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ABSTRACT

People prefer prototypical stimuli over atypical stimuli. The dominant explanation for
this prototype preference effect is that prototypical stimuli are processed more
fluently. However, a more recent account proposes that prototypes are more
strongly associated with their category’s valence, leading to a reversed prototype
preference effect for negative categories. One critical but untested assumption of
this category-valence account is that no prototype preference should emerge for
entirely neutral categories. We tested this prediction by conditioning categories of
dot patterns positively, negatively, or neutrally. In line with previous findings on
the category-valence account, prototype preference reversed for negatively
conditioned categories. However, prototype preference was similarly strong for
positive and neutral categories. These findings imply that prototype preferences do
not only reflect a transfer of category valence to exemplars. Instead, the results
suggest that prototype preference is a multi-process phenomenon arising from the
activated category valence and a fluency-based process. We discuss further
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implications for theories on fluency and prototype preference.

People prefer prototypical stimuli over less typical
stimuli within a category, known as the prototype pre-
ference effect (PPE; Winkielman et al., 2006; often also
called beauty-in-averageness; Langlois et al, 1994).
This effect emerges across a variety of stimulus cat-
egories, such as faces (Ryali et al.,, 2020), animals (Hal-
berstadt & Rhodes, 2003), and consumer products
(Landwehr et al., 2011). Beyond mere likability, proto-
ypicality has been shown to predict real-life outcomes
such as dating preferences (Chopik & Johnson, 2021)
or sales of cars (Landwehr et al.,, 2011).

The dominant explanation for the PPE is that
typical stimuli are processed more fluently than atypi-
cal stimuli (Winkielman et al., 2006). According to the
hedonic fluency model (Reber et al., 2004), fluent
processing feels positive, and this positive affect is
misattributed to the respective stimulus. Such a
fluency-based explanation can explain why the PPE
emerges across different stimulus classes. It can also

explain specific instances when PPE does not
emerge (e.g. if specific category exemplars are
highly fluent; Carr et al, 2017; Vogel et al, 2018).
Empirically, the relationship between typicality and
fluency is well supported (Mervis & Rosch, 1981;
Winkielman et al., 2006).

Recently, Vogel et al. (2021) proposed an alterna-
tive explanation of the PPE. They argued that proto-
types are also the most representative exemplars of
their respective category and thus, are more likely to
be associated with the category’s characteristic attri-
butes, such as the category’s valence. Prototypes are
therefore more likely to be associated with the cat-
egory valence, which should lead to a standard PPE
for positive categories but a reversed PPE for negative
categories. In support of this account, almost all
earlier studies on PPE had relied on moderately posi-
tive categories, such as faces, watches, or birds.
However, a few studies employing stereotypically
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more negative categories (e.g. spiders) had failed to
find the PPE (Halberstadt, 2006).

Vogel et al. (2021) adapted an established PPE
paradigm to systematically test this category-
valence explanation, exposing participants to exem-
plars of randomly generated dot pattern categories.
Crucially, their experiments showed these dot pat-
terns together with positive or negative pictures.
One dot pattern category was paired with positive
and the other with negative pictures. Such a pro-
cedure is known as an Evaluative Conditioning (EC)
procedure (De Houwer, 2007), defined as the
change in liking of an initially neutral conditioned
stimulus due to its pairing with a positive or negative
unconditioned stimulus (US). EC allows for generating
positive or negative stimulus categories in a highly
controlled setting without any confounds inherent
in naturally positive or negative categories (Glaser &
Kuchenbrandt, 2017; Hutter et al, 2014; Hitter &
Tigges, 2019; Ingendahl et al., 2023). After this EC pro-
cedure, Vogel et al. (2021) let participants evaluate
different exemplars of the two categories: the pre-
viously unshown prototypes, one previously shown
exemplar, and one previously unshown exemplar of
each category. In line with their prediction, there
was a robust PPE for positively conditioned cat-
egories: Prototypes were evaluated more favourably
than less typical exemplars. Crucially, this PPE
reversed for negatively conditioned categories (see
Alves et al., 2022, for a conceptual replication). Fur-
thermore, response times from a classification task
indicated that prototypes were processed more
fluently, also for negatively conditioned categories.

These findings speak for the category-valence
account and are difficult to explain with the hedonic
fluency account. However, the question arises
whether the category-valence account is entirely
sufficient to explain the various demonstrations of
the PPE in previous research, in which the category
valence was not known. As mentioned before, this
explanation rests on the untested assumption that
the default valence of a category is somewhat posi-
tive. Critically, the category-valence account makes
one central prediction that has not been tested so
far. If the (reversed) PPE arises exclusively from the
prototype’s strong association with the category
valence, then no PPE should exist for entirely neutral
categories. For an entirely neutral category, differ-
ences in the association with the category valence
cannot lead to differences in the evaluation of
stimuli. Even under the assumption that neutral

valence is moderately positive through the absence
of aversive stimuli (Zajonc, 2001), the PPE should at
least be more pronounced for positive than neutral
category valence. In contrast, if the PPE were similarly
strong for positive and neutral valence, this would
imply that the PPE cannot be explained exclusively
by the category-valence account.

In the present research, we tested this central pre-
diction of the category-valence account. We relied on
the exact same experimental paradigm by Vogel et al.
(2021; Experiment 2) but also included a neutral cat-
egory. This setup allowed testing the critical predic-
tion of the category-valence account that the PPE
reverses for negative categories. However, it also
allowed testing whether the category-valence
account fully explains the PPE by comparing the PPE
for positive and neutral categories.

Methods

Our experiment was an extended replication of Exper-
iment 2 by Vogel et al. (2021) with an additional
neutral valence category. We provide all data,
materials, and analysis scripts at https://doi.org/10.
17605/0SF.10/PKFHJ.

Design & participants

This experiment followed a 3 (category valence: posi-
tive vs. neutral vs. negative) x 3 (typicality: prototype
vs. old exemplar vs. new exemplar) within-subjects
design. We aimed at a sample size of 80 participants,
the same as Experiment 2 of Vogel et al. (2021). This
sample size was sufficient to capture small-to-
medium within-subjects effects of d,=.32 with 80%
power (Faul et al, 2007). We collected the data
shortly before the Covid-19 pandemic at our local uni-
versity. We could recruit 82 students (76% female,
Mage = 22.51). Incentives were either course credit or
6€, and sweets.

Procedure

We built the experiment in OpenSesame (Mathot
et al., 2012). After providing informed consent, partici-
pants learned that this study investigated how people
process visual stimuli. Afterward, they went through
six experimental blocks, each consisting of a con-
ditioning phase and an evaluation phase.

At the beginning of each conditioning phase, we
instructed participants to merely look at the following
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screens showing dot patterns together with pictures.
Three categories of randomly generated dot patterns
were presented together with positive, neutral, or
negative US pictures. Each category had 28 dot pat-
terns serving as the category exemplars (further
details are reported in the materials section below).
A random positive (or neutral or negative) US was
drawn from the stimulus pool for each trial. After a
blank screen of 600 ms, one dot pattern and one US
picture appeared simultaneously for 3000 ms. Each
dot pattern was presented exactly once, and the 84
trials were presented in random order. We counterba-
lanced between blocks whether a dot pattern or a US
picture appeared on the right/left side of the screen.
We never mentioned in the instructions that the dot
pattern belonged to three different categories, ensur-
ing an entirely unsupervised learning of the
categories.

After the conditioning phase, we told participants
they should now evaluate a random selection of the
dot patterns. Participants next evaluated nine dot pat-
terns in random order. Three of these dot patterns
were the category prototypes, which had not been
shown before in the conditioning phase. The other
six dot patterns were one previously shown dot
pattern and one newly generated dot pattern from
each category. After a fixation cross of 500 ms, a
single dot pattern was presented on a single slide
with the question “How much do you like this
pattern?” and a 9-point scale (with the labels 1 =not
at all to 9=very much).' Participants gave their
responses by pressing the number keys.

After finishing the six blocks, participants provided
sociodemographic data. Finally, they were debriefed,
thanked, and dismissed. In line with our university’s
ethics committee guidelines, the experiment did not
require specific approval.

Materials

In line with previous research on prototype prefer-
ence, we generated the dot pattern categories anew
for each block based on an algorithm by Posner and
Keele (1968). One exemplary pattern set is provided
in Table 1. The software first generated a dot
pattern for each category by randomly placing eight
dots on a 30 x 30 grid. This pattern served as the cat-
egory prototype and was not presented during the
conditioning phase. The software generated the cat-
egory exemplars by moving each dot with a specific
probability by one, two, three, or four units up, up-
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right, etc,, from its initial position. As in the original
experiment, we used four distortion levels (see
Table 1), thus creating more and less typical category
exemplars. The conditioning phase contained seven
exemplar patterns from each distortion level. The
evaluation phase only had the category prototype
and exemplars from the third distortion level.

We used the same 50 positive and 50 negative pic-
tures from the International Affective Picture System
(Lang et al.,, 2008) as Vogel et al. (2021; Experiment
2) for the positive and negative USs. Our neutral US
pictures were ad hoc generated compounds of grey
rectangles with different shades.? To ensure that the
neutral USs were indeed neutral, we conducted a
pretest with 12 participants (75% female, M = 24.75)
where 20 of these compounds were tested. Partici-
pants first saw 21 pairings of random dot patterns
with positive, neutral, or negative pictures (seven
per valence category). We included this exposure
phase in the pretest to make the task more similar
to the actual experiment. Afterward, participants eval-
uated 12 of the shown pictures (four per valence level)
in random order on a continuous slider ranging from
“very negative” (1) to “very positive” (100). Participants

Table 1. Probabilities of dot movement by distortion level.

Distortion Units of Exemplary dot
level movement Probability pattern
Prototype - - ° o®
1 No Movement 75 ‘ L
1 15 S e
2 .05
3 .03 o o
4 .02
2 No Movement .36 ° o
1 48 . e
2 .06
3 .05 oo
4 .05
3 No Movement .00 S e
1 40 o
2 32
3 15 o°
4 13 °
4 No Movement .00 ° °
1 24 o
2 16 .
3 30 o ¢
4 .30

Note: Each dot was equally likely to be moved in any direction.
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evaluated the positive pictures positively, M = 83.48,
SD=7.49, the negative pictures negatively, M=
15.63, SD=9.91, and the neutral pictures neutrally,
M=51.54, SD=3.66. The neutral pictures did not
differ significantly from the scale midpoint of 50.5, t
(11)=10.99, p=.345. A list of all IAPS pictures, the 20
pretested neutral USs, and the Opensesame file of
the experiment are provided on the OSF.

Results

We present the mean evaluations of the dot pattern in
Figure 1. We analysed the evaluations with a multifac-
torial within-subjects ANOVA. Whenever sphericity
was violated, we used Greenhouse Geisser
corrections.

There was no overall main effect of typicality,
F(1.92, 155.48)=1.04, p=.353, m;=.013, Closy,=
[.000, .058]. However, there was a strong main effect
of category valence, F(1.50, 121.12) =58.62, p <.001,
mp =420, Closy,=[.307, .513], such that evaluations
were more positive for the positively conditioned
categories than the negatively conditioned cat-
egories, with the neutral categories in between (see
Figure 1).2 Crucially, this main effect was qualified
by a Category Valence x Typicality interaction,

F(3.82, 309.27)=7.10, p<.001, 71,2, =.081, Clgse,=
[.026, .134]. As visualised in Figure 1, participants eval-
uated prototypes more positively than exemplars for
positive and neutral category valence but more nega-
tively for negative category valence. We conducted a
contrast analysis to test the prototype preference
effect for each category valence, comparing the pro-
totype against the two exemplars. Both for positive,
t(81) =3.33, p=.001, d =0.37, Clgse, = [0.14, 0.59], and
neutral category valence, t(81)=2.69, p=.009, d=
0.30, Clgse,=[0.08, 0.52], this contrast was positive
and of similar size. For negative category valence,
however, this contrast was negative, t(81) =—3.53, p
<.001, d=-0.39, Clgse, =[-0.62, 0.16]. Thus, the pro-
totype preference effect differed significantly
between positive and negative category valence, t
(81)=4.78, p <.001, d=0.53, Clgse,=[0.30, 0.76], also
between neutral and negative category valence, t
(81)=4.39, p<.001, d=0.49, Clgsy, = [0.26, 0.72], but
not between positive and neutral category valence, t
(81)=0.57, p=.574, d =0.37, Clgse, = [—0.16, 0.28]. Fol-
lowing a reviewer suggestion, we also conducted
Bayesian t-tests for these contrasts, revealing very
strong evidence for a difference between positive
and negative category valence in the PPE, BF,>
1000, and between neutral and negative category

6 .
T
—~ 1
- Typicality
.5 5. Prototype
© Old Exemplar
= T
o T New Exemplar
Ll
T . T
41 T L
Positive Neutral Negative

Category Valence

Figure 1. Mean evaluation depending on typicality and category valence.

Note: Error bars represent the standard error of mean.



valence, BF;;=529.43, but moderate evidence
against a difference between positive and neutral cat-
egory valence, BF,o=0.14.

As a final robustness check, we added the block
number as a further within-subjects factor to ensure
that participants did not change their evaluation
behaviour throughout the experiment. However, the
block number had no significant main effect or inter-
action; all p’s > .125. Detailed results of this ANOVA are
provided on the OSF (https://doi.org/10.17605/OSF.
IO/PKFHJ).

General discussion

People usually prefer prototypical over atypical exem-
plars of a category, known as the prototype prefer-
ence effect (PPE). In the present experiment, we
critically tested a recent explanation of the PPE,
stating that prototypes are more likely to activate
the category’s valence (Vogel et al., 2021). For that
purpose, we paired exemplars of three dot pattern
categories with positive, neutral, or negative pictures
and let participants evaluate prototypical and atypical
exemplars of these categories. Consistent with the
category-valence explanation, there was a standard
PPE for positive category valence but a reversed PPE
for negative category valence. Crucially, although
we ensured that the neutral category valence was
indeed neutral, a standard PPE also emerged for
neutral category valence, with a similar size as for
positive category valence.

The first central implication of this finding is that the
category-valence account cannot fully explain the PPE.
Otherwise, a neutral category should show no PPE or at
least a PPE substantially smaller than the positive cat-
egory. However, the PPE for neutral category valence
was as strong as for positive category valence, which
is inconsistent with a pure category-valence expla-
nation. Yet, our experiment showed the critical
reversed PPE for negative category valence, a pattern
that can so far be only explained by the category-
valence account. Thus, our experiment simultaneously
shows evidence in favour of the category-valence
account but against the category-valence account as
a single process underlying the PPE.

One integrative explanation for these results could
be that the PPE arises from a two-step process. Irre-
spective of category valence, prototypes are easier
to process and thus elicit an initial positive affective
reaction (Winkielman et al., 2006). However, more
diagnostic information, such as a clearly negative
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category valence, might overwrite this initial positive
affective reaction, leaving the association with the cat-
egory valence as the sole factor influencing stimulus
evaluation (Vogel et al., 2021). For prototypes of
neutral categories, the neutral category information
is not particularly diagnostic and is thus not used to
discount the initial positive reaction. Likewise, for pro-
totypes of positive categories, the category valence
information is redundant to the positive affective
reaction from fluency and thus not particularly infor-
mative. Such a two-step process would also allow
specific predictions to be tested in future research.
First, the initial positive affective reaction might be
captured by more spontaneous measures (Winkiel-
man & Cacioppo, 2001), leading to a dissociation
between deliberate and spontaneous evaluations for
prototypes of negative categories. For example, a
speeded evaluation task might show a standard PPE,
whereas a non-speeded evaluation task should show
the same pattern as ours. Second, a standard PPE
should occur even for negative categories once the
diagnostic valence information is forgotten. Third,
manipulating participants’ naive beliefs about the
interpretation of fluency should reduce or increase
the moderating impact of category valence (Reber
et al,, 2004; Schwarz, 2004).

Beyond the PPE, our research has important impli-
cations for research on fluency and evaluative judg-
ments in general. Whereas most research suggests
that fluency is an inherently positive experience
(Reber et al, 2004), other research suggests that
fluency might instead amplify affective reactions,
even if they are negative (Albrecht & Carbon, 2014).
Our experiment shows results consistent with both
perspectives (Landwehr & Eckmann, 2020). For nega-
tive categories, fluency (as elicited by higher typicality)
amplifies negative reactions. For neutral categories,
there is no affect to amplify; the PPE here could only
be caused by the hedonic marking of fluency. For posi-
tive categories, both hedonic marking and amplifica-
tion can contribute to the PPE. Thus, our findings
support recent research showing evidence for both
processes (Landwehr & Eckmann, 2020) and suggest
that integrative theories that incorporate both
hedonic marking and amplification are necessary.

Limitations

There are also some limitations to be mentioned. First,
we presented a single experiment; and thus, future
studies should replicate our findings. Second,
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although our paradigm allowed us to create positive,
neutral, and negative categories without any con-
found, future research might further test the pro-
cesses underlying the PPE by relying on natural
categories with an inherent valence to enhance the
external validity of our research. Third, the present
experiment cannot disentangle effects at learning
(i.e. that prototypical stimuli are easier to connect
with the category valence) and effects at the judg-
ment (i.e. that category valence is easier retrieved
for prototypical stimuli), which might be examined
in future studies.

Conclusion

Our experiment shows the relevance of category
valence in the prototype preference effect. Replicat-
ing previous research (Vogel et al,, 2021), the effect
is reversed for negative categories. Newly, we
showed that for neutral categories, a classic prefer-
ence for prototypes emerges. Thus, the PPE does
not solely reflect prototypes’ stronger connections
with the category valence. Future reseach may elabor-
ate on a two-stage process, with category valence
moderating the PPE at a later stage.

Notes

1. Note that the original wording was in German, where
liking something “not at all” means disliking something
very much.

2. We explicitly refrained from using “neutral” IAPS pictures
for the primariy reason that these pictures are actually
often not neutral but ambivalent (Schneider et al., 2016).

3. Following a reviewer's suggestion, we tested whether the
difference between positive and neutral category valence
was larger than between neutral and negative category
valence. We found no significant difference, t(81)=1.11,
p=.269, d=0.12, Clgse, = [-0.10, 0.34], BF;,=0.22.
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