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A B S T R A C T

Although the human face provides multiple sources of social information concurrently (race, sex, age, etc.), the
majority of studies investigating how social category cues influence emotional expression perception have in-
vestigated the influence of only one social category at a time. Only a couple of studies have investigated how
race and sex cues concurrently influence emotion perception and these studies have produced mixed results. In
addition, the concurrent influence of age and sex cues on emotion perception has not been investigated. To
address this, participants categorized happy and angry expressions on faces varying in race (Black and White)
and sex (Experiments 1a and 1b) or age (older adult and young adult) and sex (Experiment 2). In Experiments 1a
and 1b, results indicated that sex but not race influenced emotion categorization. Participants were, on average,
faster to categorize happiness than anger on female, but not on male faces. In Experiment 2, both the age and the
sex of the face independently influenced emotion categorization. Participants were faster to categorize happiness
than anger on female and young adult faces, but not on male or older adult faces. Bayesian ANOVAs provided
additional evidence that the sex of the face had the strongest influence on emotion categorization speeds in
Experiment 1a and 1b, but both age and sex cues had an equal influence on emotion categorization in
Experiment 2.

A person's sex, race, age, and emotional expressions can be quickly
and accurately recognized from a face (e.g., Karnadewi & Lipp, 2011).
Although early research focused on understanding how each facial at-
tribute is processed in isolation (see Bruce & Young, 1986), subsequent
studies demonstrated that other task irrelevant facial cues influence
how quickly and accurately a task relevant attribute is recognized (e.g.,
Craig, Mallan, & Lipp, 2012; Hugenberg, 2005; Hugenberg & Sczesny,
2006; Johnson, Freeman, & Pauker, 2012; Kloth, Damm,
Schweinberger, & Wiese, 2015). For example, facial cues of race, sex,
and age can influence the recognition of emotional expressions (Becker,
Kenrick, Neuberg, Blackwell, & Smith, 2007; Craig & Lipp, 2017a;
Hugenberg, 2005; Hugenberg & Sczesny, 2006).

One method used to probe the influence of social category in-
formation on emotion perception is speeded emotion categorization,
and in particular looking at modulation of the happy categorization
advantage – the faster categorization of happy than negative expres-
sions like anger and sadness (Leppänen & Hietanen, 2003). Previous
studies have demonstrated that when male and female faces are pre-
sented within a task, participants are faster to categorize happiness than
anger when expressed on (Caucasian) female, but not male faces
(Becker et al., 2007; Craig & Lipp, 2017b; Hugenberg & Sczesny, 2006).
Similarly, White participants are faster to categorize happiness than
anger on White (male) faces, but not on Black (male) faces (Craig et al.,

2012; Craig, Koch, & Lipp, 2017; Hugenberg, 2005). Participants are
also faster to categorize happiness than anger on young adult (male)
faces, but not on older adult (male) faces (Craig & Lipp, 2017a).

The finding that social category information influences emotion
perception, suggests that social category information is quickly pro-
cessed before the emotion categorization response is made and a
number of mechanisms have been proposed to explain why these social
category cues influence emotion categorization. One possibility is that
stereotypes (information based associations) held about different social
groups are quickly activated and influence emotion categorization
(Bijlstra, Holland, & Wigboldus, 2010). For example, implicit stereo-
types of males or African Americans as threatening may facilitate re-
cognition of anger on these faces. Alternatively, it has been suggested
that some facial features that indicate social categories (e.g., face shape,
wrinkled skin etc.) overlap with features of particular emotional ex-
pressions. For example, the wrinkled skin and down turn of the mouth
corners that occur with old age may facilitate recognition of sadness on
older adult faces (Fölster, Hess, & Werheid, 2014; Malatesta & Izard,
1984) or the full brow and angular jaw line associated with masculinity
could facilitate categorization of anger (e.g., Becker et al., 2007). Fi-
nally, it has been suggested that implicit evaluations (affective asso-
ciations) of social categories influence emotion categorization. Females
are evaluated as more pleasant than males (e.g., Eagly, Mladinic, &
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Otto, 1991), White faces as more pleasant than Black faces (e.g., Nosek,
Greenwald, & Banaji, 2005), and young faces as more pleasant than
older adult faces (e.g., Greenwald et al., 2002). The activation of these
positive evaluations results in faster categorization of positive expres-
sions like happiness on relatively positively evaluated faces (female,
own-race, and young adult faces; Craig et al., 2017; Craig & Lipp,
2017a; Hugenberg, 2005; Hugenberg & Sczesny, 2006).

This evaluative congruence explanation has been favored over ste-
reotype based or facial structure based explanations to account for the
influence of social categories on the happy categorization advantage.
This is because social category cues have been found to moderate the
happy categorization advantage similarly when both stereotype con-
gruent and structurally overlapping as well as stereotype incongruent
and structurally dissimilar negative expressions are used to investigate
the happy categorization advantage. For example, in previous studies
the happy categorization advantage was larger for female than male
faces and larger for White than for Black faces when participants ca-
tegorized happiness vs. anger (a negative expression stereotypically
associated with males and Black faces, and structurally overlapping
with masculine facial structure) as well as sadness (a negative expres-
sion that is more stereotypically associated with females and structu-
rally overlaps with the feminine facial structure; Craig et al., 2017;
Hugenberg, 2005; Hugenberg & Sczesny, 2006). Similarly, the happy
categorization advantage was larger for young adult than older adult
faces when participants categorized happiness vs. both anger (stereo-
typically associated with young adults) and sadness (stereotypically
associated with older adults and structurally overlapping with old age
cues; Craig & Lipp, 2017a). It is likely that stereotypes about social
groups and the structural overlap between cues indicating social cate-
gories and emotional expressions play an important role in the re-
cognition of emotional expressions under some circumstances and
within some tasks (e.g., see Becker et al., 2007; Bijlstra et al., 2010;
Hess, Adams Jr, Grammer, & Kleck, 2009; Sacco & Hugenberg, 2009);
however, these explanations are less likely to account for the influence
of social category information on the happy categorization advantage.

As described above, the majority of studies have focused on the
influence of one social category on emotion perception at a time. Few
studies have investigated how multiple social categories concurrently
influence emotion categorization; however, there is a body of research
describing whether and how social stimuli varying along multiple social
dimensions (crossed categories) are categorized and evaluated. Many
studies investigating these processes have used the ‘who-said-what’
procedure. In these experiments participants are presented with faces or
vignettes varying across two social categories. For example, Black and
White male and female faces may be presented paired with utterances
attributed to each person. At a subsequent test phase, participants must
indicate ‘who said what’ by matching the faces to the utterances they
were paired with. Categorization processes are assessed by looking at
how many within- and between-category misattributions are made.
Within-sex-within-race, within-sex-between-race, between-sex-within-
race, and between-sex-between-race misattributions are compared to
determine the extent to which participants categorized the faces by
their race, or sex or both (e.g., see Stangor, Lynch, Duan, & Glas, 1992
for use of this approach). This work has provided evidence for a number
of ways that multiple social categories are combined and evaluated (see
Urban & Miller, 1998 for a meta-analytic review). Considering these
different possible combinations is important as automatic social cate-
gorization and evaluation processes underlie the influence of social
category cues on emotion perception.

Findings from the crossed-categorization literature suggest a
number of possible ways that multiple categories may concurrently
influence emotion perception. It is possible that the influence of each
relevant category is summed (additive model). As females are evaluated
as more pleasant than males (Eagly et al., 1991) and White faces are
implicitly evaluated as more pleasant than Black faces (Nosek et al.,
2005), if the influence of these two facial cues on emotion perception is

additive, White females would be evaluated as most positive, followed
by Black females and White males together, followed by Black males.
This would result in the largest happy categorization advantage for
White females, a reduced advantage for Black female and White males
and a further reduced advantage for Black males. This could be con-
ceptualized as a Target race × Emotion and a Target sex × Emotion
interaction in the absence of a three-way Target race × Target
sex × Emotion interaction best explaining the data. Alternatively, one
category may be dominant and have an influence on emotion cate-
gorization with a reduced or absent influence of the other social cate-
gory (category dominance model). Within this model, we may observe a
happy categorization advantage for both White and Black females but a
reduced or absent advantage for both White and Black males indicating
a stronger influence of sex than race on emotion categorization. Sta-
tistically, this could be conceptualized as a single two-way interaction
(e.g., Target sex × Emotion interaction) in the absence of any other
interactions (e.g., Target race × Emotion or Target race × Target
sex × Emotion interactions) as the model that best fits the observed
data. Finally, it is possible that two categories could interact and in-
tersectional identities, distinctly different from the sum of their cate-
gories, could influence emotion perception (interactive model). For ex-
ample, the largest happy categorization advantage could be observed
for Black females as the evaluation of the intersectional identity (Black
female) is different to the sum of the two category evaluations. Statis-
tically this could be conceptualized as a Target race × Target sex × -
Emotion interaction best explaining the observed data.

Only a few studies have looked at the combined influence of two
social categories on emotion perception and their results led to different
conclusions about how multiple social categories influence emotion
perception. Looking at the combined influence of age and race cues,
Kang and Chasteen (2009) presented videos of computer generated
young and old, Black and White, male faces with facial expressions
morphing between happy, angry, and neutral. Non-Black participants
were faster to detect the onset and slower to detect the offset of anger
presented on young Black than on young White faces; however, this
pattern reversed when the faces were old. These findings suggest that
the influence of multiple categories on emotion perception is inter-
active. In this case it was suggested that, age and race cues combined to
create unique intersectional identities which influenced emotion onset/
offset detection.

In another study (Lipp, Craig, & Dat, 2015), participants categorized
happy and angry expressions on photographic images of White male
faces along with White female faces in one task, Black male faces in a
second task and Black female faces in a third task. Looking across tasks,
participants were faster to categorize happiness than anger on Black
female faces but this happy categorization advantage was numerically
smaller (25 ms) than that for White females (46 ms). This attenuated
happy categorization advantage may have occurred as the positive fe-
male evaluation and the negative black evaluation combined to an in-
termediate evaluation and thus a smaller happy advantage. This may be
evidence that the influence of race and sex on emotion perception is
additive; however, race and sex were not fully crossed within a single
task in this investigation.

Further, Smith, LaFrance, and Dovidio (2017) asked participants to
categorize happy and neutral expressions or angry and neutral ex-
pressions presented on White and Black, male and female faces. Parti-
cipants who completed the angry vs. neutral categorization task were
faster to categorize neutral than angry expressions presented on White
female faces, no faster to categorize either neutral or angry expressions
presented on Black female or White male faces and faster to categorize
angry than neutral expressions on Black male faces providing some
evidence for an additive influence of race and sex cues on emotion
categorization. In the happy vs. neutral task, however, happy expres-
sions were categorized faster than neutral expressions when presented
on Black female faces, Black male faces, and White female faces, but not
on White male faces and the happy categorization advantage for Black
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