence of duds increased perceived similarity, we

Table 3 Mean confidence scores and similarity ratings (SDs in parentheses and 95% CIs in square brackets) of the average non-dud lineup

members as a function of filler dissimilarity and identification requirement condition in Study 4

Identification requirement Filler dissimilarity to target

No fillers High

dissimilarity

Moderately high

dissimilarity

Moderate

dissimilarity

Low

dissimilarity

Confidence

Forced identification 5.2 (1.3) 6.8 (1.8) 5.4 (2.5) 3.4 (2.3) 4.6 (2.3)

[4.5, 5.9] [5.6, 7.9] [4.1, 6.8] [1.5, 5.4] [3.3, 5.9]

Elective identification 3.0 (1.7) 5.2 (2.4) 5.4 (2.5) 4.6 (2.9) 3.8 (2.7)

[1.9, 4.1] [3.8, 6.6] [3.2, 7.5] [2.5, 6.7] [2.5, 5.2]

Prohibited identification 5.3 (1.3) 6.1 (2.2) 5.2 (2.9) 4.1 (2.8) 5.1 (2.4)

[4.5, 6.0] [4.7, 7.6] [3.5, 6.8] [2.8, 5.3] [4.1, 6.2]

Overall 4.6 (1.7) 6.0 (2.2) 5.3 (2.6) 4.1 (2.7) 4.6 (2.5)

[4.0, 5.1] [5.3, 6.7] [4.5, 6.2] [3.2, 4.9] [3.9, 5.2]

Similarity

Forced identification 6.6 (2.2) 8.0 (1.8) 6.3 (2.7) 5.4 (2.5) 3.8 (2.3)

[5.4, 7.7] [6.9, 9.2] [4.8, 7.7] [3.4, 7.5] [2.5, 5.1]

Elective identification 4.4 (1.5) 7.0 (2.4) 5.7 (2.5) 4.3 (2.7) 4.2 (2.1)

[3.5, 5.3] [5.6, 8.3] [3.6, 7.8] [2.3, 6.3] [3.1, 5.2]

Prohibited identification 5.7 (1.3) 7.7 (2.0) 6.1 (2.8) 4.5 (2.8) 5.2 (2.7)

[4.9, 6.4] [6.4, 9.0] [4.5, 7.6] [3.2, 5.8] [4.0, 6.3]

Overall 5.7 (1.9) 7.5 (2.1) 6.1 (2.6) 4.7 (2.7) 4.5 (2.4)

[5.1, 6.3] [6.8, 8.2] [5.2, 6.9] [3.8, 5.5] [3.8, 5.1]
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compared the mean false target similarity ratings in each of

the four filler-present lineups to mean false target similarity

ratings in the control condition. In order to account for

multiple comparisons, a Bonferroni adjustment was made,

which set our critical alpha level to .05/4 = .012.

The presence of duds significantly inflated similarity

scores only in the highly dissimilar filler condition,

t(77) = 4.15, p \ .01, d = 0.95, but not for the moderately

high dissimilarity condition, t(79) = .807, p = .42,

d = 0.18, or the moderate dissimilarity condition, t(78) =

1.96, p = .05. d = 0.44. Interestingly, the presence of low

dissimilarity fillers lowered the similarity scores of the

false targets, t(96) = 2.59, p = .01, d = 0.53.

Effect of Duds on Choosing. To determine whether

the presence of duds increased choosing rates, we must

examine only participants in the elective identification

instruction conditions because that is the only condition

where participants were allowed to choose whether or not to

make an identification. Because we only found the dud effect

among participants who viewed a lineup with highly

dissimilar fillers, we only examined that condition. The

presence of highly dissimilar fillers did not significantly

affect the likelihood that a witness would make an

identification v2 (df = 1, n = 26) = .52, p = .47, u = .14.

The Dud Effect as a Function of Identification

Requirement Condition

This set of analyses examine whether the magnitude of the

dud effect is dependent on having previously committed

oneself to a response option. Because the dud effect was

only found in the high dissimilarity filler lineup condition,

all comparisons involve only this highly dissimilar filler

condition and the control condition.

If committing oneself to a decision drives the dud effect,

it should disappear in the condition in which participants

did not make an identification. A 3 (identification

requirement) 9 2 (filler dissimilarity: highly dissimilar vs

control) ANOVA failed to produce a significant interaction

on both the average non-dud confidence, F(2,73) = .85,

p = .43, Cohen’s f = .15, and the average non-dud simi-

larity, F(2,73) = .56, p = .58, Cohen’s f = .12, suggesting

that the dud effect was present regardless of whether wit-

nesses were forced to make an identification, were unable

to make an identification, or chose themselves whether to

make an identification or not.

Further evidence supporting the idea that committing

oneself to a decision has no bearing on the dud effect can be

derived by looking just at the choosers’ data. Specifically, if

committing oneself to a decision is necessary to produce the

dud effect, then the dud effect should be exhibited for the

identified false target, but not for the non-identified false

target. To examine this, 2 (filler dissimilarity: control vs

highly dissimilar) 9 2 (non-dud: identified vs not identi-

fied) mixed ANOVAs (with non-dud as a within-subjects

factor) were conducted on all witnesses who made an

identification (i.e., all witnesses in the forced identification

condition, and witnesses who chose to make an identifica-

tion in the elective identification condition). Mean scores

are displayed in Table 4. The presence of highly dissimilar

fillers inflated both confidence, F(1, 32) = 75.13, p \ .001,

Cohen’s f = 1.53, and similarity ratings, F(1, 32) = 36.49,

p \ .001, Cohen’s f = 1.07. More importantly for present

purposes, the interaction was non-significant for confidence

ratings, F(1, 32) = 1.36, p = .25, Cohen’s f = .21 indi-

cating that duds inflated confidence ratings for all false

targets regardless of whether the false target had been

identified or not. Similarly, the interaction was also non-

significant for similarity ratings, F(1, 32) = .03, p = .87,

Cohen’s f = .03, indicating that duds inflated similarity

ratings for all false targets, regardless of whether the false

target had been identified or not.

Test of Mediation

To test whether the effect of duds on confidence was

mediated by inflated perceptions of similarity, Baron and

Kenny’s (1986) method of mediation testing was con-

ducted. Because the dud effect was only found when

comparing the control condition to the highly dissimilar

filler condition, only these conditions were used in the

analysis. All conditions for mediation were met. The

presence of duds significantly predicted average confi-

dence that the false targets were the criminal, b = .70,

Table 4 Mean confidence and similarity ratings (SDs in parentheses

and 95% CIs in square brackets) of non-dud lineup members as a

function of filler dissimilarity condition and non-dud identification

status among witnesses who made an identification in Study 4

Non-dud identification status

Filler dissimilarity condition Identified Not identified

Confidence

High dissimilarity fillers (n = 16) 8.4 (1.6) 4.7 (3.0)

[7.5, 9.2] [3.1, 6.3]

No fillers (n = 18) 7.5 (2.2) 2.7 (1.7)

[6.4, 8.6] [1.9, 3.5]

Similarity

High dissimilarity fillers (n = 16) 8.9 (1.2) 6.3 (3.0)

[8.3, 9.6] [4.7, 7.9]

No fillers (n = 18) 7.8 (2.4) 5.0 (2.7)

[6.6, 9.0] [3.6, 6.4]
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t = 3.17, p = .002. The presence of duds significantly

predicted the average similarity score for the false targets,

b = .93, t = 4.15, p \ .001. Average similarity score for

the false targets predicted average false target confidence

score, even when controlling for the presence of duds,

b = .58, t = 6.33, p \ .001. Finally, the relationship

between the presence of duds and average false target

confidence was reduced to non-significance when con-

trolling for average similarity score for the false targets,

b = .16, t = .81, p = .42. Sobel’s (1982) test, which tests

the significance of the mediated path, was significant,

z = 3.47, p \ .001.

Discussion

There are three main findings from Study 4: (1) the dud

effect occurred only when there was a high level of dis-

similarity between the duds and the criminal, and

disappeared otherwise; (2) the dud effect was mediated by

increases in perceived similarity of the non-duds to the

criminal; (3) the dud effect did not seem to depend on

having previously made an identification. All of these

findings are consistent with the perceptual contrast

hypothesis: The presence of highly dissimilar fillers makes

others in the lineup appear more similar to the criminal,

increasing witnesses’ confidence that those individuals are

the criminal, and because they do so at a purely perceptual

level, the effect does not depend on having previously

made an identification. In contrast, these findings contra-

dict predictions made by other possible theoretical

accounts of the dud effect. For example, the cognitive

dissonance hypothesis predicts that the dud effect should

have gotten stronger the more similar the fillers were to the

criminal, and should only appear for lineup members who

had been previously identified. Consequently, the results of

Study 4 are consistent with the previous studies: Duds

inflate confidence that a non-dud is the perpetrator by

means of increasing the perceived similarity of that non-

dud to the criminal.

Not only is it true that the perceived similarity of an

individual to one’s memory of a criminal is inflated by

the presence of highly dissimilar fillers, but it also seems

to be true that perceived similarity is deflated by the

presence of highly similar fillers. The current study

showed that when witnesses viewed a lineup composed of

low dissimilarity (i.e., highly similar) fillers, their simi-

larity ratings for the false targets were lower than control.

This unanticipated, yet perfectly consistent finding, sug-

gests that the dud effect is simply a specific manifestation

of a more general principle: Similarity judgments are

determined, in part, by context. Given the importance that

perceived similarity plays in eyewitness identification, it

is surprising that this realization has been so slow in

coming. In fact, only two other studies that we are aware

of (Charman, Hyman Gregory, & Carlucci, 2009;

McQuiston-Surrett, Douglass, & Burkhardt, 2008) have

demonstrated the malleability of similarity judgments.

Models of eyewitness behavior have tended to neglect the

role of context on perceived similarity, often assuming

that perceived similarity is purely a function of shared

features between two faces plus random variation (e.g.,

the WITNESS model; Clark, 2003). These results suggest

that these theories are missing an important piece of the

picture: Perceived similarity is largely subjective, varying

from context to context.

And if perceived similarity is dependent on context,

why not other variables as well? As we have shown,

confidence that one’s identification was correct is simi-

larly dependent on context. Although this point has been

partly recognized in the literature—for example, it has

been recognized that confidence varies depending on

whether the witness received post-identification feedback

(Wells & Bradfield, 1998), the public vs private nature

of the feedback (Shaw, Appio, Zerr, & Pontoski, 2007),

etc., the current studies demonstrate that this context is

embedded within the structure of the lineup itself. When

a witness claims to be 80% confident that the identified

person was the criminal, it is important to realize that

this claim is not purely a function of the witness’s meta-

cognitive abilities, but is tied to the specific lineup that

was viewed. The confidence a witness expresses con-

cerning an identification, in other words, is expected to

vary, depending on the fillers present within that lineup.

In the best-case scenario, this influence of lineup context

on witness confidence is limited to the presence of

highly dissimilar fillers, as demonstrated in the current

study; on the other hand, research into the influences of

lineup construction on confidence has likely just scrat-

ched the surface, and there may be many other

contextual lineup factors that also influence confidence.

For example, if the dud effect is a perceptual phenom-

enon, as the data tend to indicate, then the magnitude of

the effect may be dependent not just on the contents of

the lineup (i.e., the fillers), but it may also be dependent

on the physical structure of the lineup itself—lineups

composed of faces that are tightly bunched may create a

stronger perceptual contrast, and thus a stronger dud

effect, than lineups composed of faces that are not

tightly bunched. Researchers, as well as those who pro-

vide expert testimony in court, should be aware as much

as possible of how lineup context may affect witness

confidence.
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General Discussion

Results from four studies provide evidence that the addi-

tion of highly dissimilar lineup fillers—duds—to a lineup

can increase the confidence with which a false identifica-

tion is made, and that it can do so independently of

witnesses’ identification decision. Results from multiple

studies suggest that this phenomenon is mediated by an

increase in perceived similarity of non-dud lineup members

to witnesses’ memories of the criminal. In other words, the

presence of highly dissimilar lineup members makes the

similar-looking lineup members appear even more similar

to the criminal. This, in turn, increases the confidence with

which witnesses identify one of these similar-looking, but

innocent, lineup members.

This finding that, under specific circumstances, the

addition of alternatives can increase the confidence with

which one chooses a response option, provides evidence

that support theory, which claims that the addition of

response options can never increase the perceived support

for a response, is, at best, an incomplete account of how

people assess their confidence in decisions. This effect was

first noted by Windschitl and Chambers (2004), but was

limited to non-perceptual and non-memorial decision-

making tasks. The current manuscript extends the gener-

ality of this effect to cover a perceptual, memorial

decision-making task. But the mechanism by which the

presence of duds inflated witnesses’ confidence in their

lineup identifications (i.e., via an increase in perceived

similarity) raises interesting questions about the nature of

the dud-alternative effect more broadly. After all, the ori-

ginal Windschitl and Chambers (2004) studies did not

involve perceptual tasks, and yet they nonetheless found

the dud-alternative effect. There are at least two ways to

account for this.

First, it is possible that the dud-alternative effect oper-

ates in multiple ways. The presence of duds might have

multiple effects; the specific route via which the duds

inflate confidence may be a consequence of the specific

stimuli and methodological procedures used in that study.

Duds may increase the number of favorable pair-wise

comparisons one makes from general probability-based

reasoning, but may also invoke a perceptual contrast when

the task is more perceptual in nature.

Second, there may exist a more general principle at play,

a single superordinate principle that can explain both the

increase in confidence seen in the Windschitl and Cham-

bers (2004) studies as well as the increase in confidence

seen in the current studies. The two different routes through

which duds inflate confidence may simply be two different

manifestations of this more general, underlying principle.

This overarching principle would have to be broad enough

to transcend the methodological differences between the

various studies demonstrating a dud-alternative effect.

What could this principle be?

A Scaling Effect Explanation

The inflation of confidence seen in the Windschitl and

Chambers (2004) studies as well as in the current manu-

script’s studies may, in fact, both be due to an artifactual

scale effect. When someone must generate a similarity

score between two faces on a subjective scale (such as a 1-

to-7 scale), she must first, in effect, generate anchor points.

What exactly does a score of ‘1’ mean? If the criminal was

a 21-year-old white male, surely a 80-year-old black male

may be considered dissimilar enough to warrant a ‘1’ on

the similarity scale. But someone else may reason that a

80-year-old black female would be even more dissimilar,

and if so, then the 80-year-old black male must warrant a

higher similarity score than ‘1.’ (And someone else may

reason that a refrigerator is even more dissimilar than

that….) The point is that each individual person must

subjectively (and probably implicitly) decide for them-

selves what these anchors are. Because there is no

objective way to determine these anchor points, they may

be affected by external influences. One of these influences

may be the presence of duds.

In the absence of duds, people may implicitly assign a

moderately dissimilar person as being the lowest anchor

point on the similarity scale. But when those duds are

present, people may reason that the lowest anchor point

must account for those highly dissimilar individuals, and

thus they implicitly assign a highly dissimilar person as

being the lower anchor point. The presence of duds thus

creates a different subjective similarity scale. If we assume

then that a given non-dud is 4 ‘units’ of similarity away

from a moderately dissimilar person, and 5 ‘units’ of

similarity away from a highly dissimilar person, then that

non-dud will receive a similarity score of ‘5’ from the non-

dud lineup (because the lowest anchor point is a moder-

ately dissimilar person), whereas the same non-dud will

receive a similarity score of ‘6’ when the duds are present

(because the lowest anchor point is a highly dissimilar

person). To the extent that confidence judgments are based,

at least in part, on similarity judgments, duds will affect

confidence similarly.

Both the perceptual contrast explanation and the scaling

account make similar predictions regarding the effect of the

addition of duds to a lineup on perceived similarity and

confidence. Other data, however, might be able to distinguish

between these two accounts. Take the effect of duds on

choosing. One the one hand, a scaling effect, because it is

purely an artifact of the subjectivity of similarity scales and

not a psychological or perceptual effect, has difficulty

accounting for the increase in choosing as seen in Study 2,
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whereas the perceptual contrast hypothesis can easily

explain it (i.e., inflated perceived similarity increases the

likelihood that the lineup member will surpass a decision

criterion). On the other hand, this effect failed to replicate in

Studies 3 and 4. If duds are eventually shown to reliably

increase choosing, that would seemingly provide strong

evidence against the scaling explanation as the driving force

behind the dud effect. Until that time, the scaling explanation

seems viable.

There could be another way to distinguish between

these two explanations. Note that the scaling account

would produce the dud effect without changing wit-

nesses’ phenomenological experience of the perceptual

similarity of the non-duds to the criminal. The difference

between the scaling effect explanation and the perceptual

contrast explanation then is whether the duds produce an

actual change in perceptions of similarity (as predicted by

the perceptual contrast account), or whether they leave

the perceptions intact, but simply change the underlying

scale on which similarity is measured. One way to dif-

ferentiate between these two hypotheses is thus to use

scales with more objective anchor points. Imagine that

instead of allowing the witness to self-generate the

anchor points, they are instead provided to the witness.

The perceptual contrast explanation predicts that the

presence of duds will still produce a dud effect, whereas

the scaling effect predicts that forcing these anchors will

eliminate the dud effect (since the scale is, in effect,

locked in place).

Anomalous Data

In addition to the predicted dud effects, there were also

some interesting secondary effects observed in the data.

First, as mentioned in the discussion for Study 3, the

effect of duds on confidence was dissociated from the

effects of duds on other testimony-relevant measures. This

is somewhat unusual in the eyewitness field; other

manipulations (such as post-identification feedback; Wells

& Bradfield, 1998) tend to affect all of these measures

(although see Wells & Bradfield, 1999, for an exception

of a prior thought manipulation that affected confidence

but none of the other measures). This dissociation has

implications for our understanding of how witnesses form

their post-identification judgments (as discussed in the

discussion section for Study 3), and thus warrants further

research.

Second, one unanticipated but highly interesting finding

was that biased instructions on their own increased wit-

ness confidence in a mistaken identification (Study 3).

Despite decades of research on the effects of biased

instructions on witnesses’ tendency to make an identifi-

cation, few other studies have examined the effect of

biased instructions on confidence in a way that avoids

confounding differences in instructions with differences in

choosing rates. If a reliable effect, this finding suggests

that biased instructions may have a doubly biasing effect

– not only do they increase the rate of mistaken identifi-

cations (Malpass & Devine, 1981; Steblay, 1997), but

they may also increase the confidence with which those

mistaken identifications are made. Clearly, this effect

warrants further research.

Third, Study 2 (but not Studies 3 or 4) showed an

increase in choosing rates among witnesses shown a dud

lineup. At this time, the reliability of these effects is

unclear. Certainly it is normal to observe some jumpiness

in the data when examining a new effect, as we do not

know the exact conditions that promote or inhibit the

effects. Future research should help to determine the reli-

ability of these effects, and the conditions under which

they will be observed. For example, an inflation in per-

ceived similarity may result in increased choosing when

witnesses make absolute judgments (because a given

lineup member is more likely to surpass a witness’s

decision criterion), but not when witnesses make relative

judgments (because the difference between the two non-

duds increases equally, thus maintaining the magnitude of

the difference between the best and next-best lineup

choices; some conceptualizations of relative judgments

postulate that the magnitude of this difference may have to

surpass a criterion before a lineup member is identified;

Clark, 2003). If, as suggested by some researchers, the

tendency to use an absolute or a relative judgment strategy

in turn varies as a function of memory quality (e.g.,

Brewer, Gordon, & Bond, 2000; Charman & Wells, 2007),

then the effects of duds on choosing rates may likewise

depend on such factors.

Fourth, witnesses who decided not to make an iden-

tification in Study 2 were more confident in their lineup

rejection if they had viewed a dud lineup than if they had

viewed a non-dud lineup. This anomalous datum is dif-

ficult to reconcile with our explanation for the dud effect:

If the presence of duds increases the perceived similarity

of the non-duds to the criminal, then presumably non-

choosers should be less confident in their lineup rejec-

tions. Although there are numerous post-hoc explanations

for this anomaly (e.g., perhaps witnesses who decide not

to make an identification differ in certain relevant

respects compared to witnesses who decide to make an

identification), because no other studies collected non-

choosers’ confidence in their rejections, the reliability of

this finding is unknown, and we prefer to approach this

finding cautiously.
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Practical Implications

The observed findings have important implications with

respect to the creation of lineups as well as the post-hoc

interpretation of witnesses’ lineup decisions. For instance,

one of the most common and obvious recommendations to

decrease the likelihood of a false identification is to include

a minimum number of fillers in the lineup (often five: e.g.,

Technical Working Group, 1999). Although this is

undoubtedly a good recommendation in the majority of

cases, its mandate could, under specific circumstances,

backfire. A difficulty in meeting any arbitrary minimum

number of similar-looking lineup members may lead police

to insert dissimilar-looking people into a lineup, potentially

putting the innocent suspect at greater risk than if the

recommendation had not been made in the first place! And

although Study 4 indicated that this backfire effect may

tend to occur primarily when the additional lineup mem-

bers are extremely dissimilar to the criminal, some

eyewitness researchers (including the second author of this

paper) have seen multiple examples of egregious lineups.

To be clear, we are certainly not recommending that police

officers NOT attempt to meet a standard for the minimum

number of lineup fillers; rather, this potential backfire

effect simply underscores the importance of choosing those

fillers wisely.

The current results also have important implications for

how eyewitness experts evaluate the quality of a lineup

post-hoc. One method of evaluating the fairness of a lineup

is to administer the lineup to a series of mock witnesses—

people who have never seen the perpetrator—along with a

description of the perpetrator, and to force these mock

witnesses to attempt an identification of the suspect (Wells,

Leippe, et al., 1979). A fair lineup is considered one in

which the suspect is not chosen any more frequently than

chance (e.g., roughly 16.7% of the time from a six-person

lineup). If a suspect is chosen more often than by chance,

the logic goes, then there must be something other than

one’s memory for the criminal that led mock witnesses to

identify that person (which would usually be some sort of

bias within the construction of the lineup itself). For

example, if a suspect is identified from a six-person lineup

by 50% of mock witnesses, it is considered to be biased

against the suspect.

One can calculate the functional size of the lineup from

this measure as being the reciprocal of the proportion of

mock witnesses who identify the suspect. In our hypo-

thetical case, the functional size of the lineup is thus 2/

1 = 2, which means that that particular six-person lineup

is functionally equivalent to a fair two-person lineup. This

means that a two-person lineup composed to two equally

similar lineup members is functionally equivalent to a six-

person lineup composed of those same two lineup

members alongside four duds who are so dissimilar to the

perpetrator that they do not even get identified by mock

witnesses.

But herein lies the problem. Because although a func-

tional size analysis indicates that these two hypothetical

lineups are functionally equivalent, the current results

empirically demonstrate that this is in fact not the case.

The dud-present, six-person lineup is actually more biased

than the dud-absent two-person lineup, because the pres-

ence of duds inflates the confidence with which witnesses

identify an innocent person. Other measures of lineup

size—such as effective size (Malpass, 1981)—also do not

pick up this type of bias. In other words, the most com-

monly used methods of ascertaining lineup bias post-hoc

are blind to certain types of bias. As a consequence, to the

extent that the dud effect occurs in real-world lineups,

post-hoc assessments of lineup bias should actually tend to

underestimate the amount of bias actually present within a

lineup. Eyewitness researchers who testify in court about

the bias within a given lineup should be cognizant of this

possibility.

Theoretical Implications

Presumably, a witness’s decision to identify a specific

lineup member and provide a corresponding confidence

judgment are based on a number of factors, one of the most

important of which is likely the perceived similarity

between the lineup member and the witness’s memory of

the criminal. And yet despite the importance that this

similarity likely plays in driving witnesses’ decision pro-

cesses, very little research has examined factors that may

influence it (but see Charman et al., 2009, for an example

of the malleability of similarity judgments among mock

detectives and mock jurors). The current results suggest

that perceived similarity may be an important mediator of

the witnesses’ decisions, and that consequently, variables

that alter similarity in turn alter these decisions. In fact,

some theoretical models of eyewitness behavior already

incorporate a role for this similarity (e.g., the WITNESS

model; Clark, 2003). It is unfortunate then that there has

been little research examining factors that influence per-

ceived similarity. Certainly, it would benefit the field to

discover such factors.

Predictions about the existence of the dud effect origi-

nated by extending findings from the basic decision-

making literature to a lineup context. This general strategy

of incorporating existing eyewitness phenomena into pre-

existing theoretical frameworks, often underutilized,

should benefit the field by leading to deeper insights about

the cognitive processes of witnesses as well as leading to

the discovery of other variables that may influence their
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decisions. After all, it is not as if witnesses rely on a dif-

ferent subset of cognitive processes than non-witnesses;

humans certainly did not evolve modular brain areas to

perform lineup identifications! And yet our theories of

eyewitness behavior—when they even exist—are often

divorced from the general decision-making literature.

Instead, our theories of eyewitness behavior are often

created de novo to explain findings specific to the eye-

witness area. Although creating a theory specifically to

address a particular phenomenon has its place and is not

necessarily problematic, its overuse does have potential

drawbacks, including (1) potentially insulating the field, (2)

mistakenly implying that witness behavior is fundamen-

tally different from other general behaviors, and (3)

rendering us blind to procedural improvements and prob-

lems that are hinted at by general psychological principles.

One way to avoid these potential problems is to develop

theories for our specific sub-area by co-opting basic cog-

nitive and social theories and then adapting them to the

specific problem at hand. Although a few researchers have

attempted to adapt general psychological theories to

explain more specific eyewitness phenomena (e.g., instance

theory: Charman & Wells, 2007; signal detection theory:

Meissner, Tredoux, Parker, & MacLin, 2005), more

bridges between eyewitness phenomena and basic deci-

sion-making processes would undoubtedly be beneficial.

Recommendations

The most obvious recommendation that falls out of this

research is that lineup-constructors should not add highly

dissimilar people to their lineup. Of course, given that the

lineup-constructor does not know who the criminal is

(indeed, that is the very purpose of the lineup), this may be

easier said than done. Fortunately, our research suggests

that the dud effect may be limited to lineups that contain

highly dissimilar duds (indeed, in Study 4 we only found it

when the criminal was a white male and the duds were

composed of two Black men and an Asian man!). Pre-

sumably then, matching the fillers to a description of the

criminal given by the witness should be sufficient to avoid

the effect. Then again, Studies 1 and 2 found the effect with

less egregious (although still heavily biased!) lineups.

Obviously more research is needed to determine the con-

ditions that promote or inhibit the dud effect; suffice to say,

the addition of dissimilar fillers should be avoided.

More generally, this research undermines the implicit

assumption that the addition of dissimilar lineup members

cannot harm the lineup. It is likely this underlying

assumption that has led police to sometimes throw highly

dissimilar fillers into a lineup, under the belief that even if

they were not beneficial to the lineup, at least they could

not harm it. As the present research demonstrates, highly

dissimilar fillers can harm the lineup. Not only does this

have implications for how lineups should be constructed,

but it also means that researchers providing expert testi-

mony should be aware of this bias when assessing the

quality of the lineup post-hoc. The presence of duds should

lead an expert to be suspicious not only of any identifica-

tion from that lineup, but also of the witness’s confidence

statement following that identification.

Appendix A

Dud lineup and actual perpetrator from Experiments 1 and

2. Note that the non-dud version of this lineup consisted of

only lineup members 2 and 5.
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Appendix B

Dud lineup and actual perpetrator from Experiment 3. Note

that the non-dud lineup consisted of only lineup members 2

and 5.

Appendix C

Dud lineups and actual perpetrator from Experiment 4.

Note that the non-dud version of the lineups consisted of

lineup members 2 and 5.
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