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Consumers often try to visually identify a previously encountered product among a
sequence of similar items, guided only by their memory and a few general search
terms. What determines their success at correctly identifying the target product in
such “product lineups”? The current research finds that the longer consumers
search sequentially, the more conservative and—ironically—inaccurate judges
they become. Consequently, the more consumers search, the more likely they are
to erroneously reject the correct target when it finally appears in the lineup. This
happens because each time consumers evaluate a similar item in the lineup, and
determine that it is not the option for which they have been looking, they draw an
implicit inference that the correct target should feel more familiar than the similar
items rejected up to that point. This causes the subjective feeling of familiarity con-
sumers expect to experience with the true target to progressively escalate, making
them more conservative but also less accurate judges. The findings have practical
implications for consumers and marketers, and make theoretical contributions to
research on inference-making, online search, and product recognition.
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O ne of the authors recently visited an acquaintance’s
house, where he sat in an exceptionally comfortable
chair, offering unmatched fit and support. After the visit,
the author tried to find the exact same model on the manu-
facturer’s website, but found himself browsing through
dozens of similar-looking chairs, guided only by a fuzzy
recollection of the shape and size of the chair in which he
sat earlier. Such product search experiences appear quite
common. Indeed, a survey we conducted suggests that a
majority of consumers have occasionally tried to visually
identify a previously encountered product among
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numerous similar options examined sequentially (see web
appendix A). In such cases, what influences consumers’
likelihood of correctly identifying the target product when
they finally encounter it in their search?

Despite the everyday prevalence of such experiences—
which we label “product lineups”—Ilittle prior research has
examined them directly. Previous work has examined how
memory impacts product recognition (Bettman 1979), how
advertisements influence recall (Norris and Colman 1992),
how the size of the set under consideration influences deci-
sion quality and satisfaction (Diehl 2005; Diehl and
Poynor 2010), and factors that affect how long consumers
search for the lowest price (Rowley 2000; Stigler 1961;
Titus and Everett 1995). Little is known, however, about
how the internal dynamics of product search experiences
may influence the accuracy with which consumers are able
to identify a previously encountered target product embed-
ded in a sequence of relevant but incorrect options.

We examine how identification accuracy is influenced
by the dynamics of the sequential search experience itself.
Specifically, we propose that as consumers screen options
to find the product they encountered before, their internal
matching threshold (i.e., the level of perceived fit beyond
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which they conclude that they have found the option for
which they have been looking) becomes progressively
higher. This elevated matching threshold leads consumers
to be more likely to falsely reject the true target for which
they have been looking when they finally encounter it (i.e.,
to misidentify the correct product as incorrect).
Consequently, screening more options makes consumers
more conservative judges, but—ironically—it may also
make them less likely to correctly identify the true target.

We hypothesize that consumers’ matching threshold may
escalate because each time consumers evaluate a relevant
option in a product lineup and judge it to be incorrect, they
draw an implicit inference that the true target must feel
even more familiar or right than the options screened up to
that point. That is, people’s implicit expectation for the
level of felt fit between the correct target and the represen-
tation they hold in their memory is ratcheted up each time
they dismiss an option that does not feel sufficiently right.

This research makes several contributions. First, it intro-
duces the notion of product lineups and examines a novel
process that influences the accuracy with which consumers
are able to identify options. Second, it extends prior re-
search on visual recognition, specifically as it applies to
recognizing a previously seen item among multiple look-
alikes. Third, the findings advance understanding of mech-
anism that may bias respondents’ identification accuracy in
other contexts beyond product identification, such as police
lineups (see Reisberg 2014 for a review).

THEORETICAL BACKGROUND

Consumers often visually search for a product they en-
countered previously without knowing its exact name.
Whether we see a product in an advertisement but fail to
register the name of the brand, observe others using an at-
tractive product but are reluctant or unable to ask for
details, or directly experience a high-quality product, we
often later find ourselves looking for the specific product
we encountered before. Consumers often wish to find a
specific product they saw earlier, rather than an alternative,
because they believe that particular option would deliver
high quality or performance (e.g., athletic gear or technical
equipment), convey a social signal or another symbolic
trait (e.g., a fashion statement, fitting in), or satisfy their
curiosity regarding the previously encountered item, even
if they are open to buying something else eventually. In all
these scenarios, consumers may try to visually identify a
specific brand, model, or product among many lookalikes
(to which we refer here as “lures”), guided only by a fuzzy
recollection of the previously encountered target.

Screening options in a sequential product lineup is, by
definition, a product search task. However, it differs from
the prototypical task examined in many classic works on
consumer search (Hoch, Bradlow, and Wansink 1999;
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Moorthy, Ratchford, and Talukdar 1997; Rothschild
1978; Stigler 1961; Zwick et al. 2003). Such work has
typically focused on how long the consumer continues to
search, given a search cost, until finding an option that is
good enough (e.g., meets the consumer’s reservation
price, which is often unknown and determined on the
fly). In contrast, we examine situations where consumers
try to assess the visual match between the options they
encounter in the search and a representation they hold in
memory of a specific item encountered previously (i.e.,
“is this what I have seen before?”’). Further, although con-
sumers’ preferences or ideal points may sometimes shift
during search, as consumers discover new features or
options (Hauser, Dong, and Ding 2014), preferences are
less likely to shift in the situations we described above,
where consumers strive to identify a specific previously
encountered product, regardless of how attractive other
items in the lineup appear to be. Thus, the current re-
search holds preference constant during the search process
and focuses on identification accuracy.

This makes product lineups conceptually similar to vi-
sual recognition problems in which respondents are asked
to determine whether a stimulus (e.g., an image) presented
to them has or has not been previously seen (Benjamin and
Bawa 2004; Meissner et al. 2005; Palmer and Brewer
2012; Segal and Fusella, 1970). Visual recognition re-
search has often used signal detection theory as a concep-
tual framework for understanding visual recognition
effects. We briefly review some of the basic assumptions
of this theory, which we use as a basis for developing our
predictions.

According to signal detection models, any given stimu-
lus can be thought of as positioned along a continuum of
familiarity or strength of evidence, where previously en-
countered items are positioned higher than lures or distrac-
tors not previously encountered (Green and Swets 1966;
Palmer and Brewer 2012; Pleskac 2007; Snodgrass,
Volvovitz, and Walfish 1972; Wixted 2007). These models
suggest that people base their identification judgments on
some internal criterion, or threshold, for the strength of evi-
dence they require (i.e., the degree of perceived match). A
stimulus is judged to have been seen before if its level of
perceived match exceeds the internal decision threshold.
Novel items typically give rise to lower levels of perceived
match, which increases the likelihood that they be judged
as novel, whereas the opposite is true for previously en-
countered items. This basic notion of threshold-based judg-
ment is also a central tenet of global memory models
(Ashby and Perrin 1988; Eich 1982; Gillund and Shiffrin
1984; Nosofsky and Zaki 2003), which assume that any
stimulus gives rise to some level of felt familiarity when
encountered by a respondent. This perceived degree of fa-
miliarity is then compared to an internal threshold, to ar-
rive at a conclusion (e.g., “this feels like something I’ve
seen before”).
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The identification decision thus depends on where the
threshold is located. A stringent threshold implies that a
higher level of perceived match is required to elicit a yes
response (Palmer and Brewer 2012), which decreases the
likelihood of false identification but also that of correctly
identifying the true target. A lax threshold increases the
chances of false identification but also that of correctly
identifying the true target (i.e., anything that looks reason-
ably similar to the stored representation will be judged as a
match). Note that threshold location does not necessarily
entail, in and of itself, a change in discriminability or deci-
sion accuracy (Palmer and Brewer 2012).

A well-established finding is that threshold placement is
malleable (Brown, Lewis, and Monk 1977; Hirshman
1995). Matching threshold often shifts as a result of cues
that are independent of the evaluation process, such as pro-
viding respondents with accuracy feedback (Rhodes and
Jacoby 2007), instructions to use a more stringent or more
lax threshold (Estes and Maddox 1995), time delay be-
tween target encoding and the identification task (Singer,
Gagnon, and Richards 2002; Singer and Wixted 2006), the
perceived difficulty of recognition (Benjamin and Bawa
2004), and people’s beliefs regarding their own memory
accuracy (Miller and Wolford 1999; Verde and Rotello
2007). Whereas prior research has mostly focused on exter-
nal cues that affect this threshold, we explore how the in-
ternal dynamics of the task (i.e., having already rejected
incorrect items) may also influence the threshold
placement.

THRESHOLD ESCALATION THROUGH
INFERENCE FROM PRIOR REJECTIONS

We propose that consumers’ internal matching threshold
may progressively shift as a result of mismatch judgments
on prior items (i.e., lures). In particular, we propose a novel
mechanism where the more decision-makers reject similar
but incorrect lures, the more stringent their matching
threshold becomes. Consequently, decision-makers be-
come increasingly likely to erroneously reject the correct
target when it is finally encountered.

We argue that each time decision-makers evaluate
whether an option in a product lineup is the product seen
earlier, and judge it to be different (i.e., falling below their
internal matching threshold), they come to expect the cor-
rect target to provide a greater feeling of fit or rightness
(Cesario, Grant, and Higgins 2004; Schwarz 2006). That is,
people may reasonably infer that the correct target, when
encountered, should feel significantly more familiar than
any incorrect lure. Our prediction is consistent with the no-
tion that judgments of a target often shift disproportion-
ately in a direction opposite to a comparison standard from
which an item is perceived as different (Ford and
Thompson 2000; Mussweiler 2003; Sherif and Hovland
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1961; Shoots-Reinhard et al. 2014; Zellner et al. 2003). For
example, liking of a positive stimulus is amplified follow-
ing a less positive stimulus (Dolese et al. 2005; Parker
et al. 2008); and after consumers view a moving target, a
new target must move even faster in the same direction to
appear to be in motion (Warren 1985). Extending this
logic, we predict that after consumers judge a similar lure
in a product lineup as incorrect, they may expect the cor-
rect target to feel even more familiar, by way of contrast.
Consequently, after rejecting a lure, their internal matching
threshold should escalate. Namely, subsequent candidates
have to feel even more right to be judged as correct.

We further propose that this inference is inflated each
time another lure is evaluated in a sequence. Prior research
underscores the effect of repetition on inflated perceptions
and evaluations. For example, mere repetition of attitude
expression induces attitude polarization (Downing, Judd,
and Brauer 1992; Fazio et al. 1982) and inflates attitude
conviction and certainty (Holland, Verplanken, and van
Knippenberg 2003). Similarly, thinking more about an ob-
ject leads to more extreme evaluations (Tesser and Leone
1977; Tesser, Martin, and Mendolia 1995). This inflation-
through-repetition principle has been observed both for
nonevaluative and evaluative judgments (see Judd and
Brauer 1995 for a review).

Because judging and dismissing lures in a product lineup
is inherently reiterative, we predict that rejecting a longer
sequence of lures will result in more pronounced threshold
escalation, compared with a shorter sequence. Thus, the
more decision-makers reject similar but incorrect items in
a product lineup, the higher their internal matching thresh-
old becomes.

How might such ratcheting up of the internal threshold
impact identification accuracy? Ironically, although thresh-
old escalation makes decision-makers more conservative,
it may also decrease their identification accuracy because
it requires a stronger feeling of familiarity for an item to be
considered the correct target (Palmer and Brewer 2012).
Perceptual memory is often fuzzy and noisy (Krueger
1978; Schacter 1999), particularly for targets that are not
highly familiar (Hockley 2008; Megreya and Burton 2007,
Stretch and Wixted 1998). The stored representation of the
original target may also be distorted due to various percep-
tual or attitudinal factors (Beckwith and Lehmann 1975;
Huber and Holbrook 1979). Consequently, the benchmark
upon which the matching threshold is based is itself unsta-
ble and largely constructed (Whittlesea, Jacoby, and Girard
1990). It is therefore possible for the escalated matching
threshold to surpass even the degree of perceived match ac-
tually offered by the true target, resulting in the true target
being mistakenly judged as previously unseen when the in-
ternal threshold is sufficiently high. Much like a type II er-
ror in null hypothesis testing, a more stringent threshold
does not necessarily imply that the decision-maker
becomes more discerning of the correct target; rather, it
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implies that the decision-maker will require stronger evi-
dence (i.e., a feeling of match or familiarity) to conclude
that the item in question is the correct target.

In summary, we propose that, as consumers screen more
options in a product lineup, their internal threshold for
judging an item as the one they are seeking increases. This
makes consumers more likely to erroneously misidentify
the correct target as incorrect, the more they have already
screened similar but incorrect lures.

Note that our account focuses on shifts in the location of
the internal threshold decision-makers use to make a match
judgment, rather than the fluency of the target item
(Whittlesea et al. 1990), the activation of a rejection mind-
set or momentum (Xu and Wyer, 2012), fatigue, memory
decay, or inaction inertia (where people decline inferior
options after rejecting superior ones; Tykocinski and
Pittman 1998)—all of which are inconsistent with our find-
ings. We also test whether the effects may be driven by a
naive Bayesian inference about the chance of encountering
the correct target, decreased confidence in one’s judgment,
or doubt that the correct target will ever appear in the
lineup.

Five studies, involving incentive-compatible as well as
hypothetical decisions, provide novel insights into the dy-
namic nature of product lineups and demonstrate how
threshold escalation influences product identification.
Studies 1 and 2 demonstrate the effect while ruling out sev-
eral alternative accounts, such as rejection momentum or
inertia, fatigue, memory decay, distorted base-rate percep-
tion, participant attrition, doubt, and mere error. Studies 3
and 4 use a moderation approach to demonstrate the infer-
ential process underlying the effect, while further casting
doubt on alternative explanations based on rejection iner-
tia, doubt, memory decay, experimental demand, and mere
error. Study 5 identifies a boundary condition where con-
secutive mismatch judgments do not influence correct tar-
get identification accuracy. In all our studies, we a priori
exclude participants who fail standard attention checks
(Oppenheimer, Meyvis, and Davidenko 2009). We con-
clude with a discussion of the theoretical and practical
implications. Our web appendix includes additional studies
examining the effect of similarity between the target and
lures and the effect of lineup length on identification
accuracy.

STUDY 1: THRESHOLD ESCALATION IN
PRODUCT LINEUPS

Study 1 provides preliminary evidence for the threshold
escalation effect using a naturalistic, incentive-compatible
design. Participants first formed, through direct experience,
an authentic individual preference for a product. Then, we
incentivized them to find their preferred product in a
lineup, among several similar-looking but allegedly lower-
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quality lures, by giving them a chance to receive their cho-
sen option. We predicted that participants would be more
likely to falsely judge the correct target as incorrect when
the target was preceded by a longer sequence of relevant
but incorrect lures, due to an increase in participants’ inter-
nal matching threshold.

Method

One hundred six participants (M. = 20.7, 45.3%
women; no participants excluded from analyses) were indi-
vidually approached and recruited on the campus of a large
university. We collected responses across several days, and
the day on which the data was collected had no effect on
the results. We told participants that they would be partici-
pating in a marketing study.

Respondents who agreed to participate received two dif-
ferent Logitech wireless computer mouse devices. An ex-
perimenter blind to the experimental condition verbally
described the two devices as having both received the high-
est objective ratings among all other similar products on
the market and as having the longest battery life, highest
precision, and strongest connectivity. Participants were
then asked to physically examine the two devices and se-
lect their preferred option (66.3% preferred one mouse, but
preference did not influence the results nor interact with
any of our factors—all ps > .3—so it is not discussed fur-
ther). We asked them to briefly explain why they preferred
one mouse over the other, and then handed them a tablet
computer on which they completed the remainder of the
study. When they received the tablet, we unobtrusively
took back the two devices and put them inside an opaque
bag so that they could no longer be seen.

On the tablet, participants indicated which of the two
options they chose and rated how comfortable the selected
mouse felt and how likely they were to buy it. They also in-
dicated whether they had seen or used any of the two devi-
ces before. Twenty-five participants responded
affirmatively, and excluding them had no effect on the
results. Next, participants watched a short advertisement
clip, which served to cleanse their working memory. We
then told participants that they had a chance to win their
preferred mouse, as a token of gratitude, if they could iden-
tify it among other options. Participants were told they
would see several mouse devices (we did not tell them ex-
actly how many) and that they could choose the one they
would like to win. We told them that the devices they saw
at the beginning of the study had received higher quality
ratings, so it was in their best interest to find the same
product they preferred earlier.

At this point, participants were randomly assigned to ei-
ther a two-lures or a six-lures condition. Participants in the
six-lures condition saw six lure devices, visually similar
but not identical to the target, in a random order (see ap-
pendix A). Each lure appeared on a separate page along
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with a fictitious product number (e.g., Logitech #AN3) and
a binary-choice question asking participants whether that
was the product they would choose for a chance to win
(yes or no). No additional product attribute information
was provided, reflecting the notion that this was a visual
recognition task (similar to when consumers examine prod-
uct pictures online) rather than a new preference formation
task. Those in the two-lures condition saw two lure prod-
ucts randomly drawn from among the six options used in
the six-lures condition.

Finally, after seeing two or six lure mouse options, all
participants saw the mouse they had claimed earlier to be
their preferred option (i.e., the correct target), followed by
the same binary identification question. The presentation
of the correct target was seamless in that the format and
question wording were identical to the lures. Identification
accuracy of the correct target was our dependent variable.

Participants who selected a mouse other than their previ-
ously preferred option were later asked whether they did so
because they found one of the lures more attractive or be-
cause they thought it was the correct target. Eight partici-
pants indicated that they chose a lure device because they
found it more attractive, and these participants were ex-
cluded from the analysis because they deviated from our
instructions to search for the correct target (including these
participants does not change the results). We randomly se-
lected two winners, who received their preferred mouse
two weeks after data collection was completed.

Results

The Threshold Escalation Effect. We proposed that
each time people judge a similar but not identical option as
a mismatch, their matching threshold escalates.
Consequently, the more mismatch judgments they make
before encountering the correct target, the more likely they
are to erroneously judge the target as incorrect when they
finally see it. Consistent with our hypothesis, participants
were less likely to correctly identify the target product (i.e.,
they were more likely to judge it as incorrect) after seeing
six lures (39.1%) than after seeing only two lures (65.4%;
x*(1) = 6.76, p = .009, Cohen’s d = .54).

Overall, similar but incorrect devices (i.e., lures) were
correctly rejected 81.6% of the time. Because there were
more lures in the six-lure than in the two-lure condition,
one might wonder whether the results are driven by a
greater error rate in the six-lure condition. For example,
participants who are innately less conservative (i.e., have a
lower matching threshold to begin with) might have been
more likely to misidentify a lure as the correct target in the
six-lure condition, and these participants might have later
been reluctant to identify the true target as correct because
they wished to appear consistent. This may increase the
rate of false rejections of the true target in the six-lure con-
dition. Of note, however, the percentage of participants
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who mistakenly responded “yes” to a lure was not signifi-
cantly different across conditions, (x*(1) = 1.61, p = .20).
Moreover, analyzing only participants who correctly
rejected all the lures (n =45) presented to them reveals a
slightly stronger (rather than weaker) effect on false rejec-
tion of the true target (six lures: 38.9% vs. two lures:
81.5%; xz(l) = 8.55, p = .003, Cohen’s d = .97). Taken
together, these findings are inconsistent with the possibility
that the effect was driven by unequal proportions of partici-
pants who misidentified a lure as the correct target.

Our threshold escalation account receives direct support
from examination of judgment accuracy for the last lure,
presented right before the correct target (i.e., the sixth lure
in the six-lure condition and the second lure in the two-lure
condition). If the effect is driven by threshold escalation,
as we argue (i.e., increased conservativeness after seeing
six rather than two lures), then participants should be more
likely to correctly identify the sixth lure as such, compared
with the second lure. This should be true as long as the
feeling of fit provided by the lures is sufficiently close to
(e.g., just under) participants’ baseline matching threshold.
When this is the case, moving the threshold upward should
decrease the likelihood that participants mistake the lure
for the target. Increased conservativeness may not neces-
sarily increase judgment accuracy for lures that are very
easy to discern (i.e., provide a feeling of fit well below par-
ticipants’ baseline threshold). In such cases, a moderate in-
crease in conservativeness may not significantly benefit
judgment accuracy.

Consistent with a threshold escalation mechanism, par-
ticipants were more likely to correctly identify the last lure
in the sequence in the six-lure condition (84.8%) than in
the two-lure condition (65.4%; xz(l) = 4.83, p = .028,
Cohen’s d = .46). Similarly, within the six-lure condition,
participants were more likely to correctly identify the sixth
lure (84.8%) than the second lure (65.2%; Xz(l) =4.70, p
= .03). Recognition accuracy was not different for the sec-
ond lure across conditions (Xz(l) = .4, p = .53, Cohen’s d
= .45). These results indicate that our effect is driven by a
higher matching threshold (i.e., a tendency to be more con-
servative in judgments of familiarity) in the six-lure condi-
tion compared with the two-lure condition. Identification
rates for each sequence of judgments are reported in web
appendix B.

Mere Inaccuracy?. One may wonder whether the
higher false rejection rate in the six-lures condition might
have been caused by confusion, depletion, or memory de-
cay after consumers viewed a larger number of lures,
resulting in increased inaccuracy. However, note that such
alternative explanations would predict a higher false-
negative error rate for the correct target as well as a higher
false-positive error rate for the lure preceding the target,
which is opposite to what we found.
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Follow-Up Study: Testing a Bayesian Updating
Alternative Account

An alternative explanation for our finding is that seeing
more lures may lead participants to infer that there are sim-
ply more lures in the market, so the true target is less likely
to appear on any given trial, in line with the notion of
naive Bayesian updating. This, rather than the threshold es-
calation mechanism we propose, may lead people to be-
come more conservative judges after seeing a longer
sequence of lures. To test this alternative account, we con-
ceptually replicated study 1, but told participants (N = 158)
there were exactly 15 possible products in that market,
thereby holding base-rate perceptions constant across con-
ditions (see web appendix C). The results were identical to
study 1: screening a greater number of lures increased the
likelihood of erroneously rejecting the correct target even
when participants received a concrete base-rate benchmark
(six lures: 61.3% vs. two lures: 82.1%, ¥*(1) = 8.39, p =
.004, Cohen’s d = .46). The effect was robust when only
those who correctly rejected all the lures were included
(n=128, six lures: 65.6% vs. two lures: 85.1%, xz(l) =
6.62, p = .01, Cohen’s d = .47).

Discussion

Study 1 demonstrates the threshold escalation effect us-
ing a naturalistic, incentive-compatible design. Participants
formed a genuine preference for a product through direct
physical experience. They then tried to visually identify
their preferred product among several similar but inferior
lures, as a part of a product lineup, and they had a chance
to actually receive the product they chose. Thus, their deci-
sion had a real consequence. The follow-up study demon-
strates the generalizability of the effect while also ruling
out an alternative explanation based on base-rate updating.

The findings were consistent with our matching thresh-
old escalation hypothesis. First, identification accuracy for
the correct target decreased (i.e., the target was more likely
to be judged as incorrect) after participants screened six
rather than two lures. Further bolstering the mechanism,
participants’ identification accuracy for incorrect lures in-
creased after they screened six rather than two lures. This
finding is consistent with the notion that participants be-
come more conservative in their judgments (rather than
merely less accurate) the more lures they screen.

The findings rule out alternative explanations based on
confusion, depletion, and memory decay. Such alternative
accounts would predict an overall increase in error rate—
for both the correct target and incorrect lures—when more
lures are screened.

A limitation of study 1 is that its realism came at the
cost of allowing participants to occasionally misidentify
lures as the true target. This gives rise to endogeneity
concerns—namely, that our results might be biased by
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participants who incorrectly misidentified a lure as the true
target. Although the results are unaffected by whether these
participants are included in the analysis, a more ideal pro-
cedure would prevent participants from erroneously identi-
fying lures as the correct target. We develop such a
procedure in study 2.

STUDY 2: THRESHOLD ESCALATION IN
A CONTROLLED SETTING

Study 2 replicates the findings in our previous studies in
a more controlled setting, using simulated mismatch judg-
ments for the lures. As in the previous study, we showed
participants several lures similar to the target product, but
we eliminated the possibility of participants identifying
one of the lures as the target.

Method

Two hundred ninety-three undergraduate students were
recruited form a large university (M, = 20.1, 52.6%
women; excluding 14 participants who did not follow the
instructions; including them in the analyses did not signifi-
cantly alter the results). They were randomly assigned to
either a five- or nine-lures condition, instead of two versus
six in the previous study. We varied the number of lures
for generalizability.

Participants saw a picture of a pair of headphones de-
scribed to be of high quality and were asked to imagine
that they saw someone wearing it recently. Participants fur-
ther imagined that they wanted to search online for the ex-
act product they had seen, and that they were unwilling to
settle for similar options (similar to the follow-up study
above; web appendix C). This instruction was provided af-
ter the image of the target product disappeared, to mini-
mize attempts to deliberately memorize the image.

Next, to cleanse their working memory, we had partici-
pants in both conditions complete a filler task from previ-
ous research (i.e., reading a short essay on dolphins; Sela
and Shiv 2009).

We then told participants that they were going to see a
series of headphones. We reminded them that they were
going to browse through the options as if they were shop-
ping online, and that their goal was to identify the exact
pair of headphones they had seen earlier.

Similar to the previous study, those in the nine-lures
(five-lures) condition saw nine (five) lure headphones (web
appendix D) in a random order, each on a separate page.
Each time participants saw a lure, we asked them to exam-
ine the product and decide whether that item was the cor-
rect target, but we did not ask participants to enter their
response. Instead, after 5 seconds, we told participants that
“although it seems pretty similar, you realize that this is
not the product you were looking for” (web appendix D).
This procedure simulates the same mismatch judgment
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while preventing participants from incorrectly identifying
one of the lures as the target. Prior research shows that sim-
ulating an information processing experience is often suffi-
cient to elicit the effects usually observed with the actual
experience (Novemsky et al. 2007; Wanke, Bohner, and
Jurkowitsch 1997), and mentally simulating a perceptual
judgment can influence the evaluation of that judgment in
subsequent inferences (Winkielman and Schwarz 2001).
Note that, for the purpose of testing our theory, asking par-
ticipants to mentally simulate rejecting a lure should have
the same effect as their spontaneous judgment. This is be-
cause our theory focuses on the inference participants draw
from the conclusion that the item just seen is not the true
target (i.e., inferring that the true target must feel even
more right), not necessarily the real-time experience of
evaluating the lure itself (e.g., how easy it is to process or
identify). Thus, even if participants’ spontaneous reaction
to the lure was hesitant, assuring them that it was not the
correct target should have the same effect on the matching
threshold, leading them to expect that the true target should
appear more familiar in contrast.

After the lures came the correct target they saw at the
beginning of the survey. Participants indicated whether it
was the correct product, which was the dependent measure.

To keep the total number of judgments the same across
conditions (i.e., nine, not including the target), the first
four judgments in the five-lures condition were fillers unre-
lated to headphones (e.g., “On a scale of 1-7, how much
do you like this BeanieBoo?”, “How much do you consider
yourself a coffee person?”’; web appendix D). These were
followed by five lure headphones, thereby keeping the total
length of the sequence the same across conditions. We did
not tell participants in advance how many items they would
see.

Results

The results of previous studies were replicated such that
participants were less likely to correctly identify the target
after screening nine lures (55.5%) than five lures (81.0%;
¥*(1) = 21.94, p < .001, Cohen’s d = .57).

Discussion

Study 2 bolsters the threshold escalation hypothesis and
demonstrates that the effect holds regardless of whether
participants rejected the lures spontaneously, as in study 1,
or mentally simulated it as in study 2: seeing a longer se-
quence of lures—and recognizing that none was the correct
target—increased the tendency to erroneously reject the
correct target when it finally appeared.

One may wonder if our results reflect decreased confi-
dence in their ability to make correct judgments as the
search continues. We ran two high-powered follow-up
studies (combined N =736) to directly test this alternative
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account (see web appendix E for details) by directly mea-
suring participants’ confidence in their judgment after they
made their identification decision for the correct target
(1 =not at all confident, 9 = very confident). The threshold
escalation effect was replicated in both studies (six lures:
73.5% vs. two lures: 83.2%; ;(2(1) = 5.54, p = .019,
Cohen’s d = .24; nine lures: 59.8% vs. five lures: 77.5%;
;(2(1) = 12.51, p < .01, Cohen’s d = .39, respectively), but
no difference was found for confidence (Mgy 1yres = 7.07
vS. Mo tures = 7.16; F(1, 391) = 03»[) = .586; Mpine 1ures
= 6.68 vs. Mgye 1ures = 6.99; F(1, 341) = 247, p = .12,
respectively). The effect was robust when we controlled
for confidence (p = .019, .001 respectively), and confi-
dence did not interact with the number of lures screened
(ps > .40).

In addition, another replication of study 2 (N=431)
tested whether showing participants more lures led them to
doubt the likelihood that the correct target would reappear,
which could also explain the higher false rejection rates
(see web appendix E for details). After screening five or
nine lures and simulating making mismatch judgments for
all of them, as in study 2, participants were asked “How
likely are you to encounter the correct product soon?”
(1 =very unlikely, 7=very likely). The results of this
high-powered study reveal no effect of condition on doubt
(Myine tures = 4.26 VS, Miiye 1ures = 4.38; F(1, 429) = 0.76,
p =.389).

Taken together, these findings cast doubt on the possibil-
ity that decreased confidence, or doubt in one’s judgment
or in the likelihood of finding the correct target, is driving
our results. Note also that the threshold escalation account
does not necessarily predict an increase in confidence
when the threshold is higher, consistent with the findings
above. Indeed, decision-makers may adjust their threshold
to a level that makes them comfortably confident, main-
taining a confidence homeostasis of sorts, in much the
same way that they adjust their level of deliberation effort
to be compatible with task characteristics (Schrift, Netzer,
and Kivetz 2011).

STUDY 3: MODERATION EVIDENCE FOR
THRESHOLD ESCALATION

Studies 3 and 4 use the moderation-of-process approach
to provide evidence for the underlying process (Bullock,
Green, and Ha 2010; Spencer, Zanna, and Fong 2005). We
directly manipulated the extent to which participants per-
ceived that they should ratchet up their matching threshold
after rejecting similar but incorrect lures.

In study 3, we used a manipulation designed to attenuate
this perception. Specifically, we used a social comparison
manipulation to imply that participants already had a rela-
tively stringent matching threshold, compared with most
other participants. We expected this cue to attenuate
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participants’ perception that they should further ratchet up
their threshold, thereby attenuating the effect of few versus
many lures on target identification. In the control condi-
tion, we used a similar social comparison manipulation to
imply that participants were doing about the same as most
other participants, which provides no new diagnostic infor-
mation. Thus, we expected the effect of few versus many
lures to hold in the control condition, as in our prior
studies.

Method

The procedure was similar to that used in study 2 except
that we introduced a social comparison manipulation.
Three hundred twenty participants from Amazon
Mechanical Turk (MTurk) (M. = 37.8, 55.3% women,
excluding 20 participants who did not follow the instruc-
tions; including them in the analyses did not significantly
alter the results) were randomly assigned to a 2 (lures: five
vs. nine) X 2 (social comparison cue: lax vs. control)
between-subjects design. As in study 2, participants tried
to identify a previously presented set of headphones in a
product lineup. We used the same procedure described in
study 2, where participants mentally simulated making a
series of mismatch judgment for either five or nine lures.

Our theory predicts that rejecting more lures (in this
case, through simulation) should increase misidentification
of the true target at baseline, but not when an external cue
led participants to believe that their matching threshold
was already high to begin with. We tested this prediction
by providing participants with a cue regarding their appar-
ent level of conservativeness as judges.

In the control condition, we told participants after each
mismatch judgment that most people who participated in a
similar study also (correctly) thought that the item just pre-
sented was not the correct target. The alleged percentage of
participants who presumably recognized the lures varied
from 81% to 89%, because our previous results suggested
that participants recognized the lures as incorrect about
80% of the time. Telling participants that most other partic-
ipants were also correct should not be surprising to most of
them, providing little or no diagnostic information over
and above the baseline. Consequently, we predicted that
the effect of seeing five versus nine lures on target misi-
dentification would be pronounced in the control condition
(see web appendix F for an illustration).

In the lax cue condition, we told participants that most
people who participated in a similar study (incorrectly)
thought that the item just presented was the correct target
(we again varied the exact percentage from 81% to 8§9%).
Given that most participants in our previous studies recog-
nized the lures as incorrect most of the time, we expected
this manipulation to lead participants to feel that they had
already had a relatively stringent matching threshold, com-
pared with most other participants. Consequently, we
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predicted that this manipulation would attenuate partici-
pants’ tendency to increase their matching threshold fur-
ther, thereby attenuating the effect of seeing five versus
nine lures on target misidentification. A separate pretest
(web appendix F) validated that this manipulation indeed
led those in the lax cue condition to believe they were dis-
cerning more than those in the control condition (Miax cue
= 5.67 vs. Mconwot = 4.98; F(1, 74) = 4.56, p = .036,
Cohen’s d = .49).

Finally, we measured the same focal dependent variable
as in our previous studies: whether participants recognized
the correct target when it was presented after the lures.

Results

A 2 (lures: five vs. nine) x 2 (social comparison cue: lax
vs. control) linear probability model on target identification
revealed a significant interaction (#(316) = 2.03, p = .043,
Cohen’s d = .23). In light of known issues with interpret-
ing interaction effects in logistic regression models (Ai and
Norton 2003, Winterich et al. 2013), we used a linear prob-
ability model to address the concerns (Angrist 2001;
Angrist and Pischke 2008; Pischke 2011). The interaction
effect derived from an adjusted logistic regression model
(see Ai and Norton 2003; Hess, Hu, and Blair 2014) was
also significant (Z=2.06, p = .04). Replicating our find-
ings, in the control condition (i.e., where people were told
their identification accuracy was similar to that of most
others), rejecting a greater number lures significantly re-
duced the identification accuracy for the correct target
(nine lures: 61.4% vs. five lures: 76.5%; y° (1) = 4.36, p =
.037, Cohen’s d = .24). In contrast, in the lax cue condition
(i.e., where people were told their identification accuracy
was already better than that of most others), the number of
lure rejections did not influence recognition accuracy of
the correct target (nine lures: 78.4% vs. five lures: 73.2%;
x* (1) = .57, p = .45). Figure 1 summarizes the results.

Note that, in line with our prediction, the effect of our
social comparison manipulation was also significant when
contrasting the two nine-lure conditions (lax cue condition:
78.4% vs. control condition: 61.4%; x> (1) = 5.28, p =
.022, Cohen’s d = .26). When participants believed that
their matching threshold was already relatively high to be-
gin with, compared with most others, their tendency to fur-
ther ratchet up their threshold was attenuated.

Discussion

Study 3 used a moderation of process approach to dem-
onstrate the threshold escalation mechanism underlying the
false rejection effect. Screening a longer sequence of lures
increased false rejection of the correct target at baseline, or
when nondiagnostic new information was provided (con-
trol cue condition), but not when new information implied
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FIGURE 1

CORRECT IDENTIFICATION RATES OF TARGET IN STUDY 3

OFive lures @ Nine lures

*
76.5% 7300, 18:4%
61.4%

Control Lax cue

NOTE.—Asterisk (*) denotes a significant difference p < .05.

that one’s internal matching threshold was already high to
begin with (lax threshold cue condition).

STUDY 4: INDUCING THRESHOLD
ESCALATION INCREASES FALSE
REJECTION

Study 4 provides further evidence for the underlying
mechanism using a different moderation-of-process manip-
ulation. Whereas study 3 used a manipulation designed to
attenuate threshold escalation, study 4 uses a manipulation
designed to increase threshold escalation beyond its base-
line level.

Specifically, for each lure in the lineup, participants re-
ceived information about how similar that lure presumably
was to the correct target, based on a purported objective al-
gorithm. In the baseline threshold condition, participants
were told that each of the lures they screened was similar
to the correct target at a level comparable to participants’
spontaneous judgments of similarity (based on a pretest).
Because this does not provide new information to partici-
pants, we expected this condition to replicate our prior
results.

In the high expected difficulty (i.e., stringent threshold)
condition, each time participants saw a lure, they were told
that the lure they had just seen was in fact very similar to
the product they were looking for, heightening an overall
sense of how similar the lures are to the target. This manip-
ulation was designed to lead participants to expect the task
to be more difficult, thereby encouraging them to adopt a
stringent threshold (because only a stringent threshold can
discern among very similar options; Benjamin and Bawa
2004). If threshold escalation is driving the false rejection
of the correct target, then encouraging participants to adopt
a high threshold (by leading them to expect that the task
would be more difficult) should increase false rejection
even when they did not screen many lures. Thus, we
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predicted false rejection to be equally high in this condi-
tion, regardless of the number of lures judged prior to the
focal target. However, the manipulation of expected diffi-
culty should have less of an effect in the many-lures condi-
tion, where people’s threshold is already high as a result of
screening more lures.

Method

Two hundred thirty-eight undergraduate students partici-
pated in exchange for course credit (M, = 21.0, 52.1%
women, no participants excluded from analyses).
Participants were randomly assigned to one of the four fol-
lowing between-subjects conditions: 2 (lures: two vs. six)
x 2 (expected difficulty: baseline vs. high). The procedure
was similar to that of study 3, with two exceptions. First,
we used robot vacuum cleaners instead of headphones as
our product category. Participants saw either two or six ro-
bot vacuum cleaners in a random order before seeing the
correct product (web appendix G).

Second, after mentally simulating a mismatch judgment
for each lure in the sequence, participants received infor-
mation on how similar that lure was to the correct target, as
allegedly estimated by a Google algorithm.

In the baseline condition, each time participants saw a
lure, they were told that based on a Google algorithm, the
lure was somewhat similar to the correct target product.
For example, participants were told that the “Google algo-
rithm estimates that this product shares 57% of design fea-
tures with the product you are looking for” after seeing
each lure (expressed in terms of the percentage of shared
features and ranging from 58% to 69%; web appendix G).
We determined the alleged level of similarity for this con-
dition based on a pretest (N = 65) which indicated that peo-
ple perceived the lures to be approximately 60% similar to
the correct target, on average, regardless of the length of
the lineup (Mgix tures = 38.13% vS. Miwo tures = 39.66%;
F(1, 63) = 0.11, p = .74). Because this level of similarity
is comparable to participants’ spontaneous judgments of
similarity, we expected our prior results to replicate in this
condition.

In the high expected difficulty condition, after each time
participants saw a lure and before they saw the next one,
we told them that the item was very similar to the target in
objective terms, based on a Google algorithm (the exact
percentage of similarity ranged from 83% to 96%). We
predicted that believing the lures were very similar to the
target product would make participants perceive the identi-
fication task as more challenging overall, leading them to
adopt a more stringent threshold. This, in turn, should
strengthen the tendency to reject the correct target regard-
less of the number of lures judged. A separate pretest (web
appendix G) validates that participants in the high expected
difficulty condition expected that identifying the correct
target would be significantly more difficult compared with
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those in the baseline condition (Mhigh difficury = 4.39 Vs.
Mpaseline = 3.46; F(1, 77) = 7.89, p = .006, Cohen’s
d = .63).

After making the identification decision on the correct
target, participants indicated how similar they thought each
lure was to the correct product, in terms of percentages, in-
dependent of the algorithm estimation as a manipulation
check. We expected participants to perceive the lures as
more similar to the target in the high expected difficulty
condition, compared with the baseline condition, without a
main effect of the number of lures on perceived similarity.

Results

A manipulation check revealed a main effect of the
expected difficulty manipulation (Mpign difficuy = 72.84%
VS. Mpaseline = 33.69%, F(1, 234) = 63.88, p < .001,
Cohen’s d = .46), with no main effect or interaction in-
volving the number of lures (main effect: F(1, 234) = 0.1,
p = .345; interaction: F(1, 234) = 0.01, p = .94). We pre-
dicted that the expected difficulty would lead participants
to adopt a stringent threshold, resulting in increased false
rejection of the true target, regardless of the number of
lures. A 2 (lures: two vs. six) x 2 (expected difficulty:
baseline vs. high) linear probability model on target recog-
nition revealed a marginally significant interaction effect
(#(234) = —-1.68, p = .094, Cohen’s d = .22). An alterna-
tive logistic regression model revealed a similar result
(Z=1.68, p = .092).

As predicted, the threshold escalation effect replicated in
the baseline condition: seeing more lures before the focal
target decreased the likelihood of correctly perceiving the
target (six lures: 55.9% vs. two lures: 78.7%; xz 1 =
7.08, p = .008, Cohen’s d = .30). However, in the high
expected difficulty condition, participants’ correct identifi-
cation rate was equally lower, regardless of the number of
lures encountered (six lures: 60.0% vs. two lures: 62.1%;
x> (1) = .05, p = .82). See figure 2. The contrast between
the high and baseline expected difficulty conditions within
the two-lures level was also significant (high: 62.1% vs.
baseline: 78.7%; xz (1) = 3.96, p = .047, Cohen’s d =
.22), supporting our prediction that inducing participants to
adopt a more stringent threshold increased false rejection
rates.

Discussion

Study 4 supports our threshold escalation process hy-
pothesis by demonstrating that encouraging participants to
adopt a stringent threshold, by leading them to expect that
it would be difficult to discern the target, increased false
rejection when the sequence of lures was short (i.e., when
participants’ threshold was low at baseline). The same ma-
nipulation had no incremental effect when the sequence of
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FIGURE 2

CORRECT IDENTIFICATION RATES OF TARGET IN STUDY 4

OTwo lures @ Six lures
3

78.7%

55.9% 62.1% 60.0%

Baseline High difficulty

NOTE.—Asterisk (*) denotes a significant difference p < .05.

lures was long (i.e., when the matching threshold was al-
ready higher as a result of our proposed process).

Taken together, studies 3 and 4 provide convergent evi-
dence that threshold placement is driving the effect, by
showing that experimentally lowering the threshold
reduces false rejection rates for those in the more-lures
condition (study 3) and that exogenously increasing the
threshold increases false rejection for those in the fewer-
lures condition (study 4).

The results from both studies cast doubt on the possibil-
ity that experimental demand, simple error, or memory de-
cay (perceptual interference) might be driving the effect,
since the actual lures participants saw were held constant,
but only the supplementary information changed (i.e., so-
cial comparison cue, study 3; expected difficulty, study 4).
None of these alternative accounts explains the observed
interactions. Using different products further bolsters the
generalizability.

STUDY 5: BOUNDARY CONDITION

Study 5 examines a boundary condition for the threshold
escalation effect. Our conceptualization is based on the
premise that people assess the target’s degree of match
based on a continuous notion of similarity or familiarity.
Namely, the focal stimulus can feel more or less right, and
whether participants perceive it as the correct target
depends on whether this perceived level of familiarity
exceeds their internal matching threshold. It follows that
identification accuracy should be less sensitive to shifts in
the placing of the matching threshold when the target
includes a distinctive feature, one that can be identified in
a more binary sense (i.e., the target either has it or does
not). The subjective perception of relative similarity or fa-
miliarity should be less pertinent when the target can be
identified based on an objective, unique cue not possessed
by the lures. In such cases, people are likely to rely on a
distinctiveness heuristic (Dodson and Schacter 2002;
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Schacter, Israel, and Racine 1999), where they identify an
item based on the absence or presence of an expected dis-
tinctive cue.

Study 5 tests this prediction by including a new condi-
tion, in which we added a subtle but distinctive cue to the
focal target. Study 5 also used a different experimental par-
adigm (i.e., website search paradigm) to bolster the gener-
alizability and robustness. For brevity, we describe the
specific details of the study and all the ancillary analyses in
web appendix H.

Method

Three hundred seventy-one participants from MTurk
were randomly assigned to a condition in a 2 (lures: two
vs. six) x 2 (distinctive cue: present vs. absent) between-
subjects design. Those in the cue-present (absent) condi-
tion saw a target product that had (did not have) an unob-
trusive yet noticeable logo on one side.

To bolster generalizability, we used a modified proce-
dure for the lineup that resembled an online search.
Participants saw the same pair of headphones used in pre-
vious studies and were asked to assume that they were
searching for the product online. All participants then saw
eight hyperlinks, presumably reflecting their search results,
each linked to a pop-up window with a picture of a prod-
uct. We asked participants to go through the options in or-
der. The third (seventh) link in the two-lures condition
(six-lures condition) contained the correct target product,
while the other links showed a lure product (see web ap-
pendix H for details). Participants then made spontaneous
(i.e., not simulated) correct/incorrect judgments for each
option presented in the lineup. We predicted that the
threshold escalation effect would not hold when the target
has a distinctive feature.

Results

The results reveal a two-way interaction (#(367) = 2.40,
p = .017, Cohen’s d = .25). Replicating our prior findings,
the threshold escalation effect emerged in the cue-absent
condition: participants were less likely to accurately iden-
tify the true target in the six-lure (58.5%) than in the two-
lure condition (83.8%; xz (1) =14.83, p < .001, Cohen’s d
= .41). Consistent with our boundary condition prediction,
this effect was attenuated in the cue-present condition (six
lures: 78.4% vs. two lures: 82.9%; xz(l) = .58, p = 45).
We ran several supplementary analyses to provide addi-
tional support for our findings and to rule out alternative
accounts including mere-inaccuracy tests as in study 1,
endogeneity tests using a matched-choice paradigm (Gal
and Liu, 2011), and calculation of discrimination sensitiv-
ity index (d') and a threshold placement index (C). We
elaborate on these analyses in web appendix H.
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Discussion

Study 5 replicates our main finding using a different de-
sign. Further, the study shows a boundary condition: when
participants can identify the target based on a distinctive
feature, without relying on subjective similarity, the effect
of sequence length is attenuated.

In a follow-up study (web appendix I), we tested how
the actual degree of similarity between the lures and the
target influenced our effect. Conceptually consistent with
study 5, making the lures less similar to the target de-
creased the overall rate of false rejections (i.e., failures to
correctly identify the target). Please refer to the web appen-
dix for a detailed discussion of the results.

GENERAL DISCUSSION

Consumers often try to visually identify a specific, pre-
viously encountered product among multiple lookalikes, an
experience we label a product lineup. Extending prior re-
search on visual recognition, we show that the more partic-
ipants sequentially screen lookalike options (i.e., lures), the
more conservative but—ironically—less accurate judges
they become. Consequently, they are more likely to fail to
recognize the product for which they have been looking
when it finally appears in the lineup.

We proposed that this happens because each time con-
sumers evaluate an item in a product lineup and determine
that it is not the option for which they have been looking,
they draw an implicit inference that the correct target
should feel even more familiar or right. This causes their
internal matching threshold (i.e., the subjective degree of
familiarity or rightness they expect to experience with the
true target) to gradually escalate the more they have evalu-
ated and rejected similar but incorrect lures. Consequently,
the longer they search and encounter more lures, the more
conservative judges they become and the more likely they
are to fail to recognize the true target when it reappears in
the lineup.

Five main studies and four follow-up studies (see web
appendix J for a summary), reported in this article and the
web appendix, support the proposed effect and rule out al-
ternative explanations based on mere error, memory decay,
overload, doubt, confidence, and rejection inertia. The
studies also cast doubt on the possibility that participants
strategically adjusted their threshold in anticipation of the
number of lures, by either not mentioning the length of
product lineup to participants (e.g., study 1) or holding the
total number of items in the product lineup constant across
conditions (study 5).

Our findings suggest that threshold escalation reflects
the sequential nature of the identification process. One
may wonder whether it persists when the options are pre-
sented simultaneously, as is often the case when search
results are displayed on a single web page. We believe that

020z AInr 0z uo 1s8nb Aq £028695/0¥/1/Ly/19e11Sqe-0]o1E/10l/W0d dNo"olWepeoe)/:sdyy Woly papeojumoq


https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data
https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data
https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data
https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data
https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data
https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data
https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data
https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data
https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data
https://academic.oup.com/jcr/article-lookup/doi/10.1093/jcr/ucaa001#supplementary-data

PARK AND SELA

the findings apply to many such situations. First, consum-
ers often examine images sequentially, even when several
initial results are displayed on a single screen, when they
click on each image in turn to enlarge it or open multiple
browser tabs. Second, viewing multiple items on a single
screen is inconvenient when people use smartphones,
thereby leading to sequential evaluation. Third, even when
consumers view multiple large-enough images on a single
display, they ultimately attend to each image separately in
turn (Stewart, Chater, and Brown 2006). Thus, the conse-
quences of sequential evaluation are likely to persist across
many different everyday scenarios where consumers rely
on their memory to visually find a specific option. That
said, to the extent that consumers are engaging in a truly si-
multaneous evaluations (e.g., when comparing options in a
multi-attribute matrix), threshold escalation may not apply.
Such simultaneous comparisons tend to be more analytical
and therefore characteristic of later stages in product search
(e.g., when consumers have narrowed their search to a few
leading alternatives and are deliberating on pros and cons).
They are less characteristic of consumers’ initial attempts
to identify previously seen options based on visual
memory.

Theoretical and Practical Implications

Our research contributes to the consumer search litera-
ture by defining the notion of product lineups and examin-
ing factors that influence consumers’ recognition accuracy.
In addition, our research extends existing theories of visual
recognition by examining a novel mechanism through
which perceivers’ internal matching threshold may escalate
in sequential recognition tasks. To our best knowledge, our
research is among the first to explore how prior mismatch
judgments impact downstream identification accuracy.

The current research joins a growing body of literature
that examines judgment bubbles, where perceptual or evalu-
ative judgment biases are exacerbated the more consumers
persist or invest effort in a task. Prior research has shown,
for example, how trivial decisions may become more diffi-
cult the harder one tries to solve them (Sela and Berger
2012), and how estimation bubbles may lead to absurd
results (Simmons 2018). Our findings demonstrate another
context where the longer people try to form a particular
judgment, the less likely they are to generate an accurate re-
sponse, thereby echoing the notion of judgment bubbles.

More broadly, our findings contribute to the literature on
eyewitness identification in police lineups. Research has
identified several biases in suspect identification (Reisberg
2014). For example, eyewitnesses tend to use a more strin-
gent matching threshold when potential culprits are pre-
sented sequentially compared to when they are presented
simultaneously (Meissner et al. 2005). The current findings
suggest that the number of items dismissed before the true
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target, in addition to their presentation format, can also ele-
vate threshold placement.

From a practical perspective, our findings underscore
the importance of matching items to appear at the top of
search engine results when consumers are looking for a
specific option. This has implications for online ad bidding
and other product search algorithms, because threshold es-
calation makes bidding higher for an advantageous page
placement even more critical. The findings also suggest
that sellers may benefit from including a rich array of key-
words pertaining to the product’s visual cues, thereby
allowing searching consumers to find a better visual match
more easily. Marketers may also benefit from drawing con-
sumers’ attention to visually distinct logos and cues, to at-
tenuate the negative effects of threshold escalation and
minimize the likelihood that consumers miss the product.

For consumers, the results suggest that reviewing exten-
sive product lineups in search of a specific product may,
ironically, reduce their likelihood of success. One potential
strategy for mitigating this experience may be to avoid pro-
longed search sessions and to take a step back from the
task. Short breaks or momentary task switching can change
information processing modes (Liu 2008; Sela and Berger
2012), which may also help reset the internal threshold.

Future Research

The current article focuses on recognition, holding pref-
erence constant, but one interesting direction for future re-
search is that the same threshold escalation mechanism
may also influence preference construction. Encountering
a sequence of insufficiently satisfying options (i.e., below
the subjective acceptance threshold) may lead people to
adopt an increasingly high threshold due to a similar infer-
ence, where they expect an acceptable option to provide a
higher level of satisfaction with every option they reject.
For example, zapping through a longer sequence of TV or
radio channels may lead consumers to become pickier, and
consequently less likely to eventually find a channel they
feel they like. Future research may examine whether our
process may account for such a pattern.

One may also wonder about the consequences that follow
the recognition decision. Might adopting a higher matching
threshold, for example, due to screening more lures, increase
willingness to pay or choice satisfaction? How does failing
to visually identify options in a product lineup influence
consumers’ reliance on other decision rules, such as opting
for safer, more expensive, or more established brands
(Simonson 1992)? Future research may examine these and
other important questions pertinent to product lineups.

DATA COLLECTION INFORMATION

The first author collected and analyzed the data under
the supervision of the second author. Data for all studies
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was collected between spring 2017 and fall 2018, with the
exception of the study 5 follow-up, which was collected
during spring 2019. Data for studies 3 and 5 was collected
on MTurk. Participants for study 1 were recruited on the
University of Florida campus. Study 2 and its second
follow-up was run by research assistants at the University
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of Florida Behavior Lab. Study 4 was conducted at the
Virginia Tech behavioral lab, administered by a lab man-
ager who was supervised by the first author. Data for all
other follow-up studies were collected on MTurk. A subset
of participants for the pilot study were collected through
social media (see web appendix A).

APPENDIX A

Wireless computer mouse devices in study 1

Two wireless computer mouse devices provided to participants (i.e., correct target):

Lure wireless computer mouse devices (two or six presented, in random order, depending on the condition):
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