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Summary

The idea that choices can have a constructive effect has received a great deaiazl esmpjport. The act of choosing
appears to influence subsequent preferences for the options available.rBeeamh has proposed a cognitive model
based on quantum probability, which suggests that whether or adic@gant provides an affective evaluation for a
positively or negatively valenced stimulus can also be constructidyeaa.g. influence the affective evaluation of a
second oppositely valenced stimulus. However, there are some outgtaradirodological questions in relation to this
previous research. This paper reports the results of three experimenteddsicesolve these questioBgperiment 1,
using a binary response format, provides partial support for the interaintpd by the quantum probability model
and Experiment 2, which controls for the length of time participants tearespond, fully supports the quantum
probability model. Finally, Experiment 3 sought to determine whetleckelp effect can generalize beyond affective
judgements about visual stimuli. Using judgements about the trdktnass of well-known people, the predictions of the
quantum probability model were confirmed. Together these three expésiprevide further support for the quantum
probability model of the constructive effect of simple evaluation

Main Text

1. Introduction

There is a great deal of support for the constructive effects of ¢hlosécphenomenon whereby the process of choosing
actually influences the subsequent decision [e-g]. For example, in Brehm’s [7] original experiment, female shoppers
were asked to evaluate the desirability of eight appliances. Then, as a rewakihfp part in the study, they were
offered two appliances, which they had rated equally desirable. After arsieoval they were asked to re-evaluate the
two appliances and it was observed that the rating of the chosen item wersthéghthe rejected item. In this and other
demonstrations of the constructive effect of choice, the act of choosiagrafp influence subsequent preferences for
the original alternatives.

Recently, the circumstances in which a judgement may be seen asdoreshave been extended by White, Pothos and
Busemeyer [8,9]. They describe a cognitive model based on Quantumikro@@P) and empirical evidence, which
suggests constructive effects for simple affective evalugtsmnthat simply articulating how one feels about a positively
or negatively valenced stimug also leads to constructive effediote, we call QP the rules for how to assign
probabilities to events from quantum mechanics, without any of the ghyi$its work, while promising, raises some key
questionsnotably regarding the robustness of the finding and the extent th Wigieneralized to other kinds of stimuli.
In this paper, we briefly review the White et al. [8,9] research, iimoduithe QP principles that underlie the model, before
describing the novel empirical directions that are the present focus.

1.1. The constructive effects of affective evaluation

In White et al.’s [8,9] experiments, fictitious adverts for insurance and mobile phones were created which had positive or
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negative content. The valence of images was either confirmed in a pilot stntyges were selected from the Geneva
Affective Picture Database [GAPED; 10], a database which contains images whose Ve been externally validated.
In a within subjects design, participants were asked to view two imédgels were displayed sequentially in either a
positive and then negative order (PN condition) or vice versa (NP condiderFigure 1). In the double rating condition
participants were asked to give a simple affective rating for the first imdlge sequence and were then again asked for
a rating for the second image. In the single rating condition, theye first image but provided no rating, instead
moving on to view and rate the second image. The experiment waneatbgigaddress the following question: would
there be a difference in ratings for the second image, between theasidgleuble rating conditions?

<insert figure 1>

The results of three experiments, reported by White et al. [9], shinaethere was a difference in ratings. Whether or
not someone articulated an affective evaluation for the first image influeneegantcipants rated the second image.
Specifically, when participants saw images in the PN condition, the réinthee second negative image in the single
rating condition were significantly more positive than the ratings ofainge image in the double rating condition. In the
NP condition, the ratings of the second positive image in the single catndiifion were significantly less positive than
ratings of the same positive image in the double rating condition, rhiosth conditions, it appears that the intermediate
rating increases the affective contrast between the two images.

White et al. [9] argued that this result could not be explained by other appspaabh as order effects or anchoring. The
design of the experiments controlled for order effects, because thastiorg pairs of images involved the same pair of
images presented in identical order (but, with and without the intermediate ratisgguthors also reviewed Hogarth

and Einhorn’s [11] belief-adjustment modelvhich is in principle applicable in situations concerning the impact of
intermediate judgments, and found that it predicted no difference betveesimgiie and double rating conditions. The
possibility of anchoring effects was also examined by White et]aki{® found no evidence that a prior rating was
influencing the second rating, across all three experiments. Insteadithiogs argued that a cognitive model, based on
QP, could predict the empirical results they observed.

1.2. A QP model for the constructive effects of affective evaluation

Several researchers have recently been employing QP in cognitive modeléipgliaations ranging across decision
making [12,13,14], memory [15], concept combination [16¢ atiher areas [17,18]; [for overviews see 19, 20, 21, 22]
QP is a formal framework for assigning probabilities to events, whigmated from attempts to provide an explanation
for paradoxical findings in physics, defying classical interpretations322The well-known quantum mechanics theory
is QP plus all the required assumptions to apply QP to physical sy§tEssical probability (CP) and QP are based on
different axioms. QP has some unique features, with no equivalé@i® such as incompatibility, entanglement and
superposition. It has been argued that QP may be useful in cognitiladlingp because phenomena analogous to those
observed in physics are also present in human decision making. Of relexesertlp, CP models in decision theory
naturally assume that, as the cognitive state changes from moment totiretraeg specific moment it is considered to
be in a definite state (even if this state is unknown). Alternatively, Qfelsallow the cognitive system, at each
moment, to be in a superposition state regarding a question (or a s)imutich reflects ontic indefiniteness for the
question outcomes (or feelings about the stimulubpt is, the question outcomes do not exist, prior to a measurement
Superposition is a technical term in QP and indicates a special kind of unigesiaah that the cognitive system has the
potential for any of the possible decisions at each moment, but whichseledted cannot be determined until the
system is measured (e.g. a judgment or affective evaluation &) maxtording to models based on standard CP theory,
the measurement taken of a system reflects the state of the system immpd@tédythe measurement. However, in QP
theory, taking a measurement of a system can create, rather than aguangerty of the system [25], which means that
the subsequent state of the cognitive system is constructed from thetionebatween the superposition state and the
measurement taken [26]. These two fundamental principles of QB tlseperposition and the requirement that a
measurement creates rather than records a property of the sysegr, rafural and straightforward way to model
constructive processes in judgement and decision making

!t is possible to devise a CP based model to account for \Athités results by including in the model a mechanism for
how decisions/ measurements could alter the relevant representations. Buiyatged®P approach is simpler because a
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The model devised by White et al. [9] uses these ideas to predict a differemeedtirtgs of a positively or negatively
valenced visual stimulus, depending on whether a previous, (bisaeiking) unrelated oppositely valenced stimulus
was rated or not. The model leads us to the following insight infosty@hological processes that underpin the observed
effect. The participant’s initial cognitive state is set by the first image in the sequence. Following the intermediate

affective evaluation of the first image, the cognitive state is changed to Weaitlger positive or negative affect. This
change is represented in the model by a collapse of the state vector onto eifli@reagraegative affect ray
(representing positive or negative affect; there are some simplifying assunimiensut which are not relevant in this
discussion). This is like an abstraction process, whereby some iofdhmation about the first image is forgotten and
attention is focused on information related to its affective properties. It is alsotib@l constructive step in the model:
the intermediate rating changes the mental state in a certain way. This na¢dravithg made the intermediate rating,
when the second oppositely valenced image is presented, it is evaluatédefqpenspective of a different cognitive state,
than it would have been without an intermediate rating. As the secag@ il opposite in valence to the first, when the
cognitive state is a pure affective one, there is a greater contrast in the iompneade by the second image. Without the
intermediate rating, the differences between the images concern aspectsaffatidne quality, but also differences
between the images that are not related to affect, so the affective contrast bedviiesinathd second image iske
pronounced. It is in this way that the QP model prediction arises, that theedtate rating increases the affective
contrast between the two stimuli. Further detail on the model can beifoApgendix A, where we provide a simple
illustration of the model that shows how the key prediction of the QiRehsmerges.

Note, one can easily envisage cognitive models based on memory or attenttbrcadid postulate that the intermediate
rating (somehow) increases attention (or memory) for the firstémadngch, in turn, generates a feeling of greater
affective contrast when the second, oppositely valenced, image is pregelti¢ionally, one can specify fairly easily a
cognitive process on a vector space, based on rotation and an additiongtiasstirat the mental state changes as a
result of ratings, that can describe the empirical result. So, in what way is @@Bdpto be preferred over such
alternatives? The reason why we have favo@Bdheory as an appropriate framework for understanding ourdsept r

is that, inQP theory, the way a rating (or judgment, decision etc.) affects thadhetate is an integral, fundamental
part of the theory. The collapse postulate is a key, structural asggettbéory and there is no room for altering it or
applyingQP theory without it. By contrast, approaches such as the ones outlined elgoybased on attention or
memory, can include a constructive role for intermediate judgmentstowvith equal ease. We hasten to add that
understanding the impact of intermediate judgments in terms of memndrgttention is likely to be very valuable too.
But, such approaches are primarily descriptive (because, as noted, constrilagwneés are not required), whereas, by
contrast, the presence of constructive influences is a basic requirement émidfeomative test) of any cognitive
model based o@P theory. It is also perhaps interesting to note that the original discovery efféict [8,9] was based on
an a priori application d®P model.

1.3. Methodological questions

We have identified two outstanding methodological questions with respect to White et al.’s [8,9] findings. The first
concerns the specification of the QP model. Given that the experinmepizyed a nine point rating scale with anchors
“1: very unhappy to 9: very happy”, ideally judgements should be represented by a nine-dimensional vector space rather
than the simplified twalimensional vector space, used in White et al.’s QP model. A demonstration of the same result,
when participants are required to make a simple binary choice betweerelle@rdhappy or unhappy in response to the
images, would provide further support for White et al.’s QP model and this is the focus of Experiment 1 in this paper.
That is, an implication of the White et al. [9] QP model is that the intermediatg vediuld increase affective contrast
between the two images (in a measurable way), even when the ianageated in a binary (positive, negative) way.

Note, this is an ambitious prediction. We are predicting that, for examphe MP condition, there will be participants
who indicate that the second advert makes them feel happy in the datiridecondition, and also indicate that 8sme
advert makes them feel unhappy in the single rating condition (all key coraparése within participants!). Overall, we
predict that for the NP condition, the probability that second adverts dotlide rating condition elicit a happy response
will be greater than in the single rating condition. Analogously, for bhedhdition, we predict that the probability that
second adverts in the double rating condition elicit a happy response will bethawen the single rating condition.

constructive effect of measurement is a fundamental part of the formalienmewer the underlying state is a
superposition one.
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A second methodological question concerns the amount of time thiatgaarts had to process the images in the different
conditions in the three experiments reported in White et al. In the doublg catidition they saw the first image for five
seconds and then had no limit on the amount of time they coulded Iproviding their response. But in the single
rating condition, they just saw the first image for five secondsrééieing presented with the second image. So a
difference in ratings might arise from the fact that people procesgghienfage in the double rating condition for longer,
perhaps increasing the likelihood of more deliberative or strategic pregeSsich processing possibly implies that the
image would leave a stronger impression and have greater saliency meb®ooe accessible, as a point of reference,
when considering the second image.

The rating of the second image in our experiments may be affectegrocess of affective priming of the first image.
Affective primingis the finding that processing of an affective stimulus can be faslemare accurate when preceded
by stimulus of the same valence as opposed to an oppositely valencedipridus. Does affective priming depend on
processing time? Actually, there is a large body of researchegtiaf priming, which suggests that the evaluation of a
stimulus’ valence does not depend on the amount of processing time. Affective priming research indicates that

judgements are formed automatically, independently of other cogpitbeesses (even without fully processing the
features of the stimulus) and can be generated in response to nouél[2{,28,29,30,31,32,33]. The evidence indicates
that affective priming occurs most reliably when the stimulus onsathsyny (SOA) is below 300 milliseconds. SOAs
of above 500 milliseconds can result in strategic responses to stiomlp#rticipants [30,34,35].

A related point is this: research also shows that an affectively charged prahesésihe first image in our experiments
facilitates the processing of a similarly valenced target, when comp#étedppositely valenced targets [27,30]. These
effects have been demonstrated with a variety of affectively chargeespincluding words [27,30] and images of
animals, objects and people [34; for a review see 35].

Such explanations of priming effects are similar to the selective accessibdiynt of anchoring. Many researchers
explain priming effects using a spreading activation account oftoagprocessing, to argue that the prime activates
similarly valenced general concepts [30] or similarly valenced memorigsI[@i§ activation would then translate into
increased processing speed, because the activated information is masibkecCeere is also evidence that affective
priming can influence the evaluations of unrelated social and non-stigiali, so that the affective evaluation of targets
shows greater consistency with the valence of previously sulaliipipresented primes [37].

In summary, the research on affective priming suggests that theriné that the first image, in our experiments, has on
the second image, is actually not dependent on whether the first inpagedssed for a long time. Instead, affective
priming research indicates that the affective content can be processed relaiicidly and, in spite of the actual speed in
which it is processed, can still have an influence on subsequeetjedgs. In our experiment, it seems reasonable to
suppose that, in either condition, initial exposure will lead participants toydpidh an affective impression of the
image. But it is also possible that, as participants have longer than 508auiilis to view the first image, affective
priming is not relevant, as the longer time scale provides them with ample tprecass the image more deliberately. In
order to rule out the length of time that participants have to proeefisstimage as an explanation for the key effect, we
carried out Experiment 2 in this study, which controls the amountnef pieople have to process the first image and make
their ratings. The predictions are the same as those in Experiment’s 1 — 3 in White et al. [9]; in the PN condition, the
second image will be rated more negatively in the double rating conditinnrthihe single rating condition and vice
versa for the NP condition.

1.4. Boundary conditions

All three experiments conducted by White et al. [9] involved affective atiahs and visual stimuli. Perhaps there is
something specific about this type of judgement and stimuli, whadterthem more susceptible to constructive effects?
For example, the apparent impression we have that we can entertain positiegaincremotions concurrently [38]
perhaps makes emotional stimuli more ambiguous and, therefdes,tegserceive in different ways. It seems clear that
the QP prediction for the constructive influence of stimulus evaluationsatidlways apply, e.g., if a participant is
shown the picture of a “hammer’ and is asked to name it, one hardly expects a constructive process. But, a critical aspect
of this research is establishing whether the QP prediction can generalize to aineasttsy kinds of stimuli and
judgments, which will in turn inform the boundary conditions ingpplicability of the model.

In Experiment 3, we test whether the QP model applies to judgementstoigtworthiness of celebrities and well-
known people. Making social judgements about people, and in particulamgutigir trustworthiness, has been
described as essential for survival [39,40]. Research has shown thatmakelpidgements about the trustworthiness of
others automatically. They can judge the trustworthiness of a stranger’s face, with as little as 50-100ms exposure to their
image [41,42]. Trustworthiness can be assessed usingamidy images. Studies have found that even when faces are
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unfamiliar to participants, there is a large degree of consensus betweepgas about the trustworthiness of those
faces [43], even for strangers [39,44].

This research suggests that people should easily be able to make judgsroenthe trustworthiness of celebrities,

given that making such a judgement is a basic human ability. This meane tbah wxert some control over the stimuli,
setting up comparisons that will provide the low and high trustivasls contrast that we need, to examine the prediction
of the QP model, that an intermediate evaluation amplifies the contrast betwessttting and a subsequent stimulus.
Would a problem arise if participants are unfamiliar with the celebrities ydogead as stimuli? This is unlikely to be a
confounding consideration. Even if participants rate a celebrity on thedbdlsesr face alone (and, recall, judgments of
trustworthiness are considered automatic and can be driven by jtestéhewithin participant judgements of the same
stimulus are likely to be consistent. In any case, to avoid any complgétion differences in familiarity for the
celebrities, we prepared and presented facial images of celebrities in the sareg agmimexperiments, where
participants are asked to judge the trustworthiness of stranger§][39,4

The use of celebrities as stimuli is not novel in QP cognitive research. A focus of QP modelling has been Moore’s [46]

result. Moore, using Gallup poll data, found that the American Vice President Avaarrated as being less honest and
trustworthy, if the previous question was about the honestyrasisvorthiness of President Bill Clinton. This order
effect can be described using a QP model [14,47]. The QP explanatioremtioe idea that the first stimulus and the
participant’s response both provide a context, against which the judgement about the second stimulus is made.

In the current experiment, we are not interested in order effects, but in whethéstnce of an intermediate
trustworthiness judgement about the first celebrity influences teevotthiness rating of the second celebrity. The
prediction from the QP model is identical to that in Experiments 1 and 2. péetekat whether or not someone
provides an intermediate rating of trustworthiness, regarding the first celslliipfluence their rating of the second
celebrity. So, for the PN condition, where a more trustworthy celebsiges first, before viewing a less trustworthy
celebrity, an intermediate rating of trustworthiness for the first celebilityesult in a less trustworthy rating for the
second celebrity, than if the first celebrity was not rated. The predictishefdNP condition, is reversed, in that the
intermediate judgement will make the second celebrity appear more trugtwortioth cases, the intermediate
evaluation is predicted to increase the difference in the perception ofdrikshess for the two celebrities.

2. Experiment 1: the influence of an intermediate evaluation using a binamsnehg
2.1. Participants and design

Forty City University London students participated in the experimerntdiorse credit (31 women, average age 22.03
years). We employed a within-subjects design with two independeéables: advert order (PN, NP, neutral) and rating
(single, double). The inclusion of a neutral condition for advert ordenéem one neutral stimulus was presented after
another neutral one) was the only difference between this experiment and White et al.’s [9] original experiments. It was
thought that these stimuli might serve to accentuate the positivity or negatithigy other stimuli.

2.2. Stimuli

The same positive and nega images from White et al.’s [9] Experiment 2 were used but rather than using the same

filler adverts as in the previous experiment, we created a new set of ddvartsamera which involved neutral images.
These neutral images were drawn from GAPED. The neutral stimuli were tedhinghe same way as the experimental
stimuli (i.e. single and double rated). Stimulus materials were presentedSugiadab.

2.3. Procedure

The procedure was the same as that employed in White et al. [9] (seelfyigitte only the rating of the adverts being
different. Participants were told that they would see several adverts anof thatth advert, when asked, they should
answer the question ‘how does this advert make you feel?’, by pressing the appropriate key to indicate one of two

possible choices, “Z: Happy or M: Unhappy” (keys were appropriately labelled). Trials were organized into two blocks.

One block contained the six single rating PN smartphone adverts, sie datibg PN insurance adverts, six single rating
NP insurance adverts, six double rating NP smartphone adverts, $&rsitigg neutral camera adverts and six double
rating neutral camera adverts. The other block contained the same advemsétchirig the requirement for single vs.
double rating. Block order was counterbalanced between participantsahodder within blocks was randomized.

2.4. Results

As for White et al.’s [9] previous experiments, as the valence of the images had been established in the pilot study, we
excluded four participants whose ratings for the first rated images inuhéedating condition were over one standard
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deviation below the mean for positive advels=0.87,SD=0.23) and one standard deviation above the mean for
negative advertd=0.13,SD=0.21).

Happy responsesere coded “1” and unhappy responses were coded “0”. We conducted a three (advert order: PN, NP,
neutral) x two (rating: single, double) repeated measures ANOVA on participagsritirthe second adverts. There
was a main effect of advert ordéi(2,70)=93.23p<.001), but not of rating F(1,35)=0.13, n.s.). Importantly, the advert
order x rating interaction was significaii(2,70)=4.74p=.012). Paired samples t-tests showed that in the NP condition,
the positive advert was more likely to be rated positively, when there was anadiate ratingN|=0.93,SD=0.10), than
without an intermediate rating/l0.86,SD=0.25;t(35)=-2.18,p=.035;d=0.37). For the PN condition, the second
negative advert was more likely to be rated negatively, when there wasmnediate ratingM=0.18,SD=0.22), than
when there was no intermediate rativ=0.23,SD=0.25) but not significantly sd(85)=1.41p=.17;d=0.22). In the
neutral condition, there was no significant difference between single(Mt€i37,SD=0.25) and double rate1£0.35,
SD=0.24) second neutral advert&36)=1.19, n.s.). With the exception of the non-significant t(endlin the right
direction) for the PN order, these results replicate White et al. [8,9].

3. Experiment 2: Controlling for the amount of time to process the firstikisn
3.1. Participants, design and stimuli

Twenty-five City University London mostly undergraduate stud participated in the experiment for course credit (15
women, average age 24.84 years). We employed a within-subjects wehkigywo independent variables: advert order
(PN, NP) and rating (single, double). The same stimuli as usedite @ttal. [9] Experiment 2 were used in this
experiment.

3.2. Procedure
<insert figure 2>

The timings for the presentation and rating of all adverts were contradledr{gure 2). Based on an analysis of the
reaction times for rating adverts in White et al.’s [9] Experiment 2 (M=3259 milliseconds§D=2412 milliseconds), in the
current experiment, participants were given 5000 milliseconds to viewgharfage in the double rating condition,
followed by 3300 milliseconds to rate it. If participants took longer tf3® 3nilliseconds to rate the image, they were
presented with a message informing them that they had been toonsldlhes proceeded to the next image, without
rating the first. In the single rating condition, they were given a to&8@0 milliseconds to view the first image. The
same timings were used when participants rated the second image sibtgtand double rating conditions. In all other
respects, the procedure, including ordering of trials, block order amtecdialancing was identical to that used in in
White et al. [9] Experiment 2.

3.3. Results

Trials in the double rating condition in which participants failed to respotichénto the first image were eliminated
from analysis. One participant was too slow on 17 out of 72 trialS¥@3and so the calculation of average ratings for
PN and NP single rated adverts was not possible. This participant was not innlédéaer analyses. As for previous
experiments, as the valence of the images had been established in a pilatetexigiuded one participant whose
ratings for the first rated images in the double rating condition were oveatanaard deviation below the mean for
positive advertsN|=6.48, SD=1.20) and one standard deviation above the mean for negative adwe8s6 SD=1.19).

We conducted a two (advert order: PN, NP) x two (rating: single, doubkgtezpmeasures ANOVA on the ratings for
the second adverts. There was a main effect of advert ¢rle22)=6951, p<.001), but not of ratingr(1,22)=322, n.9).
The advert order x rating interaction was significa{L(22)=12.51, p=.002). Paired samples t-tests showed that in the
NP condition, the positive advert was rated more positively when there was aretfigge rating\1=6.76,SD=1.25

than without an intermediate ratingl€6.07, SD=1.46;t(22)=377, p=.001;d=0.79). For the PN condition, the second
negative advert was rated more negatively when there was an intermediateMaBgy(SD=1.25) than when there
was no intermediate ratinyl€3.77, SD=1.16 t(22)=-2.59 p=.017 d=0.55). These results exactly replicate White et al.
[8,9], showing that length of exposure or processing tgwet a viable explanation for the key QP prediction.

4. Experiment 3: The influence of an intermediate evaluation on judgeofecgebrity trustworthiness
4.1. Stimuli

To ensure that celebrity pairs would be familiar to participants and thatwbre differentiated in terms of their
perceived trustworthiness, we conducted a pilot study to evaluate each celebrity’s trustworthiness. Further details on the
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pilot can be found in Appendix B and the results are shown in Tableelresults indicated that five celebrity pairs in
particular were not very wetkcognised as compared with the other celebrity pairs, since the number of don’t knows for
these pairs was over 1 standard deviations above the Me2ngD=3). These pairs were eliminated leaving 22 pairs.
We decided to retain the remainder of celebrities, in spite of the small deglifereince in trustworthiness between
some pairs, in order to ensure that we had a sufficient number of stirthéi study.

<insert table 1>

Within each pair there was a celebrity perceived to be less trustworthyafiNhi other celebrity (P). In this experiment
we are not interested in whether or not participants can recognise a celelbyity, low trustworthy they judge the
celebrities to be, based on whatever it is they know about them, or jusirtpesssion of their faces, [cf. 39,44]. Recall
as already noted, it is possible that participants might not recognize a celebrstyl] prdvide a rating of
trustworthiness (based on facial information), rather than answewingt know. Partly so as to mitigate variability in
such responses, we broadly matched images on colour, clothing grdauk and emotional expression. Moreover,
following procedure in related experiments [39,45], the images were standardised by cropping to the celebrity’s head and
shoulders, converting to grayscale and scaling to the same sizsircluded the name of the celebrity, under their
image, to aid recognition.

We constructed a second set of stimuli, which was identical to the first, excetpetbatdler of presentation of celebrity
pairs was switched. For example, in one set of stimuli, Angelina Jolie was dinst followed by Brad Pitt, as a
celebrity pair in the NP condition (Angelina Jolie was rated as being less tristwaah Brad Pitt in the pilot). In the
second set of stimuli, Brad Pitt was shown first followed by Angelitia, s a celebrity pair in the PN condition.
Stimulus materials were presented using Superlab.

4.2. Participants and design

Given the novelty of the task and the uncertainty about consistenatjrigs of trustworthiness of celebrities we
recruited more participants than in previous experiments. Eightyrostly undergraduate students from Swansea
University and City University London participated in the experimentdorse credit (69 women, average age 20.15
years). We employed a within-subjects design with two independeabhes. order of celebrity trustworthiness (PN,
NP) and rating (single, double). We use the same notational conventioprasious experiments to represent high and
low levels of trustworthiness. So P represents higher trustworttanelsN represents lower trustworthiness.

4.3. Procedure

Participants were randomly assigned to view one of the two sets ofigtimeutets only differed in the order of faces in
each pair), as in other experiments.

Participants were then told that they would be shown various well-kpeaple and that they would be asked to evaluate
their trustworthiness. They rated each celebrity’s trustworthiness on a 9 point scale, with anchors “1: very untrustworthy

to 9: very trustworthy”. They were also given the option of pressing “D” (corresponding to “don’t know”) if they did not

know the celebrity at all.

Each trial involved the presentation of a celebrity followed by a requesttiiog (double rating condition) or not (single
rating condition), followed by the second celebrity image and a final refpres rating. Trials were organized into two
blocks (within participants). One block contained five single rating PN rigigiairs, six double rating PN celebrity
pairs, six single rating NP pairs and five double rating NP pairs. Thke littck contained the same pairs, but switching
the requirement for single vs. double rating (i.e., participants rated paies bmce in the single rating condition, once in
the double rating one). Trial order within blocks was randomized.

4.4. Results
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Of the eighty-ongarticipants who took part in the experiment, seven answered “don’t know” to more than 50% of the
trials, which meant there was insufficient data to analyse their responses. Thaseeseveliminated from further
analysi.

As in previous studies, we checked the ratings to ensure they were in lirthenittiings for trustworthiness that had

been established in the pilot study. Two celebrity pairs, Angelina Jolie & Btaah& David Beckham & Victoria

Beckham were not rated as they had been in the pilot. Angelina Jolie shoailoeavrated less trustworthy than Brad
Pitt, but the reverse was observed in the main experiment. Similarly for Degkth&m, who should have been rated less
trustworthy than Victoria Beckham but was rated as more trustyfors these pairs had been explicitly chosen because
they were perceived in a way suitable for the condition they were inywtieyeliminated from further analysis.

We then followed the same procedure as was used previously to cheatirtge of the first celebrities in the double
rating condition. For the first set of stimuli, 11 participants showed ratiagsvéire either over one standard deviation
below the mean for trustworthy celebritidé$<6.10,SD=1.21) or above the mean for less trustworthy celebrities
(M=4.10,SD=1.02). For the second set of stimuli, another 11 participants showegbrdtat were either over one
standard deviation below the mean for trustworthy celebritied(5,SD=1.22) or above the mean for less trustworthy
celebrities M=4.40,SD=1.25). These 22 participants were eliminated from the analysis, |&®/ipgrticipants.

We conducted a two (order of celebrity trustworthiness: PN, NP) Xratiag: single, double) repeated measures
ANOVA on the ratings for the second celebrities. There was a rffact ef order F(1,51)=81.19p<.001), but not of
rating F(1,51)=0.03, n.s.). The order x rating interaction was signifidg(it$1)=7.11p=.01). Paired samples t-tests
showed that, with the intermediate rating, the second celebrity was ratediséssiihy in the PN condition, compared
to without the intermediate ratinyi€4.36,SD=0.98 vsM=4.54,SD=0.94;1(51)=-2.23 p=.029;d=0.3) and the
trustworthy celebrity was rated more trustworthy in the NP condite+6(02,SD=0.90 vsM=5.85,SD=1.05;
t(51)=2.23,p=.029;d=0.3). In other words, the intermediate ratings increased the differetrastimorthiness between
the two persons, a result which exactly replicates the findings of White 894).\{ith judgments of trustworthiness,
instead of affective evaluation.

5. Discussion

QP offers a relatively simple mechanism by which the constructive eftécsspecific kind) of making a judgement can
be modelled. A model based on QP principles was proposed by White et ako[@)djlain the results observed in their
experiments, namely that whether or not someone articulates an affectivatiovalor a positively or negatively

valenced stimulus, can influence how an oppositely valenced gtrzutated. With the present experiments, we address
some methodological limitations in the experiments of White et al. §8@] moreover, we extend their results with
judgments of a completely different kind.

Specifically, Experiment 1 was an ambitious attempt to replicate the resulesprkthious experiments, using a binary
response format for participants to indicate whether the stimuli made theragegl ér unhappy. The results of the
experiment partially supported the interaction predicted by the quantum rondedf(the predicted differences was
significant, for the other there was a non-significant trend in the expeicéstion). In the NP condition, the intermediate
rating increased the probability of the second positive advert beingpegéi/ely. In the PN condition, the probability
of a positive rating for the second negative advert was lower followimgemmediate rating than without, but the
difference was not significant. No differences were observed betweda aimtydouble rated neutral adverts.

% There were a number of foreign students taking part in the stiitsh might explain why some did not know the
particularly UK-centric set of celebrities.

® This attests to the vagaries of public opinion regarding people in the mediatgp®tiig pilot was conducted in
September 2012 and experimental data collected over 2012 and 2013. Wiy@msome that during that time these
particular celebrities had demonstrated behaviour that led the public to perceivastheimg more or less trustworthy
than they were thought to be in 2012. Alternatively, the data for thewak collected in Swansea, UK and experimental
data was collected in Swansea and London. Perhaps there is soméfbiagtdibout the populations of students in
these two locations that lead them to perceive these two celebrity pairsndifieRegardless, the source of this
discrepancy is not relevant to the objectives of the study, as long as the matesixggat were perceived in the
assumed way by participants.

Phil. Trans. R. Soc. A



Proc. R. Soc. B article template

In Experiment 2, we also observed the same interaction, as predicted bwrieng model. We suggested that one
possible reason for the difference in ratings of the second ibegeen single and double rating conditions was the
greater length of time that participants had to process the first imagedaubie rating condition, compared with the
single rating condition. The logic here is that more processing time omad that participants develop a mental
representation that has greater saliency, which in turn may increase titastoninthe original stimulus with the second
oppositely valenced stimulus, in relation to the same comparison, smtiie rating condition. The results in this
experiment suggest that this is an unlikely explanation, because, alsomas w/hen we equalised the length of time that
participants had to process the first image (regardless of whether a raimgade or not), the same key interaction was
observed.

For Experiment 3, the hypothesis regarding the effect of an intermadigtnjent of trustworthiness, for both the PN
and NP conditions, was confirmed. When a more trustworthy celebrity wadiratethe trustworthiness of the second
celebrity was lower, than without the intermediate rating. Likewise, when @usssorthy celebrity was rated first, the
trustworthiness of the second celebrity was higher, than withouttdreniediate rating.

Overall, the results of all three experiments providehturfupport for White et al.’s [8,9] QP model. Furthermore, the
results of Experiment 3 suggest that the QP model is not limited in applicabdiffetdive evaluations of visual stimuli
and that there are other domains in which this effect can be observecarNadditional point regarding the results of
Experiment 3. In White et al.’s [9] previous research, the images selected were chosen because they were unrelated, even
though they were still in the same category of advertisements. Oldeacgue that the stimuli used in Experiment 3, in
the current paper, were more related (e.g., husband and wife). Hotievpredictions of the QP model work only as
long as the stimuli are such that a definite opinion about one (intuitivelystt éb@nges our perspective about the other,
that is, that they are incompatible (in the QP technical sense). If thisggsuabout incompatibility holds, then
resolving the trustworthiness of one celebrity should changeesspgctive regarding the trustworthiness of the other.
Conversely, compatibility implies that the question about the trustwosthifeboth celebrities could be resolved
concurrently, thus preventing any putative constructive effects. Had wefasedample, Ant & Detas celebrity pairs,
then gjudgement of Ant’s trustworthiness would not be expected to interfere with a judgment on Dec’s trustworthiness.

Experiment 3 showed that the constructive effect predicted by the QP modebeaxtended to different stimuli and
judgements. Regarding future extensions, our present work pmatseed to consider more carefully issues concerning
relatedness and compatibility, which are indeed ongoing questions@Pthesearch programme. The results of
Experiment 3 do suggest that using known and unknown faces, as wellsagfpndividuals that can be assumed to be
compatible and incompatible, might be a useful approach to help examinématyrgrained predictions from the QP
model.

4 Ant & Dec (Anthony McPartlin and Declan Donnelly) are a pair of British entetsiwho only ever work with each
other and are generally seen by the public together at all times. Indeednemabgrs of the British public are unable to
say who is Ant and who is Dec. Their interchangeability and higlidrezy of co-occurrence suggest that an appropriate
representation for Ant and Dec would be a compatible one.
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High Trustworthy Celebrities

Low Trustworthy Celebrities

Name M Name M DK Difference
Al Gore 4.25 Bill Clinton” 4.24 9 0.01
Bill Gates 6.71 Steve Jobs 6.67 2 0.04
Ed Milliband 4.27 David Milliband 4.21 6 0.05
William Hague 3.14 George Osborne 3.07 4 0.07
Brad Pitt 5.82 Angelina Jolie 5.65 0 0.18
Victoria Beckham 5.53 David Beckham 5.35 0 0.18
Gordon Brown 3.50 Ed Balls 3.22 8 0.28
Catherine Zeta Jones 6.06 Michael Douglas 5.59 0 0.47
Zara Phillips 6.00 Mike Tindall 5.29 0 0.71
John Lennon 5.75 Yoko Ono 5.00 8 0.75
Beyonce 7.29 Jay Z 6.53 0 0.76
Stephen Merchant 6.43 Ricky Gervais 5.50 3 0.93
Katie Holmes 5.81 Tom Cruise 4.81 1 1.00
Vince Cable 3.92 Nick Clegg 2.88 5 1.03
Condolezza Rice 4.11 George Bush 2.94 8 1.17
Prince Charles 5.47 Camilla Parker Bowles 4.29 0 1.18
Dawn French 7.00 Lenny Henry 5.65 0 1.35
Tess Daley 6.56 Vernon Kay 5.13 1 1.44
Gary Barlow 6.82 Robbie Williams 5.12 0 1.71
Paul McCartney 5.59 Heather Mills 3.87 2 1.72
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Charlotte Church 5.41 Gavin Henson 3.53 0 1.88
Barack Obama 6.76 Hilary Clinton 4.65 0 2.12
Boris Johnson 5.41 David Cameron 3.24 0 2.18
Coleen Rooney 5.65 Wayne Rooney 3.35 0 2.29
Katy Perry 6.12 Russell Brand 341 0 2.71
Peter Andre 5.94 Katie Price 2.88 0 3.06
Cheryl Cole 6.06 Ashley Cole 2.29 0 3.76

Notes: M=Mean rating on a 9 point scale (1 is “Very untrustworthy” and 9 is “Very trustworthy’”). DK=number
of times that someone responded ‘don’t know’ to one or both of a pair. Difference =difference in Means.
*Indicates celebrity pair that was not used in the main experiment. Celpaiisyare matched by row, so the
high and low trustworthiness classification is to be interpreted onhynwitdividual rows.

Figure and table captions

Figure 1. Sample adverts and procedure for the NP condition useddrireept 2 (Source: White et al., (2014).
Sometimes it does hurt to ask: the constructive role of articulating impressiomti®®pd.33, 48-64. Adapted with
permission)

Figure 2. Procedure for Experiment 2: sample advert used in NP conditipno@ediure for presentation of single and
double rated adverts.

Table 1. Pilot study celebrity trustworthiness ratings
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