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Choice Blindness occurs when individuals fail to notice a mismatch between their stated preference and

the outcome of their choice. While it is prevalent in areas of considerable economic importance, such

as consumer choice for non-durables, pension decisions, and risk preferences, little is known about the

underlying cause of this apparent cognitive blind spot. We examine whether the CB effect is robust when

the stimuli is a product for which participants display a strong overall preference, specifically children’s

preference for chocolate. First, we demonstrate that Choice Blindness for female faces is a general cog-

nitive blind spot that is robust for a large sample of children aged 8–12. Second, we show that when

the stimuli are chocolates, there is a substantial reduction in the incidence of Choice Blindness; only 10–

20% of participants failed to notice the choice manipulation. Subjects who reported a greater affinity for

chocolate were more likely to detect mismatches. However, we found that the strength of the relative

preference ordering within the set of chocolates did not affect the incidence of Choice Blindness. More-

over, incentive compatibility did not increase detection rates; participants were just as likely to notice a

mismatch regardless of whether or they actually received the chocolate they chose. We propose that this

phenomenon can be viewed as an error resulting from the early stages preference development.

© 2016 Elsevier Inc. All rights reserved.
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. Introduction

Choice Blindness (henceforth CB) refers to a situation in which

ndividuals fail to notice a mismatch between their intentioned

hoice and the option they receive. In the standard experimental

aradigm, a sleight-of-hand technique is used to manipulate the

elationship between intention and outcome. In a typical set up,

articipants are presented with a binary choice between two

ptions, and asked to state the option they prefer. Once stated

hey are given their choice and asked to explain why they chose

s they did. However, unbeknownst to the participant, on some

rials, a sleight-of-hand manipulation is employed and they re-

eive the alternative forgone instead. By examining the number

f detected manipulations and the verbal reports by participants,

his paradigm has the potential to shed light of the relationship

etween preference strength and choice.

While initially demonstrated for pictures of female faces

Johansson et al., 2005), CB is prevalent in areas of considerable

conomic importance, such as consumer choice for non-durables

Hall et al., 2010), pension decisions (McLaughlin and Somerville,

013), and risk preferences (Johansson, Hall and Chater, 2012).

t has also been demonstrated in studies of political preferences
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Hall et al., 2013), morality (Hall, Johansson and Strandberg, 2012),

aptic choices (Steenfeldt-Kristensen and Thronton, 2013), and

itness testimony for faces and voices (Sagana, Sauerland and

erckelbach, 2013; Sauerland, Sagana and Otgaar, 2013). These

tudies have repeatedly found that only 20–35% of participants

etect the manipulation of their stated preferences (Johansson,

all and Chater, 2012).

Despite the seemingly pervasive nature of the CB phenomenon,

he mechanisms underlying its effect are yet to be identified. A re-

ent study by Sauerland et al. (2014) investigated the potential sig-

ificance of self-relevance as a mediator of the effect. In a sample

f children and adolescents they found a strong CB effect for a va-

iety of durable goods (such as chairs, t-shirts and plastic toys) and

ome foods. However, the prevalence of CB was not mediated by

he self-relevance of the good in question (e.g. chairs and desks

ersus chairs and desks for your classroom). Moreover, neither

emory (McLaughlin and Somerville, 2013; Sagana, Sauerland and

erckelbach, 2014a) nor lack of attention to the task (Johansson et

l., 2014) explain such low detection rates.

At face value, the observation that people appear to have static

nconsistencies in their preferences raises concerns for models

f consumer choice. It implies that people may not have stable

rdered preferences, and the magnitude of the effect goes signifi-

antly beyond what would be expected by merely positing random

rrors in valuation (Loomes and Sugden, 1995; Woodford, 2014).

http://dx.doi.org/10.1016/j.socec.2016.01.001
http://www.ScienceDirect.com
http://www.elsevier.com/locate/socec
http://crossmark.crossref.org/dialog/?doi=10.1016/j.socec.2016.01.001&domain=pdf
mailto:js2946@cornell.edu
http://dx.doi.org/10.1016/j.socec.2016.01.001


2 J. Somerville, F. McGowan / Journal of Behavioral and Experimental Economics 61 (2016) 1–11

e

s

m

v

a

c

f

F

g

h

n

o

C

a

r

t

p

f

e

v

a

n

“

b

T

i

p

f

a

e

s

c

e

a

c

r

G

s

i

i

o

d

p

o

d

q

f

s

t

c

o

(

w

m

r

p

w

t

u

s

w

Indeed, it has been argued that CB is something “for economists

to ponder in their modelling” (Hall et al., 2010, p. 60). However,

two important factors must be addressed before that becomes

necessary.

The first criticism of the literature to date is that the stimuli

most frequently used, fall significantly short of the self-relevance

afforded to many of the goods consumers encounter on a daily

basis. Consumers typically make choices over goods for which

they have encountered previously, and have established preference

orders. Many models of consumer choice have long posited that

decision making is prone to error due to information-processing

constraints (Cason and Plott, 2014). In particular, ill-defined

preferences for unfamiliar products may be particularly subject

to mistakes (see Bettman, Luce and Payne, 1998 for a review).

Whether CB is simply a manifestation of the stochastic error

inherent in preference formation or a more general cognitive

limitation, is the pertinent economic question.

The subjective nature of preferences, and the difficulties asso-

ciated with labelling these constructs “strong” or “weak”, makes

direct manipulation extremely challenging. However, without

some attempt to explicitly control for both the overall strength of

preference for the product and the strength of preference between

varieties, the generalisability of these results to the vast majority

of consumer choice remains limited.

A second, but related, issue is that these experiments present

choices that do not resemble the majority of real-life economic

decisions undertaken daily; incentive-compatible conditions have

rarely been adhered to in CB experiments.

The motivation for this study was therefore to examine

whether CB is robust in circumstances in which the choice in-

volves a product that subjects have a strong overall affinity for

and are highly incentivised. This study overcame the common

difficulty of appropriately incentivising participants (Read, 2005),

by capitalising on the well-established behavioural tendency of

children to exhibit a strong preference for chocolate. A robustness

check was performed to ensure the assumption of children liking

chocolate was warranted. By examining the robustness of CB when

subjects exhibit a strong overall preference for the product (i.e.

for chocolates), incentive-compatible conditions were developed

to test for the effect of incentivisation.

First, to establish a baseline control condition, the standard CB

paradigm using pictures of female faces was replicated using chil-

dren aged 8–12 as subjects. While some age effects are reported,

the CB effect persists for children in this age cohort, suggest-

ing that the mechanism underlying the effect is established at an

early stage of cognitive development. Second, when children make

choices over pairs of chocolates, the CB phenomenon is substan-

tially diminished; manipulations of choice are detected approxi-

mately 85% of the time when the stimuli are familiar chocolates.

Experimental controls and robustness checks ensured that no other

aspect of the experimental design was responsible for generating

the results obtained.

Section 2 of this paper reviews the relevant literature and

outlines the research hypotheses. Section 3 describes the exper-

imental design. Section 4 details the results of the experiment.

Section 5 discusses the findings and conclusions.

2. Literature review

Stretching back to Simon’s work on bounded rationality (1955),

there has been a long tradition of incorporating information-

processing constraints into microeconomic models of decision

making. In contrast to the revealed preference approach, which

does not consider potential limits on one’s cognitive ability to inte-

grate multiple sources of information, these alternative approaches

allow one’s preferences to be constructed as a response to the task
nvironment or complexity. Gregory, Lichenstein and Slovic, (1993)

ummarise this dichotomy succinctly: constructive preference for-

ation is similar to architecture – building some coherent set of

alues when required to do so; revealed preference is more like

rchaeology – simply unearthing values that are already there.

Bettman, Luce and Payne’s (1998) comprehensive review of

onstructive consumer choice processes provides a conceptual

ramework for analysing the possible mechanisms underlying CB.

irst, the authors summarise a large experimental literature sug-

esting that preferences are constructed in response to the task at

and. In particular, they emphasise the importance of “choice dy-

amics”, which, simply put, is how the focus of attention changes

ver a choice episode. At the surface level, the errors made in

B tasks seem to offer insight into this dynamic process, namely

failure to detect a mismatch between choice and outcome may

eflect the stochastic process of constructing preferences. A priori,

his is the aspect of CB that may prove useful to future models of

reference formation.

The idea that an individual’s preferences evolve over time

ormed the basis of Plott’s (1996) “discovered preferences” hypoth-

sis, which sought to reconcile the vast literature on preference re-

ersals with neoclassical consumer theory. He suggested that there

re three stages of experience and practice through which ratio-

al choices evolve. In the first stage, when experience is absent,

behaviour could appear to have a substantial random component

ecause inconsistencies among choices may be present” (p. 227).

he presence of a CB effect is theoretically compatible with this

nfancy stage of preference development. In the second stage of

reference development, the individual gains experience through

eedback, facing repeated choices and motivation when incentives

re appropriate. At the end of this stage consistent and stable pref-

rences become established.

There is ample literature on preference reversals to lend

upport to the discovered preferences hypothesis. Inconsistent

hoices between two gambles of similar expected value have been

xtensively documented (Slovic and Loewenstein, 1971; Grether

nd Plott, 1979; Tversky, Slovic and Kahneman, 1990). Yet, a

ombination of incentives and repetition eliminates instances of

eversals as participants gain experience at the task (Cox and

rether, 1996; List and Shrogen, 1999). The abolition of the rever-

al phenomenon in certain domains has a relevance to CB studies:

f participants lack market experience, evidence of inconsistencies,

.e. not noticing the manipulation, may be a simple manifestation

f the stochastic element in stage one of Plott’s (1996) preference

iscovery hypothesis.

One recent theoretical attempt to incorporate the process of

reference learning into the neoclassical optimising framework

f consumer choice (Jacobson, Delaney and Moenig, 2014), pre-

icts that preferences for non-stochastic choice items are learned

uickly and become stable. Therefore, the more pertinent issue

rom the standpoint of microeconomic theory is whether CB per-

ists in a domain in which individuals have had ample time to es-

ablish a preference order.

The relationship between mistakes and preferences, and what

an and cannot be inferred from such observations, is still a source

f controversy. In attempt to clarify this issue, Cason and Plott

2014) endowed participants with a card that could be redeemed

ith certainty for $2 and instructed them to write down a mini-

um selling price on the card. Each then turned over the card and

emoved a tab to reveal a random posted price for the card. If the

osted price was above the participant’s offer price the participant

as paid the posted price and if not the participant was paid $2 for

he card. The optimal strategy, from the perspective of an expected

tility maximiser, is to indicate an offer price of $2, following a

imilar logic as in second price auctions. Interestingly, subjects

ho made the optimal decision in the first round displayed stable
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references when the game was repeated, whereas many of those

ho made suboptimal decisions converged towards the optimal in

he second round. Although the authors explicitly take framing as

he fulcrum around which to discuss these results, the systematic

istakes displayed in their experimental demonstration strike

he same chord with those seen in CB tasks, albeit at a different

itch.

This paper tests several hypotheses of relevance to the litera-

ure with an eye to the potential generalisability of CB to consumer

hoice. First, while CB for female faces has been replicated in var-

ous studies (Johansson et al., 2005; Johansson et al., 2006) it is

nknown if this effect holds for younger participants. Replicating

he CB effect for female faces for children ages 8–12 is essential to

erve as a control condition and test the generalisability of these

ndings to children aged 8–12. Regardless of whether detection

ates are influenced by age, this provides a baseline against which

o contextualise detection rates when participants choose between

hocolates. More formally, we state our first hypothesis as;

H1: The standard CB effect for female faces, as reported in

ohansson et al. (2005), is robust when the subjects are children

ged 8–12.

Second, the CB literature to date has concentrated almost exclu-

ively on domains in which people are considered extremely adept

t discriminating perceptually, such as face recognition, and ar-

as with particular relevance for policy, such as witness testimony

Sagana, Sauerland and Merckelbach, 2013). However, whether the

B effect generalises to the majority of consumer decisions is un-

lear. One application to consumer choice is provided by Hall et

l. (2010), who had shoppers choose between different types of

eas and jams, while covertly manipulating the outcomes of their

upposed choices. The participants who approached the sample

tand were given their “choice” to keep, thus partly aligning in-

entives. Despite the naturalistic decision context and the intro-

uction of incentives, only 35% of mismatches were detected. How-

ver, two limitations hamper extending these findings to consumer

hoice more generally. First is it unclear whether or not partici-

ants held strong, well-established preferences for teas and jams

nd were familiar with the varieties on offer. The very fact that

articipants approached a sample stand would suggest that they

id not have a well-defined preference ranking for these goods to

egin with. Moreover, while participants got to keep the item they

hose, if they held only a mild preference jam overall, the incen-

ive is a relatively poor one. Therefore, the second hypothesis of

his paper is to examine whether the CB effect is robust when the

timuli is a product for which participants display a strong overall

reference.

H2: With chocolates as stimuli, detection rates are higher than

or female faces.

To disentangle what is a strong liking for chocolate from a mere

amiliarity effect, we propose a ‘love of chocolate’ variable based

n a simple 5-point Likert scale. We can test whether this has a

irect effect on detection rates, and whether any other effects are

obust to its inclusion.

H3: Participants who state a greater affinity for chocolate are

ess likely to exhibit CB.

It is important to distinguish a preference for chocolate overall

rom the strength of preference between chocolates. The distinction

s crucial as it is possible to hold a weak preference for chocolate

verall, but a strong preference between chocolates. For example,

magine a hypothetical participant with lexicographic preferences

ver the 8 choices in the “chocolate set”. This participant could

islike every chocolate in the set except for option A, thus demon-

trating a low preference for chocolate overall but an extremely

trong preference for any pair involving option A.

To test this, as a proxy for preference strength between choco-

ates, we include a pre and post ranking survey of the 8 choco-
ates used in the study. We speculate that weakly-held preferences

etween chocolates should produce more intransitivities and less

onsistent preference orderings than those who hold strong be-

ween chocolate preferences.

H4: More consistent pre- and post-experiment stated prefer-

nces are positively related to detection rates.

A long running debate in experimental economics concerns the

ignificance of ensuring incentive-compatible conditions. Since at

east Wallis and Friedman (1942), concerns have been voiced re-

arding the generalisability of experimental results to ‘real-world’

conomic choice. More recently it has been argued that this is

ften best achieved without monetary incentives (Read, 2005).

he issue is therefore whether incentive compatible conditions (in

erms of consumption, not monetary amounts), will increase de-

ection rates.

H5: When subjects get to keep their stated preference, the

umber of manipulations detected increases.

Finally, it is important to note that the use of children as sub-

ects brings some notable benefits, but also some obvious limita-

ions. In particular, cognitive limitations may make children more

usceptible to choice manipulations. This would induce a down-

ard bias in detection rates, which for the purpose of the current

nvestigation would imply that any effect is in fact a conservative

stimate. Using chocolates as the task stimulus is not an unfamil-

ar approach in consumer choice experiments; Chernev (2003), for

xample, used chocolates to show individuals make more consis-

ent choice when strong prior preferences exist. The specific exper-

mental technique of incentivising children using chocolates also

as a precedent, as the diversification bias was investigated us-

ng Halloween trick-or-treaters aged 3–14 (Read and Loewenstein,

995). Their findings were replicated in a diversification bias study

hat looked at actual investors’ portfolios (Benartzi and Thaler,

001). Moreover, a recent CB study used both children and ado-

escents as participants, and found a relatively large CB effect for

oods such as chairs, t-shirts and plastic toys (Sauerland et al.,

014).

. Experimental approach

A total of 381 participants (154 female) were recruited from

our primary schools in County Dublin, Ireland: Terenure College

unior School (n = 52); Scoil Áine, Lucan (n = 47); St. Brigid’s,

astleknock (n = 138); and St. Molaga’s, Balbriggan (n = 144). The

articipants were aged 8–12 (M = 10.3, SD = 0.98). Consent forms

ere signed by a parent or legal guardian before the experiment,

nd again on the day of the experiment by the participants

hemselves.

The main experimental materials were two sets of 8.5×7 cm

ed cards, one featuring images of female faces and the other

mages of chocolates. The pictures of dissimilar female faces were

he ones used in Johansson et al. (2005) and are presented in

ppendix A. The dissimilar faces, as defined by Johansson et al.

2005), were chosen to maximise the probability of detection and

o ensure a conservative control condition. The pictures of choco-

ates, and the actual chocolates used were the ones contained in

he “Celebrations” chocolate collection made by Mars, Incorporated

see Appendix A). These chocolates were selected due to their

opularity so as to maximise the probability that participants were

amiliar with the brands and had an established preference order-

ng. A second set of cards with identical pictures affixed to black

ardboard was used to enable the sleight-of-hand ploy. A matching

lack table cover facilitated switching on manipulated trials.

There were three experimental conditions. In the first, the

timuli were the pictures of female faces. In the second, the stim-

li were pictures of the chocolates described above. In the third,

he stimuli were the same pictures of chocolates, but with the
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actual chocolates concealed behind them. The order in which these

trials were presented was pseudo-randomised by the experimenter

by drawing a number from one to six from a hat.

Two experimenters – situated in adjacent rooms – carried out

the experiment. The first experimenter read the participant infor-

mation and consent sheet to the participant, explaining in simple

terms what the experiment entailed. This experimenter also noted

the participant’s demographic information and asked the partici-

pant to rate how much they liked chocolate generally, on a scale

of one to five. The experimenter then presented the participant

with a page containing images of the eight brands of chocolate and

asked the participant to indicate which chocolate was his, or her

favourite. This chocolate was marked with a ‘1’. This process con-

tinued until the chocolates had been ranked from one to eight. The

participant was then conducted to a separate room for the main

task.

The second experimenter then carried out the main trials. The

participant was told that the experimenter was interested in how

people make choices and explained again exactly what the task en-

tailed. Once the participant agreed to take part, the experiment

began. Before each experimental block (called a “game”), the ex-

perimenter told the participant that either they would get to keep

the option they chose (in the actual chocolates condition), or that

they would not get to keep their chosen option (in the two pic-

tures conditions). On each trial, the participant was presented with

two photo cards of either female faces or chocolates and asked to

choose which one they preferred. Each photo was randomly drawn

from the eight potential options. The participant was then given

the picture (or the chocolate) they chose and asked to explain why

they chose as they did.

All participants completed all three conditions described above.

Each game consisted of three trials. The first and third trials of

each condition followed the procedure above, with no manipu-

lation of choices. However on the second trial, a sleight-of-hand

ploy was used to covertly exchange one stimulus for the other

and manipulate the participant’s choice. 1 Thus, on this trial the

participant was presented with the opposite of whatever stimu-

lus they had chosen. If the manipulation was detected during this

phase of the experiment, the experimenter gave the participant

his or her intended choice and passed off the switch as an hon-

est mistake so as to minimise suspicion regarding the true nature

of the experiment. All the trials were recorded and transcribed

subsequently.

When all three conditions were completed, the participant re-

turned to the first experimenter, where he or she was asked a se-

ries of questions about the task (see Appendix C). In particular, the

first experimenter asked increasingly specific questions aimed at

determining whether or not the subject had noticed a mismatch

but not reported it. This allowed the participants to indicate retro-

spectively if they had noticed any of the manipulation trials. If at

any stage a participant reported noticing a mismatch, retrospec-

tive detection was recorded. This step was necessary to control

for the situation whereby children may have noticed the exper-

imenter giving them the incorrect option but failed to mention

it because they were too shy or polite. In this way the first ex-

perimenter acted as a confidant of sorts. Once all the questions

were answered or a mismatch was reported, the participant was

debriefed as to the true nature of task. At the end of the experi-

ment the participant was asked to rate the chocolates once again

using the same procedure as before. The degree of consistency be-

tween the pre and post experimental rankings of the chocolates

was taken to be a proxy measure of the relative strength of prefer-
1 A detailed schema of this manipulation is presented in Appendix B.

e

m

nce between chocolates. 2 Participants were asked (at the request

f the schools) to not consume the chocolate they had just been

iven until the recess period. Finally, the participant was asked not

o reveal any details of the task to any classmates, especially dur-

ng the recess period.

. Results

The experiment produced 381 sets of data, one for each par-

icipant. Each set contained a total of nine trials, three for each

ondition. Data for two participants were removed due to one data

ecording error and one participant becoming aware of the nature

f the task prior to participation.

The outcome variable of interest was a binary variable indicat-

ng whether or not a subject detected a mismatch between their

hoice and the option they received. Following the established CB

aradigm, three different detection classifications were used. “Con-

urrent detection” refers to instances when a subject reported a

iscrepancy immediately after the manipulation occurred. “Retro-

pective detection” was recorded when, having not reported any-

hing at the time of the manipulation, subjects reported noticing a

ismatch during the post-experiment questionnaire. Finally, “Over-

ll detection” refers to any instances where either concurrent or

etrospective detection was reported.

To test whether CB generalised to children aged 8–12 (H1), we

an examine the descriptive data for the control condition, which

sed pictures of female faces as stimuli, as in Johansson et al.

2005). Concurrent detection rates were 20.6% and when retrospec-

ive detections were included, overall detection more than dou-

led to 43.0%, which is similar to the detection rates reported by

ohansson et al. (2005). While Johansson et al. (2005) explicitly

aired faces, in the current study they were drawn at random.

owever, given the size of the sample, it is possible to test for

hether there is a difference in detection rates when these spe-

ific pairs were randomly selected. For concurrent and overall de-

ection categories, the difference between randomly selected pairs

nd the pairings used in Johansson et al. (2005) is less than a per-

entage point and not statistically significant using a simple t-test

p > 0.1). Taken together, these results suggest that CB for female

aces is present in children ages 8–12.

The overall effect of using chocolates as stimuli is readily as-

essed by inspection of the descriptive data (H2). Fig. 1 illus-

rates mean detection rates across the three experimental condi-

ions (pictures of female faces, pictures of chocolates, and actual

hocolates) for both concurrent and overall detection classifica-

ions. For the two treatment conditions, concurrent detection rates

ncreased almost threefold to 64.3% for pictures of chocolate, and

8.7% for actual chocolates. For pictures of chocolates the total de-

ection rate increased to 80.4%, while for actual chocolates it rose

o 87.8%.

To account for the within-subject variation and control for ad-

itional factors, a random effects logit regression was fitted to the

ata. The following model was estimated,

n

(
Pr[Detect = 1 | COND, Z, ηi]

1 + Pr[Detect = 1 | COND, Z, ηi]

)
it

= θ0 + β CONDit + δZit + ηi + εit

here Pr[Detect = 1 | COND, Z, ηi] denotes the conditional prob-

bility of detection. CONDit is a vector denoting the three exper-

mental conditions. Zit is a vector of control variables including

ge, gender, game number, presentation order, ‘love of chocolate’,
2 The intuition, partly motivated by Plott’s (1996) discovered preference hypoth-

sis, is that the stronger the internal preference ordering of the 8 chocolates, the

ore consistently this ordering should be elicited.
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Fig. 1. Mean detection rates across condition. Note: “Overall” refers to circumstances in which participants reported noticing a mismatch either concurrently or retrospectively

in the post-experimental debriefing.
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3 Anecdotally, participants seemed to be motivated by a desire to appear consis-

tent. Many asked to see their original ratings during their second evaluation and put

significant time and effort into trying to remember their previous selection. This,

combined with the statistical results above suggests that our consistency measure
chool fixed effects, and a measure of choice consistency. Finally, ηi

s an individual random intercept parameter assumed to be drawn

t random from a normally distributed population. The result of

his estimation is presented in Table 1 for the three detection clas-

ifications: concurrent, retrospective, and either.

First, to confirm the statistical significance of the descriptive re-

ults, we can observe the coefficients for the main treatment dum-

ies (H2). The effect of the main treatment conditions, pictures

f chocolates and actual chocolates, is large and has a statistically

ignificant effect on detection rates for both concurrent and overall

etection categories.

The data are also sufficiently rich to explore how the overall

trength of preference relates to detection rates (H3). An individ-

al’s overall liking for chocolate can be gauged by our ‘love of

hocolate’ variable. Interestingly, while a 5-point scale was used,

nly three participants reported a score below three, confirming

mpirically that children exhibit a strong overall affinity for choco-

ates. Relative to those who rated their love of chocolate as three,

here is a monotonically increasing probability of detecting mis-

atches, both concurrently and overall.

To assess whether the strength of the relative preference or-

ering within a set influenced detection rates (H4), Spearman’s

ank correlation for pre- and post-evaluations of chocolates is

aken as a measure of choice consistency. This measure is in-

ended only as a proxy for preference between chocolates. To test

hether this measures the strength of between chocolate pref-

rences, we can inspect the coefficients on the interaction terms

etween condition and this consistency measure. As the mea-

ure of consistency relates solely to preferences for chocolates,

here should be a positive and significant interaction term for the

wo chocolate condition and no significant effect for the faces

ondition.

For the overall detection rate, the coefficient on consistency is

ositive and significantly different from zero. While only significant

t the 10% level, the level of noise in this measure and the general

attern of the effect across detection classifications are suggestive.

et, if this measure of consistency is an indication of preference
 m
etween chocolates, then the significant effect should be driven

ntirely by the two chocolate conditions. However, the interac-

ion terms between the consistency score and the chocolate con-

itions are negative and not statistically different from zero. Given

he positive coefficient on the consistency measure also holds for

he faces condition, it suggests that this consistency score is not a

eliable approach for gauging the strength of preferences between

hocolates. 3

An alternative approach to assessing whether the strength of

etween chocolate preferences impacts detection rates is to in-

lude a dummy variable indicating when the participant’s favourite

hocolate was an available option. Adding this to the base-

ine logistic regression indicates that detection rates were un-

hanged when an individual’s highest ranked chocolate was pre-

ented (p > 0.1). The strength of relative preference within the

et of chocolates does not appear to mediate the incidence

f CB.

To assess whether higher detection rates are due the effect of

ncentivisation (H5), we can compare the pictures of chocolates

ondition to the actual chocolates condition. Actually receiving the

hocolate had no significant effect on detection rates compared to

he pictures of chocolates across the three detection classifications

p > 0.1).

Given the substantial cognitive development that occurs be-

ween the ages of 8 and 12, potential age and gender effects must

e controlled for explicitly. Fortunately, the relatively large sample

ize obtained permits investigation through the addition of age

nd gender dummies. For gender, there appears to be a general

endency for female participants to report fewer mismatches or

mistakes”. Whether this is a genuine effect, or due to a difference

n reporting is unclear. Moreover, given that it is only significant
ay be capturing memory effects, and not preference strength between chocolates.
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Table 1

Detection rates.

(1) (2) (3)

Concurrent Retrospective Either

Coefficient Se Coefficient Se Coefficient Se

Condition (Base = faces)

Pictures 4.447∗∗∗ 1.235 0.179 0.597 3.699∗∗∗ 1.073

Chocolates 3.834∗∗∗ 1.203 0.460 0.572 3.300∗∗∗ 1.077

Age (Base = 8)

9 −1.151 0.917 0.622 0.476 −0.270 0.787

10 −1.398 0.901 0.920∗∗ 0.468 0.001 0.774

11 −1.511∗ 0.902 1.026∗∗ 0.467 0.169 0.775

12 −2.299∗∗ 1.016 1.003∗∗ 0.503 −0.661 0.863

Female −0.251 0.290 −0.100 0.125 −0.431∗ 0.255

Game (Base = 1)

2 0.074 0.213 −0.093 0.114 −0.158 0.222

3 0.112 0.214 −0.110 0.114 −0.179 0.221

Trial order (Base = 1)

2 −0.236 0.451 0.113 0.197 −0.062 0.387

3 1.020∗∗ 0.462 −0.340 0.209 0.438 0.402

4 0.782∗ 0.459 −0.083 0.205 0.648 0.409

5 −0.517 0.457 0.304 0.195 0.177 0.397

6 −0.626 0.459 0.197 0.197 −0.226 0.391

Love chocolate (Base = 3 or less)

4 0.727 0.446 0.006 0.195 0.632∗ 0.368

5 0.896∗∗ 0.420 0.094 0.185 0.935∗∗∗ 0.349

School fixed effects (Base = 1)

2 −0.109 0.463 1.195∗∗∗ 0.419 0.812∗∗ 0.400

3 −0.664 0.441 1.540∗∗∗ 0.409 0.663∗ 0.374

4 −1.084∗∗ 0.531 1.248∗∗∗ 0.467 −0.180 0.436

Consistency 0.015 0.012 0.004 0.005 0.014∗ 0.009

Consistency∗condition (Base = faces)

Pictures −0.014 0.014 −0.005 0.007 −0.015 0.012

Chocolates −0.011 0.013 −0.003 0.006 −0.002 0.012

Constant −2.389 1.505 −2.810∗∗∗ 0.714 −2.642∗∗ 1.185

P 0.520∗∗∗ 0.054 0.597∗∗∗ 0.096 0.365∗∗∗ 0.067

Observations 1114 1114 1114

Number of groups 372 372 372

∗∗∗ Significant at the one percent level.
∗∗ Significant at the five percent level.
∗ Significant at the ten percent level.
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at the 10% level and only reported for overall detection, caution

is required when interpreting this result. For age, two distinct

patterns emerge. For concurrent detection, the older the child, the

less likely he or she is to report a mismatch concurrently. While

not always statistically significant, the magnitude and direction of

the effect exhibits a consistent monotonic pattern. This is offset by

an almost equal but opposite effect for retrospective detection: as

age increases, the probability of retrospective detection increases.

When aggregated to overall detection there is no impact of age

on detection rates, implying that older children were noticing the

same number of mismatches, but were reluctant to report them

concurrently.

Several other control variables were included in the analysis as

robustness checks. First, given the within-subjects nature of the

design, it is important to ensure that detection rates were not in-

flated due to early detections causing suspicion and scepticism re-

garding the integrity of the experimenter. Relative to the first con-

dition, the probability of detection in the second and third con-

ditions is not statistically different from zero. When considering

trial order effects, participants were significantly more likely to de-

tect concurrently when pictures of chocolates were presented first.

However, this is not robust when detection is defined as concur-

rent or retrospective. One particular school fixed effect stands out;

retrospective detection rates were higher for all schools when com-

pared to the first school. Whether this was due to experimenter

effects or school-specific characteristics is unclear. However, it

should be noted that the schools that took part in this study were
n areas that varied considerably in their socio-economic environ-

ents. Any reported school fixed-effects may be capturing this

act.

Several methods were employed to prevent participants from

evealing the true nature of the experiment to their peers prior

o participation. First, different classes took part in the experiment

n either side of the recess periods so as to minimise possible con-

ounds within classes. Second, children were asked explicitly at the

nd of each session not to tell any of their classmates about the

etails of the study. Despite these controls it is possible that the

igh detection rates reported are confounded by participants re-

ealing the sleight-of-hand ploy to their peers. If that was the case,

e should observe some false positives (i.e. reporting mismatches

hen there was no manipulation). Only one such case was re-

orted and was due to the participant overhearing the debriefing

ession of a peer. However, to test for this statistically, we can split

he sample between those who completed the experiment prior to

he first recess period (when there was almost no opportunity to

iscuss the experiment with their peers) and those who completed

he experiment after the recess period.

Fig. 2 presents the mean overall detection rates across these

roups. While there are some observed differences in detection

ates, the overall size of this difference is small relative to the

agnitude of the condition effect. Including a ‘before recess’

ummy in the baseline models does not have a significant effect

n any of the three detection classifications (p > 0.1). However

hen the base category is changed to the pictures condition,
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Fig. 2. Overall detection rates before and after the recess period. Note: “Overall” refers to circumstances in which participants reported noticing a mismatch either concur-

rently or retrospectively in the post-experimental debriefing. Before recess refers to the group of participants who, on a given day, completed the experiment prior to the

first recess period.
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significant negative effect emerges for the overall detection

ate (p < 0.05). Taken together this suggests that any potential

onfounds due to participants revealing the true nature of the

xperiment to their peers are minimal.

Finally, to control for basic differences in perceptual similar-

ty between the female faces and chocolates, an additional sam-

le of 21 primary school children of similar age were asked to

ank the similarity of pairs of chocolates and pairs of faces on a

-point Likert scale. 4 The average similarity rating was 3.13 for

emale faces and 3.32 for chocolates. The overall difference was

ot statistically significant (p > 0.05), indicating that the results

btained were not driven by perceived differences in perceptual

iscriminability.

. Discussion

An overall detection rate of 87.8% for chocolates and 80.4% for

ictures of chocolates indicates that, in certain domains, manipu-

ations of choices rarely go undetected. The use of stimuli which

articipants have a strong liking for appears to have induced a

ore cognisant cognition and CB rates approaching single dig-

ts, which is no larger than what would be expected given the

ell-documented stochastic element in consumer choice. Remark-

bly, the surge in detection rates occurred regardless of whether

r not the participant actually received the chocolate, indicating

hat the incentive played a minimal role in mediating the CB

ffect.

While there is no clearly identifiable explanation for this effect,

everal potential explanations can be ruled out. First, this finding

s not due to the use of children as participants, as the baseline
4 Each participant rated 14 pairs of chocolates and 14 pairs of faces, the orders

f which were pseudo-randomised such that half rated the chocolates first and the

ther half rated the faces first. The order of presentation, and the side each ap-

eared on was pseudorandomised across subjects to ensure all combinations were

resented with equal frequency.

(

s

t

c

s

etection rate for faces is in line with the percentages reported in

he literature on CB to date (in particular, Johansson et al., 2005).

imilarly, the result is not driven by the younger cohort within the

ample, as there were no significant differences in overall detection

ates between children of different ages.

Another possibility is that CB is due to memory effects; re-

embering which chocolate was chosen was markedly easier than

ecalling a nameless, monochrome female face. However, previ-

us findings in the literature suggest that memory plays a min-

mal role in determining the incidence of CB. McLaughlin and

omerville (2013) found only a small, but significant, effect role

or memory in portfolio decisions. Sagana, Sauerland and Merck-

lbach (2014), who tested memory impairment explicitly as a po-

ential mechanism underlying the CB effect, found no impact on

etection rates. Given the time elapsed between decision and out-

ome was less than a second, and the sheer magnitude of the ef-

ects we observe, memory effects cannot account for the results

btained.

In designing the current study, the goal was to use real con-

umer products that children would have encountered previously

nd for which they had a strong affinity. As a result, the choco-

ates had associated names and were presented in colour, and

ot greyscale. These additional sources of information may have

riven higher detection rates compared to the female faces con-

ition. Given that consumer products are generally observed in

olour and have associated brand names, the high detection rates

eported here may be more representative of consumer choice sit-

ations. However, many CB studies have used images and actual

timuli that appear in colour, both with and without names, and

eported no increase in detection rates. For example, Hall et al.

2010) used jams and teas that were identified by name and pre-

ented in colour, yet detection rates were only 35%.

At first glance, our results may seem counterintuitive given

hat humans are particular adept at facial recognition and dis-

rimination. However, perceptual discrimination is only the first

tep in any decision process. Making a choice, and subsequently
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Table 2

Summary of CB detection rates across stimuli.

Study Stimuli Detection rate

Concurrent Retrospective Overall

Johanssonet al. (2005) Monochrome female faces 26.0%

Johansson et al. (2006) Monochrome female faces 27.5%

Johansson, Hall & Sikstrom (2008) Abstract Patterns 19.0%

Monochrome female faces 12.0%

Monochrome female faces (plus rating) 39.0%

Hall et al. (2010) Jam 14.4% 6.2% 33.3%

Tea 13.8% 6.9% 32.2%

Hall, Johansson and Strandberg (2012) Moral principles 33.8% 10.6% 44.4%

Moral issues 48.6% 1.4% 50.0%

Sauerland, Sagana and Otgaar (2013) Voice recordings 19.0% 10.0% 29.0%

Hall et al. (2013) Political survey 22.0%

Johansson et al. (2014) Monochrome female faces (and rating procedure) 20.0% 13.0% 33.0%

Monochrome female faces (no rating procedure) 10.0% 16.0% 26.0%

McLaughlin and Somerville (2013) Similar Portfolios – – 24.5%

Dissimilar Portfolios 33.8%

Overall (depending on bound) – – 28.5–37.2%

Sagana, Sauerland and Merckelbach (2013) Female students and pictures of their faces 31% 28.2% 59.2%

Steenfeldt-Kristensen and Thorton (2013) Similar pairs of objects 12.0% 10.0% 22.0%

Dissimilar pairs of objects 30.0% 40.0% 70.0%

Sagana, Sauerland and Merckelbach (2014) Female photos – – 41.0%

Exp 1: Mock crime video followed by facial recognition (evaluative choice) 74.0% 79.4%∗∗ –

Exp 2: As above, but absolute choice with no delay to manipulated choice 65.0–68.9% 94.4–100%∗∗ –

Exp 3: Like Exp 2, but 48hr delay before manipulated outcome 31.7% 60.6%∗∗ –

Sauerland et al. (2014) Classroom objects with high self-relevance (adolescents) 11.1% 57.8%∗∗ –

Classroom objects with low self-relevance (adolescents) 9.5% 54.8%∗∗ –

Toys high self-relevance (younger children) 50.9% 54.4%∗∗ –

Toys low self-relevance (younger children) 50.9% 52.7%∗∗ –

Toys high self-relevance (older children) 62.9% 72.6%∗∗ –

Toys low self-relevance (older children) 51.6% 56.5%∗∗ –

Erasers high self-relevance (younger children) 56.3% n/a –

Erasers low self-relevance (younger children) 30.8% n/a –

Erasers high self-relevance (older children) 50.0% n/a –

Erasers low self-relevance (older children) 65.4% n/a –

Sagana, Sauerland and Merckelbach (2015) Mock thief/victim lineups 31.3% 45%∗∗

Current study Monochrome female faces 20.6% 22.4% 43.0%

Pictures of familiar chocolates 64.3% 16.1% 80.4%

Pictures of familiar chocolates (plus incentive) 58.7% 29.1% 87.8%

∗∗ Indicates where retrospective percentage is calculated from the sample that did not detect concurrently rather than the overall sample.
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updating one’s preferences is the outcome of a dynamic inter-

action between perception, initial preferences, beliefs, memory,

cognitive integration and feedback. That we have documented

CB for female faces, but not for a consumer good, suggests that

the cause of this phenomenon is not due to a perceptual deficit.

Indeed, the results from our discrimination task suggest perceptual

ability was not a major factor in mediating detection rates.

It is important to note that the results obtained here per-

tain to the strength of preference for chocolate overall and not

the strength of preference between chocolates. Neither the consis-

tency of preference rankings nor the availability of an individual’s

favourite chocolate as an option influenced detection rates. That

individuals were no more likely to detect a mismatch when their

favourite chocolate was up for grabs is surprising given the en-

hanced self-relevance of those particular choices. However, it does

corroborate previous findings that the self-relevance of the choice

does not impact detection rates in CB experiments (Sauerland

et al., 2014). Conversely, it may be that such simple measures

did not capture the relative strength of individuals’ preference

order.

An alternative way to examine the role of preference strength is

to look at the change in rank before and after receiving the choco-

late. Previous studies have reported that for both participants who

were ‘Choice Blind’ and those who detected manipulations, sim-

ply choosing an option increased its desirability (Johansson et al.,

2014). If individuals still have to “discover” their preferences, then
ost-manipulation rankings for chocolates should mirror the effect

n Johansson et al. (2014); believing you choose a chocolate should

ncrease its attractiveness as much as actually choosing it. Inter-

stingly, there is no change in the rating of the selected choco-

ate in either the pictures or actual chocolate conditions. For both

he chosen and received chocolate, and for both detected and non-

etected mismatches, the average rating change is less than one-

enth of a point (on a 5 point scale) and not statistically different

rom zero. At least for chocolates, preference appears to be invari-

nt to choice.

The incidence of CB is reduced greatly for chocolates re-

ardless of whether incentive compatible conditions are em-

loyed. The detection gap between actual chocolates and the

ictures of chocolate conditions was only 7.4 percentage points

nd is not statistically significant. Conversely, the difference be-

ween faces and pictures of chocolates was 37.4 percentage points

nd highly significant. Any effect of incentivisation seems, at

est, second-order and is not clearly identifiable in the current

ample.

One potential explanation for the surge in detection rates is that

hildren were more attentive to the decisions involving chocolates.

owever, Johansson et al. (2014), citing in preparation research,

ule out inattention as a potential explanation; “the simple fact

hat the participants look at and fully attend to the manipulated

mages after presentation rules out inattention as a possible ex-

lanation for CB” (p. 286). Indeed, for both the female faces and
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hocolates conditions, the children in our study were clearly pay-

ng attention. However, anyone who has to reread several passages

f a book will readily attest that attention is not an all-or-nothing

utcome. Qualitatively, task engagement for the chocolate condi-

ions was noticeably elevated. While we did not obtain any quanti-

ative gauge of this measure in the current study, explicitly varying

ask engagement in the standard CB paradigm may prove fruitful in

dentifying the cognitive mechanisms underpinning CB. For exam-

le, are soccer fans unlikely to notice when, having selected Lionel

essi for their dream team, they find an imposter such as Wayne

ooney in his place?

The possible extensions of these findings are open to debate.

ndoubtedly, they raise major concerns regarding the generalis-

bility of CB to models of consumer choice. Evidently, the cognitive

echanisms involved in choosing between female faces and choco-

ates are quite different and the prevalence of CB varies consid-

rably across them. Which provides a closer analogy to consumer

hoice is unclear.

From a theoretical perspective, these results appear to lend sup-

ort to the discovered preferences approach to modelling con-

umer choice. Surveying the CB literature, it is noticeable how vari-

ble the incidence of CB is across stimuli (see Table 2). For stimuli

hat participants would typically have the least experience with,

uch as female faces or samples of jam and tea varieties, detection
ates are the lowest. On the other hand for items that individuals

onfront regularly such as their social preferences, children’s toys

nd chocolates, detection rates were the highest. In light of the lit-

rature on discovered preferences, and the results presented here,

B may be best viewed as an error resulting from the early stages

f preference development.
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Fig. A3.1. Snapshot sequence of manipulated trial in the faces condition.5

Fig. A3.2. Snapshot sequence of manipulated trial in the pictures of chocolates (familiar) condition.

Fig. A3.3. Snapshot sequence of manipulated trial in the chocolates (incentive) condition.
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Appendix B. Slight-of-hand ploy

Fig. A3.1, Fig. A3.2, Fig. A3.3.

Appendix C. Post experiment questionnaire

i. Are you happy with all of your choices today? ___________

ii. Did you find anything odd about the task? ___________

ii. Did you notice anything strange of the pictures or chocolates

you were presented with?____

iv. Do you think Jason might have made any mistakes, he is very

tired today? ________

[if no to above]

v. We’re planning another studying using magic – when people

pick the chocolate/face they prefer we’re going to use a magic

trick to present them with the picture that they didn’t pick. Do

you think you would notice if we did this? _________

i. [if no]. We did this on the second task in each game – we used

a magic trick to swap your choice. Did you notice? ___________

Additional comments:______________________________
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