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Abstract

People belong to multiple social groups simultaneously. However, much remains to be learned
about the rich semantic perceptions of multiply-categorized targets. Two pretests and three main
studies (N = 1116) compare perceptions of single social categories to perceptions of two
intersecting social categories. Unlike previous research focusing on specific social categories
(e.g., race & age), our studies involve intersections from a large sample of salient societal
groups. Study 1 provides evidence for biased information integration (vs. averaging), such that
ratings of intersecting categories were more similar to the constituent with more negative and
more extreme (either very positive or very negative) stereotypes. Study 2 indicates that
negativity and extremity also bias spontaneous perceptions of intersectional targets, including
dimensions beyond Warmth and Competence. Study 3 shows that the prevalence of emergent
properties (i.e., traits attributed to intersecting categories but not the constituents) is greater for
novel targets and targets with incongruent constituent stereotypes (e.g., one constituent is
stereotyped as high Status and the other as low Status). Finally, Study 3 suggests that emergent
(vs. present in constituents) perceptions are more negative and tend to be more about Morality
and idiosyncratic content and less about Competence or Sociability. Our findings advance
understanding about perceptions of multiply-categorized targets, information integration, and the
connection between theories of process (e.g., individuation) and content.

Public significance statement
This paper shows how spontaneous measures reveal nuanced consequences of multiple

categorization, with intersectional stereotypes showing unique content and properties.
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BIAS AND EMERGENCE IN INTERSECTIONAL STEREOTYPES 3

Valence Biases and Emergence in the Stereotype Content of Intersecting Social Categories

Categorization and stereotyping help perceivers make sense of a complex social world.
However, much of this complexity is lost in dominant psychological models: Research in the
field heavily relies on laboratory forced-choice numerical ratings of single social groups along
researcher-predetermined categories. In reality, perceivers spontaneously use rich and diverse
semantic dimensions to understand people who belong to multiple and often ambiguous social
groups (Nicolas, Bai, & Fiske, 2022). This is ever more the case in an increasingly globalized
and multicultural world (e.g., Phinney & Alipuria, 2006), where perceivers need to organize their
mental societal structures around a larger number of identities. Here we examine perceptions of
targets for whom membership in two group categories are activated, shedding light into how
people perceive others as a function of intersecting social identities.

To examine perceptions of multiply-categorized targets, this paper explores whether (a)
perceived characteristics of the constituent groups predict attributions for the intersection of the
constituents, (b) beyond constituent stereotypes, emergent content readily appears in perceptions
of the intersections, and (c) the content and associated properties of intersections’ stereotypes
yield systematic principles. Using a large sample of salient representative U.S. groups, the
current studies of multiply-categorized targets combine models of information integration and
emergence to test the role of incongruence along multiple dimensions of content, using
spontaneous responses and natural language processing to provide replicable coding of
emergence and content prevalence.

This report draws on and informs multiple theoretical perspectives. After a brief review
of social categorization and associated content, the next section takes up perceptions of

intersecting categories, including valence biases and emergence, and the consequences of
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multiple categorization. Two pretests and three studies (plus replications in the Supplement)
suggest meaningful principles for further research.
Single Social Categorization and Stereotype Content

Social categorization and stereotyping are fundamental social-cognitive processes (Fiske
& Neuberg, 1990). Quickly upon encountering others, perceivers access information related to
gender, race, and age categories (e.g., [to & Urland, 2003), and subsequently activate associated
stereotypes (Bodenhausen et al., 2012; Macrae & Bodenhausen, 2000). These functions can be
adaptive, allowing perceivers to organize the social world and facilitate decision-making (Abele
et al., 2021), but also bias intergroup relations and often result in discrimination (e.g., Dovidio et
al., 2017).

Here, stereotypes are defined as beliefs that perceivers have about social groups (Katz &
Braly, 1933; for a review, see Fiske et al., 2021). To understand the content of these beliefs, the
Stereotype Content Model (SCM; Fiske et al., 2002) has documented the centrality of Warmth
and Competence as stereotype dimensions. Warmth refers to perceptions about whether the
target is an ally or a foe (trustworthy and friendly or not), while Competence refers to
perceptions about whether the target can follow through on their intentions (capable and
confident or not). These dimensions have other names (e.g., Agency and Communion; Abele et
al., 2016). Several models agree on these two dimensions (for a synthesis, see Abele et al., 2021;
Koch et al., 2021). More recent models (e.g., ABC; Koch et al., 2016; Koch et al., 2020) and
theoretical refinements (e.g., Abele et al., 2016; Leach et al., 2007) have argued for alternative
central dimensions (e.g., Progressive-Traditional Beliefs) or subdivision into facets of Warmth

(into Sociability and Morality) and Competence (into Ability and Assertiveness').

! The Assertiveness dimension includes related concepts of dominance and aggressiveness (see Rosette et al., 2016;
Nicolas, Bai, et al., 2022).
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Demonstrably, social group stereotypes vary relatively independently along the two
central dimensions, such that some groups are stereotyped as being high Warmth and high
Competence (e.g., people who are middle class), low Warmth and low Competence (e.g., people
who are homeless), or as having ambivalent stereotypes, such as high Warmth but low
Competence (e.g., people with disabilities), or low Warmth but high Competence (e.g., people
who are wealthy). The different social groups thus are associated with distinct quadrants in the
Warmth by Competence space. Furthermore, perceivers feel differentiated emotions toward
groups in each of these quadrants: Admiration for high-high (Warmth, Competence), Envy for
low-high, Pity for high-low, and Contempt for low-low (Fiske et al., 2002). Social groups’
standing in the Warmth by Competence stereotype space further links to a myriad of
consequences, including intergroup behavioral intentions (e.g., Cuddy et al., 2007), well-being
(e.g., Townsend et al., 2009), biases in policing behavior (e.g., Correll et al., 2007), and
impression management (Dupree & Fiske, 2019), among many others.

More recently, using open-ended perceptions of social groups coded through text
analyses (an approach similar to the one used here), the Spontaneous Stereotype Content Model
(SSCM; Nicolas, Bai, et al., 2022) supported not only the previously mentioned dimensions, but
also formalized a larger variety of content that perceivers use to make sense of societal groups
(from Emotion and Appearance to Deviance and Health). Moreover, the SSCM explicitly
distinguishes between dimensions’ valence (i.e., whether a group is evaluated positively or
negatively on a dimension) and representativeness (i.e., whether the dimension is spontaneously
prevalent in perceptions of the group). For example, although Americans may perceive doctors
and nurses as similarly highly warm and competent, spontaneous stereotypes about doctors and

nurses focus on either Competence or Warmth, respectively. Integrating representativeness and
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direction improves predictions of social group attitudes (Nicolas, Bai, et al., 2022). The current
paper makes use of these novel methods and the SSCM approach to provide a more nuanced
view than previous research of the complex content that may accompany social perceptions.
Multiple Social Categorization

Perceiving social targets on the basis of a single activated social category is relatively
well understood (Allport, 1954; Crisp & Hewstone, 2007). However, outside of the lab,
perceivers belonging to multiple groups need to make sense of targets who themselves belong to
multiple groups (e.g., Crisp et al., 2001), with differing associated (and often correlated, e.g.,
Johnson et al., 2012) stereotypes.

Next, we review relevant models of information integration that may explain patterns of
stereotypes about intersecting categories. Research on these models has often focused on the
stereotypes of intersections of particularly salient social categories, such as those based on race,
age, and gender, oftentimes with contradictory results as to which model best explains the data,
depending on the context of application (see Petsko & Bodenhausen, 2020; Petsko et al., 2022).

To preview, these models include simple averaging of constituent features and weighted
averages where one constituent (e.g., the more negative or extreme) has more influence on
perceptions of the intersection. In Studies 1 and 2 we test for the presence of negativity and
extremity biases as evidence for a weighted (vs. simple) average model of information
integration. Beyond averaging patterns, models of emergence and psychological intersectionality
suggest that intersectional targets will exhibit distinct perceived attributes from the constituents
(i.e., emergent attributes). Study 3 will examine emergence patterns, including whether
incongruence in the stereotypes of the constituents predicts emergence, and how does the content

and valence of emergent stereotypes differ from stereotypes shared with the constituents.
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Simple Average Models

In the simplest model of information integration, perceptions of multiply-categorized
targets can be described in terms of averaging of the perceptions of each constituent group in
isolation. For example, perceptions of a target who belongs to two positively-evaluated groups
will also be positive, as the average of the constituents’ evaluations is positive. On the other
hand, a target belonging to both a positive and a negative group will be evaluated as neutral, as
the two constituents’ scores average out to neutral (see Anderson, 1965).
Negativity and Extremity as Weights

Although simple average models may fit many patterns of multiple categorization
perception, there is substantial evidence of robust biases in the information integration of
valenced information. In particular, negativity and extremity biases have received considerable
attention given their prevalence (e.g., Fiske, 1980). Negativity bias refers to the more negative
traits having a greater impact on the evaluations of a target with multiple traits. Note that the
opposite, a positivity bias is possible (e.g., Mende-Siedlecki et al., 2013), but less-often
documented (we will review an important exception in the next paragraphs). Extremity bias
refers to the more extreme (vs. more average or neutral) traits, either positive or negative, having
a greater impact on the evaluations of a target with multiple traits. In other words, information
integration of multiple social evaluations may be described as a weighted average of the multiple
evaluations, where more negative or extreme evaluations receive more weight.

Multiple theories explain why negativity and extremity biases arise (see Skowronski &
Carlston, 1989). For example, negative information may be more informative because positive
traits and behaviors are often more similar to each other than negative ones (e.g., Alves et al.,

2017), with distinctiveness of information relating to integration biases. Traits and behaviors that
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occur less frequently are more informative (e.g., Fiske, 1980), which includes both negative and
extreme traits, under the assumption that moderately positive traits and behaviors are more
common (see also Gawronski & Brannon, 2019).

Of particular relevance here is how biases operate differently depending on the content of
traits and behaviors (Reeder & Brewer, 1979; Skowronski & Carlston, 1987). Previous research
has found support for the previously stated negativity bias for Warmth-related behaviors and
traits. However, some research suggests that Competence-related information integration often
exhibits a positivity bias, such that perceivers give more weight to positive Competence
behaviors and traits in evaluating a target’s overall Competence. Existing models explain this
evidence by pointing to cultural expectations that moral people rarely behave in a blatantly
immoral way, but that immoral people may frequently behave in moral ways without much
expected contradiction (Reeder & Spores, 1983). On the other hand, the cultural expectation is
that competent people sometimes do not-so-smart things, but incompetent people are less
capable of smart behaviors (see also Rusconi et al., 2020; Wojciszke et al., 1993). This leads to
individual pieces of information (e.g., a behavior at a point in time) to be weighted more heavily
in person perception if they are about negative (vs. positive) Warmth, or if they are about
positive (vs. negative) Competence.

Although much of the research on valence biases has been using combinations of traits or
behaviors, we believe that these evaluation biases will also arise in perceptions of intersections
of social groups. Specifically, we expect to find extremity biases for both Warmth and
Competence (Hypothesis 1a), such that intersectional targets will be seen as more similar on
Warmth and Competence to the constituent with the more extreme scores on the corresponding

dimension. Similarly, we expect to find that intersectional stereotypes will show a negativity bias
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for Warmth, such that intersectional target’s Warmth will be more similar to the more negative
constituent Warmth score (Hypothesis 1b). On the other hand, we expect either no significant
valence asymmetry or a positivity bias for Competence (Hypothesis 1¢). Furthermore, these
patterns should extend beyond specific dimensions, such that the overall stereotype content
associated with intersectional targets will more closely resemble one constituent’s stereotypes
over the other (Hypothesis 2a). Again, we expect resemblance at this abstract, across-dimension
representations to be influenced by the more extreme (Hypothesis 2b) and negative (Hypothesis
2¢) constituent.

However, we note some caveats when drawing connections to the previous literature.
First, combinations of traits and behaviors provide more “bottom-up” information, while
intersections of societal categories may provide more “top-down” information. Presumably,
participants have pre-existing impressions and stereotypes about many of the group intersections,
thus resulting in memory retrieval (c.f., Norris et al., 2019) rather than information integration.
Given this, and the fact that some intersectional targets will be more novel, requiring impression
formation, we expect negativity and extremity biases to arise in perceptions of multiply-
categorizable targets (particularly for general or Warmth-related stereotypes), but the current
studies are not able to robustly disambiguate these mechanisms. We additionally note that
stereotypes of social groups, compared to traits and behaviors preselected by researchers for
impression formation tasks, may be more ambivalent and show higher variability across
participants (e.g., participants may think of different subgroups, Clausell & Fiske, 2005, or
perceive the groups as more or less homogeneous, Quattrone & Jones, 1980). Thus, examining
valence biases in the context of stereotypes (vs. traits or behaviors) is necessary for an

understanding of their manifestation in this particular, societally relevant context.
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Emergence

Beyond weighted average models, an alternative arises: the content of the stereotypes at
the intersection of multiple social groups can differ from the contents of the constituents or their
(weighted) average. That is, intersections may have emergent properties. A classic study of
social-group intersections (Kunda et al., 1990) investigated whether targets who belong to two
different groups would be associated with stereotypes that are not common stereotypes of either
of the constituent groups. For example, participants encountered a target who was a Harvard-
educated carpenter and described the target as possessing qualities such as affluent (part of the
Harvard-educated stereotype) and rugged (part of the carpenter stereotype). However,
participants also provided emergent trait attributions (not inherited from the constituents), such
as a Harvard-educated carpenter being nonmaterialistic and nonconformist. Following these
findings, we expect that emergent properties will also frequently arise when using a much larger
sample of social category intersections (Hypothesis 3a).

Previous research suggests that emergence arises most often for category intersections
that are surprising or incongruent (see Crisp & Hewstone, 2007). The main mechanism theorized
behind emergence is complex reasoning (including causal reasoning) to resolve inconsistent
cognitions (see Hastie et al., 1990). For example, when examining surprising intersectional
targets (e.g., “a blind marathon runner”), participants engaged in more causal reasoning
describing their expectations about the targets than for less surprising intersectional targets (e.g.,
“a feminist who is a bank teller”’; Kunda et al., 1990). This surprisingness is partially due to
incongruent stereotypes (see later for additional factors). Here, we also expect to find that, in
general, stereotype incongruence (Hypothesis 3b) and novelty (Hypothesis 3c) predict higher

cmergence.
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Most studies in this literature examine category intersections that are incongruent in
terms of Competence-related dimensions (Ability, Assertiveness, Status), clearly distinct from
Warmth-related dimensions (although some are incongruent on alternative dimensions, such as
Beliefs, e.g., “communist ex-Marine”). Besides the Harvard-educated carpenter, other
Competence-related-incongruent intersectional targets examined include “Oxford-educated
bricklayer” (Hutter et al., 2009) and “blind lawyer” (Kunda et al., 1990). Whether the
incongruence-emergence link exists for Warmth and other dimensions is less clear. For example,
Competence-related dimensions are more structural and consensual, whereas Warmth is more
personal and idiosyncratic (Koch et al., 2020; Nicolas, Fiske, et al., 2022). Perceivers may
struggle to describe a Competence/Status incongruent “Harvard-educated carpenter” because the
Status of these constituents is more structural and static (i.e., the constituent’s Status is stable
across many subgroups, contexts, or exemplars). On the other hand, it is possible that the
Warmth of each constituent of the Warmth-incongruent “Middle class & Middle Eastern” person
is more easily reinterpreted in light of the other constituent (because Warmth stereotypes are
more variable across subgroups, contexts, or exemplars), resulting in less emergence. Thus, we
hypothesize that higher incongruence in terms of structural-consensual Competence information
will result in more causal reasoning and emergent attributions (Hypothesis 3d), but advance no
hypothesis about the effect of incongruence on the more personal and potentially more malleable
Warmth dimension.

As with the caveat previously raised about averaging models, pre-existing stereotypes
about category intersections play an important role in theories of whether emergence occurs via
complex processes such as causal reasoning. Specifically, for category intersections that are not

novel to the perceiver, they may draw from exemplars or prototypes in memory to make trait
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attributions. Primarily novel groups for which stereotypes do not exist should elicit emergent
attributes online through causal reasoning. However, emergent properties, which we define here
as perceptions representative of category intersections but not the constituents, may also be
found in more familiar category intersections. We review some of this literature in the next
section.
Intersectionality Perspectives

Drawing from Black feminist scholarship outside psychology (e.g., Crenshaw, 1989; see
also Rosette et al., 2018), a number of psychological theories have touched on how people
perceive targets at the intersection of identities in ways that differ from their constituents and
alternative intersections. The intersectional invisibility hypothesis (e.g., Purdie-Vaughns &
Eibach, 2008) suggests that Black women are more cognitively invisible to perceivers because
they are not prototypical of the Black category (Black men are) nor the Women category (White
women are). This translates, for example, to Black women’s faces and speech (e.g., in a “who
said what” task; Taylor et al., 1978) being remembered less often (vs. Black men; Sesko &
Biernat, 2010; see also Biernat & Sesko, 2013). Intersectional invisibility occurs for other non-
prototypical intersections of social categories (e.g., Asian men; Schug et al., 2015, 2017). There
are multiple reasons that a category may become prototypical of another, including frequent co-
occurrence of the categories in media and phenotypic similarity. Once categories are associated
through prototypicality, exposure to an intersectional target may automatically spread activation
to these associated categories and influence perceptions of the target (see Hall et al., 2019). For
example, because of the prototypical association of the “Asian” and “woman” categories,
perceptions of an Asian man may also be influenced by the “woman” category to the extent that

the Asian category activates associated concepts in memory.
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Beyond online information integration during evaluation of intersectional targets,
intersectionality accounts suggest a different route for emergent attributes in group conjunctions
when stereotypes are preexisting: The reason for emergent properties is that the constituents are,
implicitly, already incorporating intersectional information about a different group than that
included in the intersection. Thus, for example, Black women would be stereotyped differently
from the constituents because stereotypes about “Black™ as a single-category are mostly about
Black men, and stereotypes about “Woman” as a single-category are mostly about White
women.

Along these lines, some studies have explored how intersectional stereotypes for specific
salient social groups differ from their constituents, using free response methods. For example,
representative stereotypes of Black-White mixed-race individuals in the U.S. include traits such
as “beautiful,” “confused,” and “not belonging,” which are not as representative of the
stereotypes of either Black or White people (Nicolas et al., 2019; Skinner et al., 2020)%. Other
studies have looked at gender-by-ethnicity intersections and found evidence of emergent
attributes, as well as patterns of bias and prototypicality (e.g., stereotypes of men and women
having the White category as prototypical; Ghavami & Peplau, 2012). However, none of these
studies have looked at generalized patterns across a large sample of societal groups (often by
design, given a particular interest in identities most relevant to structural power dynamics). As a
complement, here, we incorporate salient social categories distributed across status and valence

of perception, for relevant comparison and analysis of information integration and

2 Although people may perceive mixed-race individuals as belonging to a single “Multiracial” or alternative
category (Nicolas et al., 2019) rather than as belonging to two racial groups simultaneously.
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incongruence®. We expect to find significant diversity in the content of intersectional targets’
stereotypes, as in single-group content models (e.g., Nicolas, Bai, & Fiske, 2022). However, we
expect to find differences between constituent and emergent stereotypes. For example, emergent
stereotypes may be more idiosyncratic or about Deviance, as the targets may be seen as non-
prototypical (Hypothesis 3e; c.f., previous studies on specific intersections, e.g., Ghavami &
Peplau, 2012; see also Kunda & Oleson, 1995). Emergent Warmth and Competence stereotypes
may also be more negative, as perceivers need to resolve cognitive conflict from incongruent
stereotypes (Hypothesis 3f; c.f., Proulx & Inzlicht, 2012; multiracial stereotypes, Skinner et al.,
2020). However, in line with research on emergent attributions for targets categorized as
Multiracial (e.g., “beautiful” vs. “confused” stereotypes), we expect to find variance in valence
across different dimensions (Hypothesis 3g).
Consequences of Multiple Categorization

A better understanding of multiple categorization holds promise to not only improve the
applicability, ecological validity, and generalizability of stereotype content research, but also to
uncover previously unknown patterns. For example, previous research has found biases in the
selection of Black (vs. Asian) candidates to positions more strongly associated with
stereotypically masculine (vs. feminine) traits (Galinsky et al., 2013), or that perceptions of
Black (vs. White) men as less fit for leadership positions are reversed when information about
the targets being gay (vs. heterosexual) is included (Wilson et al., 2017).

The case of novel category intersections with incongruent stereotypes has also been

linked to higher individuation (i.e., less reliance on categories and stereotypes; Fiske & Neuberg,

3 As in other papers in this review, we do not use an intersectionality theory framework, which more fully considers
social systems, power differentials, and activism; instead, we draw from intersectionality, multiple categorization,
and other literatures and focus on the narrower concept of perceptions of intersecting identities.
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1990) through the complex reasoning that leads to emergent attributes (Hutter & Wood, 2015).
Individuation can allow perceivers to go beyond often-faulty stereotypes. However, this may not
diminish negative evaluations across all dimensions and groups. For example, given that the
emergence route to individuation is often elicited by incongruent groups, and incongruence is
often aversive (e.g., see Proulx & Inzlicht, 2012), the individuated traits assigned to the targets
may possibly incorporate more negativity than perhaps would be expected from the constituent
stereotypes alone (c.f., Rudman & Fairchild, 2004).

Furthermore, the related literatures of subgrouping and subtyping (e.g., Maurer et al.,
1995; Richards & Hewstone, 2001) suggest that multiple categorization may also have
implications for stereotype change of the constituent categories. Subgrouping refers to the
existence or formation of within-category groups, which are perceived as relatively prototypical
of the superordinate category. On the other hand, subtyping refers to the separation of non-
prototypical group exemplars from the superordinate category (Maurer et al., 1995). Subtyping
involves causal reasoning to justify excluding the non-prototypical individual or subgroup from
the superordinate category, and often results in stereotype maintenance because disconfirming
information is not integrated with the superordinate stereotypes (Richards & Hewstone, 2001).

Thus, a perceiver encountering an intersectional target with incongruent stereotypes may
subtype the target from both constituents, thus preventing change in the constituent stereotypes
that would occur from incorporating disconfirming information. If the intersectional target is
typical enough of one or both constituents, it may instead make salient to the perceiver that the
constituents are not monoliths and have within-category variation (e.g., subgroups). The latter
may be a more positive form of more-individuated thinking. See the Supplement for discussion

of theoretical overlap with additional literatures and models.
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Examining general patterns of bias and emergence can thus help us gain theoretical
insights into the content, structure, and processes that underlie multiple categorization, as well as
practical considerations to be potentially applied in interventions and policy.

Current Studies

The current paper presents the results of two pretest studies and three main studies (plus
replications in the Supplement). The pretest studies report baseline open-ended and rating-scale
stereotypes of salient societal groups. Studies 1 and 2 use two-group combinations of targets
from Pretest 1 as stimuli. Pretest 2 expanded the list of groups from the first Pretest to increase
generalizability for Study 3.

The main studies then explore and test several hypotheses related to bias, emergence, and
stereotype content using random combinations of salient, representative social groups in the
United States. Using scales (Studies 1 & 2) and spontaneous open-ended measures coded
through word embeddings (Studies 2 & 3) and dictionaries (Study 3), we explore whether bias
and emergent properties can be predicted from extremity, negativity/positivity asymmetries, and
incongruence along multiple dimensions (including Warmth and Competence). In addition, we
explore the content of emergent stereotypes, and compare it to the content of constituent
stereotypes, in order to explore whether dimensions are systematically weighted differently
depending on their emergence (Study 3).

In Study 1, we expect to find evidence of valence asymmetries and extremity biases.
Specifically, we expect intersectional targets to be perceived as more similar to the more extreme
constituent group, in terms of both Warmth and Competence (Hypothesis 1a). Additionally, we
expect intersections’ Warmth to be perceived as more similar to that of the constituent with the

more negative Warmth (i.e., a negativity bias; Hypothesis 1b). Additionally, we expect either no
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valence asymmetry or a positivity bias for Competence (such that the intersection’s Competence
is more similar to the more positive Competence score between the constituents; Hypothesis 1c¢).

In Study 2, we introduce a quantitative measure of the holistic semantic stereotypes of
constituent and intersectional targets, allowing us to move beyond specific dimensions to explore
biases across all the latent dimensions of stereotype content provided in open-ended responses.
We expect to find that incongruence in the stereotype content of the constituents predicts biases
in the holistic semantic stereotypes (across all latent dimensions) of the intersectional target
(Hypothesis 2a). Specifically, the more incongruent the stereotypes of the constituents, the more
the perceptions about the intersection will align with one constituent’s stereotypes vs. the other
(vs. equal similarity to both). Moreover, we expect that intersectional holistic stereotypes will be
more similar to the holistic stereotypes of the constituent with the more extreme (Hypothesis 2b)
and negative (2c) scores on general valence.

Finally, in Study 3, we expect that intersectional perceptions will have significant
prevalence of emergent attributes (Hypothesis 3a)*. We hypothesize that emergence will be more
prevalent when the holistic constituent stereotypes are more incongruent (Hypothesis 3b) and
when the intersectional target is less familiar (Hypothesis 3c). Additionally, breaking down by
dimension, we expect emergence to be higher when the constituents’ Competence is more
incongruent (Hypothesis 3d), but have no specific hypothesis about Warmth incongruence. In
more data-driven analyses we expect that the prevalence and valence of the dimensions will
differ across emergent and constituent stereotypes: emergent stereotypes will be more about
alternative dimensions, beyond the big two of Warmth and Competence (in particular Deviance

and more idiosyncratic content; Hypothesis 3e). We also expect that emergent stereotypes will

4 Based on exploratory analyses of Study 2, we expected emergent properties to be approximately 38% to 58%, but
our formal hypothesis was much more conservative, testing against 0%.
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be, on average, more negatively valenced (Hypothesis 3f), although there should be differences
in valence across dimensions (Hypothesis 3g).

Finally, in an exploratory analysis of Study 3 we test whether causal reasoning is a
mediator between constituent stereotype incongruence and emergent properties. Previous
research has suggested causal reasoning operates in the attribution of emergent properties for
novel incongruent groups (Hutter et al., 2015). In this case, many of our category intersections
are not completely novel. However, if causal reasoning is nonetheless a mediator, it should
indicate some degree of individuation operating to explain stereotype incongruence, even when
preexisting stereotypes may exist for the specific intersection. This compares, for example, to
causal reasoning engagement by individuals in an effort to maintain coherent view of their
identities, which are of course not novel to them (Gardner & Garr-Schultz, 2017). Indeed, we
expect this to be the case, with causal reasoning, evidenced through coding of participants’
stories about the targets, relating to incongruence and emergence as a partial mediator.

These findings will provide an initial view into the content and associated processes of
stereotypes associated with social category intersections, under a generalist approach (i.e.,
attempting to find systematic patterns across many societal groups). This approach holds promise
to advance our understanding of the degree to which generalizable patterns are found (or not) in
perceptions of multiply-categorized targets. Moreover, our findings could help illuminate new
avenues of integration for models of content (e.g., the Stereotype Content Models; Fiske at al.,
2002; Nicolas, Bai, et al., 2022) and models of process (e.g., the continuum model of impression
formation; Fiske & Neuberg, 1990), while highlighting the importance of frameworks that move

the field toward an understanding of social targets along their multiple identities.
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A series of variables are introduced throughout the studies, and we include a glossary of a
subset in Table 1. Throughout, we attempt to replicate the findings from each previous study to
establish robustness. We also make all data and code available in the online repository (Nicolas
& Fiske, 2022): https://osf.i0/8kad4/?view only=669b91ffe24a43a9b8fefb9bb850e2e2. Studies

were not preregistered.
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Table 1.

Definitions for select variables, including the study where they are first introduced.
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Study

Glossary of select variables

Definition

Study 1

Intersections’ value bias

The degree to which the intersection’s score on a
variable (e.g., Warmth) is more similar to the
score of its first (vs. second) constituent.

Study 1

Constituents’ average value

The average score on a variable for the two
constituents associated with an intersectional
target.

Study 1

Constituents’ relative value

The degree to which the first constituent
associated with an intersectional target is seen
more positively than the second constituent on a
variable.

Study 1

Constituents’ relative
extremity

The degree to which the score on a variable for
the first constituent associated with an
intersectional target is more extreme (relative to
the average score across all groups) than the
second constituent’s score.

Study 2

Holistic/Abstract stereotypes

A summary representation of the semantics of all
the attributes associated with a target, encoded in
a numerical space through word embeddings.
Correlating the holistic stereotypes of two groups
provides a measure of their semantic similarity.

Study 2

Intersections’ spontaneous
bias

The degree to which the intersection’s holistic
stereotypes are more semantically similar to the
holistic stereotypes of its first (vs. second)
constituent.

Study 2

Constituents’ semantic
incongruence

A measure of semantic dissimilarity between the
constituents associated with an intersectional
target, at the level of holistic stereotypes.

Study 3

Emergent properties

Attributions associated with an intersectional
target that are not prevalent in the stereotypes of
1ts constituents.
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Pretest 1

In the first pretest we obtain scale ratings and spontaneous (open-ended) stereotypes
about single groups. Unlike previous studies on similar topics, here we take a larger sample of
societally salient social groups, with the purpose of arriving at systematic patterns shared across
a variety of salient societal groups (see Fiske et al., 2002). The pretest results subsequently allow
computing relevant variables and serve as baseline comparison, in Studies 1 and 2.

Methods and Results

Participants were 204 Amazon Mechanical Turk workers. The majority were women
(55%; 44% men) and White (84%; 6% Black; 3% Asian, 3% Multiracial), with a mean age of
37.9%. For both pretests and main tests throughout the paper we powered conservatively,
assuming small-medium effect sizes (» = .2) and a simple correlational analysis, resulting in >
80% power for samples of ~200 participants. In reality, our models include repeated measures,
which would make our studies higher powered than suggested by this power analysis. Power
analyses were conducted using G*Power (Faul et al., 2009).

The main stimuli consisted of 20 group labels that are salient representative U.S societal
groups, selected (based on the literature, e.g., Fiske et al., 2002) to be distributed across the
stereotype content model space (see Table 2). Labels chosen were based on the participants’
more common responses for congruence with the literature and to avoid researcher input
affecting the results (original question was: “what various types of people do you think today’s

society categorizes into groups?”).

LT3

> Across all studies, we asked participants to report their gender identity choosing from “man”, “woman”
or “I identify as”, followed by an open-ended box; and to choose one or more of the census options for
racial/ethnic identities (“White”, “Black or African American”, “American Indian or Alaska Native”,
“Asian”, “Native Hawaiian or Other Pacific Islander”, and “Hispanic”).
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Table 2

List of groups used in: Pretest 1, Study 1, and Study 2.

Quadrant (a priori) Group (“A person who is...”) Warmth Competence
Admiration American 3.69 391
Admiration Christian 3.96 3.54
Admiration Educated 3.55 441
Admiration Middle-class 3.82 3.84
Admiration White 3.72 3.87

Contempt a Crossdresser 3.24 2.86
Contempt a Drug addict 1.75 1.57
Contempt a Welfare recipient 2.58 1.77
Contempt an Undocumented immigrant 2.76 2.84
Contempt Homeless 247 1.70
Envy a Professional 3.46 4.05
Envy an Entrepreneur 3.61 4.21
Envy Asian 3.68 4.24
Envy Wealthy 2.66 3.73
Envy White-collar 3.26 3.92
Pity Blind 3.82 2.69
Pity Disabled 3.51 2.24
Pity Elderly 3.99 2.55
Pity Gay 3.81 3.68
Pity Mentally disabled 3.52 1.95

Note. Groups were chosen so they were balanced across SCM stereotypical emotions quadrants, to
maximize differences along the Warmth and Competence dimensions for the intersections. Warmth and
Competence scores shown represent the pretest average score in a 5-point scale ranging from “Not at all”
to “Extremely.”

Each participant saw 5 group labels that we expected would be similar in terms of
Warmth and Competence, and that would be closer to one of the SCM quadrants in relation to
the other groups. The groups were presented one by one in random order and in two sequential
blocks, one for the attributes list and one for the scaled ratings.

Participants provided 10 attributes that best described each group in isolation, as well as
scaled ratings of Warmth, Competence, and familiarity. Specifically, based on the procedure in
Hutter and colleagues (2009), and used in protocols of spontaneous stereotype content (e.g.,
Nicolas, Bai, et al., 2022), we first asked participants to list 10 “spontaneous thoughts about the

characteristics that the type of person” who belongs to the group would possess. We asked
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participants to preferably use 1-2 words to define each characteristic. Additionally, we included
an open-ended question to allow participants to indicate if there was anything else they would
like to know about the target (exploratory; not reported). Subsequently, participants rated each
target group on how “sincere” and “friendly” (Warmth), and how “efficient” and “competent”
(Competence) they were, using a 5-point scale ranging from 1 (Not at all) to 5 (Extremely).
Drawing from previous use of these scales, we asked participants to rate the targets “as viewed
by American society” and to note that “we are not interested in your personal beliefs, but in how
you think these people are viewed by others.” Additionally, we included three familiarity
questions (“How surprised would you be to meet the type of person described above?” “How
familiar did you find the person described above?”” and “How frequently do you meet people like
the one described above?"). Items were averaged, creating scores for Warmth (o =.73),
Competence (o =.91), and familiarity (o = .86). Finally, participants completed demographic
questions, including an open-ended question to indicate to which of the presented groups they
belonged (exploratory; not reported).

Results from the pretesting on average confirmed our a priori expectations of a well
distributed SCM map, with groups varying in Warmth and Competence (although there was a
higher than expected correlation between Warmth and Competence, » = .56).

Study 1

The first main study focuses on scale-measured evaluations of targets’ Warmth and
Competence. In particular, we examine negativity/positivity and extremity biases for category
intersections, such that the ratings of intersectional targets are more in line with the more (vs.
less) negative and extreme constituent. As in previous findings from traits and behavior (e.g.,

Skowronski & Carlston, 1989), we expect to find extremity biases for both Warmth and
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Competence (Hypothesis 1a). We also expect to find a negativity bias for Warmth (Hypothesis
1b), and either no valence asymmetry or a positivity bias for Competence (Hypothesis Ic;
Wojciszke et al., 1993; see also Rusconi et al., 2020).
Methods
Participants

Participants were 207 Amazon Mechanical Turk workers. The majority were women
(52%; 48% men) and White (82%; 6% Black, 6% Asian), with a mean age of 36.2.
Materials & Procedure

Study 1 used the 20 group labels previously pretested as stimuli. The procedure was
similar to the Pretest 1, with the following exceptions. First, only Pretest 1’s second block, with
the scale ratings, was included. Second, instead of evaluating single groups, participants rated
Warmth (a = .88), Competence (o = .94), and familiarity (o = .85) for targets who belonged to
two of the pretested groups simultaneously. Thus, for example, some participants rated “a person
who is Asian & a Welfare recipient” or “A person who is Elderly & an Entrepreneur.”
Participants saw 10 of these targets, random combinations of the 20 pretest labels, in random
order, such that no group was seen twice by the same participant. The order of the social groups
for each intersection was random: For each participant, the list of all groups was shuftled, and
then each target was formed by sampling without replacement from the list. For the random
effects of target, both orders for a given group were treated as the same target.
Data Analysis

Variable Computations. For data preparation, we created a series of new variables. All

predictor variables are computed solely from the Pretest 1 ratings, becoming distinct for each
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target in Study 1 based on the specific intersection of categories. All variables below were
computed for both Warmth and Competence.

Constituents’ Average Value. The first set of predictor variables consisted of the
constituents’ average value for Warmth and Competence of each target. To calculate these
variables, we took the scores of each group to which the target belonged (these scores were
themselves averages from all pretest participants ratings for each group) and averaged them to
obtain the target’s Warmth and Competence. Thus, for example, “a person who is White &
American,” two groups with high-Warmth stereotypes in the US (from Pretest 1, scores of 3.72
& 3.69, respectively: see Table 2) would have a high score on this variable (3.71), while the
intersection of “educated” (3.55) and “homeless” (2.47) would have a more middling score
(3.01). Average value was mostly used as a control variable, to examine results regardless of the
intersection’s average Warmth and Competence.

Constituents’ Relative Value. The second set of predictor variables were measures of the
constituents’ relative value between the two groups on each dimension. Basically, for each of
these variables, we subtracted the dimension score for the second group on the intersection from
the dimension score for the first group on the intersection. Thus, “a person who is Christian &
Asian” would receive a Warmth relative value score of 3.96 — 3.68 = 0.28, indicating the degree
to which the first group is seen more positively (or negatively) than the second group on the
dimension. The corresponding score for Competence for this target would be 3.54 —4.24 =-0.7.
These variables range from more negative scores indicating the first group is lower on the
dimension than the second, to more positive scores, indicating the first group is higher than the

second.
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Constituents’ Relative Extremity. The final set of predictors were measures of the
constituents’ relative extremity between the two groups on each dimension. For each of these
variables, we first calculate the distance from Group 1°’s Warmth score to the mean of all groups’
Warmth (i.e., [x —X]), and the distance from Group 2’s Warmth to the mean of all groups’
Warmth, and subtract these two values such that more negative scores indicate that Group 1 is
less extreme (relative to the mean) than Group 2, and more positive scores indicate that Group 1
is more extreme than Group 2. Thus, for example, if the mean for Warmth was ~3.4 across all
observations, then a target who is “educated” (|3.55 — 3.4| = 0.15) and “homeless” (|2.47 — 3.4| =
0.93) would get a score of — 0.78 (0.15 — 0.93), indicating that the first group is less extreme on
the dimension than the second®. We calculate the same score for the Competence dimension.

Intersections’ Value Bias. For outcome variables, we calculated the intersection’s value-
bias variables indicating the extent to which a participant’s score for an intersection on a
dimension was closer to Group 1’s score vs. Group 2’s score. Thus, these variables incorporate
ratings from both Study 1 and Pretest 1. Specifically, we first calculate the distance from the
intersection’s Warmth to Group 1’s Warmth (i.e., [S1 x — Pretest G1 x|) and the distance from the
intersection’s Warmth to Group 2’s Warmth (i.e., [S1 x — Pretest G2 x|), and subtract these two
values such that more negative scores indicate the intersection’s score is more similar to Group
1’s score and more positive scores indicate that the intersection’s score is more similar to Group
2’s score. Thus, for example, if a participant rated “a person who is Christian & Wealthy” with a
Warmth score of 4, we first obtain the distance between this rating and the Pretest score for
“Christian” (|4 — 3.96| = .04) and between this rating and the Pretest score for “wealthy” (|4 —

2.66| = 1.34). Then, we compute the difference between these scores (.04 — 1.34 = -1.3), which in

¢ We used the mean of each group at the participant-by-group level as the baseline, so it differs between studies.
Analytic decisions on how to compute this variable made no difference on the results.
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this example reflects that the intersection’s Warmth rating was more similar to Group 1 than to
Group 2. We calculate the same score for the Competence dimension.

Note that our outcome variable tells us how much the intersection deviates from the
constituent’s mean towards the first vs. the second group. On average, because the groups are
randomized to first and second position, the outcome’s mean should not significantly differ from
zero if there are no order effects, which is what we find (p > .05). We can explain variability on
the outcome variable from the relative valence of Group 1 vs. Group 2, and from the relative
extremity of Group 1 vs. Group 2. Alternative analyses of bias are explored in the Supplement.

Model Specifications. Across all studies, we use mixed effects model with participants
and category intersections as random intercepts and slopes, or a more minimal model if the
previous did not converge. Predictors are uncentered (or standardized using the grand mean for
Beta coefficients), but different centering strategies provided congruent results. All models
include as predictors the constituents’ average value, relative value, and relative extremity for the
corresponding outcome dimension, and the intersection’s value bias for Warmth and
Competence as outcomes in two separate models.

Results

Table 3 summarizes the main results (additional results, such as average Warmth and
Competence ratings of intersectional targets are included in the supplement and online
repository). In line with Hypothesis 1a, we found significant extremity biases for both Warmth
and Competence: An intersection’s Warmth (or Competence) valence rating is more similar to
the Warmth (or Competence) valence of the constituent with the most extreme Warmth (or
Competence). Contrary to Hypothesis 1¢, we found a negativity bias for Competence, such that

an intersection’s Competence valence rating is more similar to the Competence valence of the
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constituent with the most negative Competence. Also, contrary to Hypothesis 1b, we found no
valence bias for Warmth (but see the Supplement, where we find a negativity effect for Warmth
in alternative models, and in replication analysis using Study 2 data)’.

In exploratory analyses, an unexpected pattern appeared when incorporating information
about the familiarity of the intersectional target. Specifically, Warmth’s relative value and
familiarity interacted (p = .004) such that the negativity bias was evident for novel targets (that
is, those with the lowest score in the familiarity scale), b = 0.33, 95% CI [0.13, 0.52], Beta = .41,
#(1803) = 3.29, p = .001, while bias was not significant for more familiar intersections, b = .046,
95% CI1[-0.02, 0.11], Beta = .06, t(207) = 1.33, p = .185. These effects held when controlling for
Competence-related predictors.

As with Warmth, we also find that Competence’s relative value and familiarity interacted
(p = .004) such that a negativity bias was strongest for the lowest familiarity targets, b = 0.47,
95% CI[0.30, 0.65], Beta = .59, #(2053) = 5.41, p <.001, while the effect was smaller for more
familiar targets, b = 0.22, 95% CI [0.19, 0.26], Beta = .27, 1(2063) = 12.11, p <.001. Results

held when controlling for Warmth-related predictors.

" Note also that valence and extremity biases control for each other (e.g., a negativity bias is present for Warmth
when relative value is the sole predictor, but the effect is explained away by the extremity bias effect, see online
repository).
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Table 3

Confirmatory Results Summary for Study 1.
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Outcome Predictor b [95% CI] Beta p Interpretation
(value bias)
Warmth Warmth average value -0.01 [-0.08, 0.05] <0.01 0.720
Warmth relative value 0.06 [-0.01, 0.12] 0.07  0.098 Intersections’ Warmth is not significantly more
similar to constituent with most negative Warmth
Warmth relative extremity -0.36 [-0.44, -0.27] -0.26 <.001 Intersections’ Warmth is more similar to
constituent with most extreme Warmth
Competence Competence average value -0.03 [-0.09, 0.04] 0.02 0.388
Competence relative value 0.22 [0.16, 0.28] 0.27 <.001 Intersections’ Competence is more similar to
constituent with most negative Competence
Competence relative extremity -0.31 [-0.40, -0.22] -0.16 <.001 Intersections’ Competence is more similar to

constituent with most extreme Competence

Note. Results from the two main analysis models. The first shows the intersection’s Warmth value bias towards constituent 1 vs 2,
with Warmth average value, relative value, and relative extremity as predictors. The second shows the intersection’s Competence
value bias towards constituent 1 vs 2, with Competence average value, relative value, and relative extremity as predictors. All

predictors controlled for each other (and for familiarity of the intersection, ns.). Unstandardized coefficient, Standardized coefficient

(Beta), p-value, and interpretation provided for each predictor.



BIAS AND EMERGENCE IN INTERSECTIONAL STEREOTYPES 30

Discussion

Study 1 provides evidence for valence asymmetries and extremity biases in perceptions
of social category intersections across salient societal groups. In particular, multiply-categorized
targets showed higher similarities in terms of Warmth and Competence stereotypes to the
Warmth and Competence of the constituent group with the most extreme rating in the
corresponding dimension. This finding agrees well with previous studies using bottom-up
features such as behavior or trait information, which show extremity biases (e.g., Skowronski &
Carlston, 1989; Hypothesis 1a).

We expected Warmth to show a negativity bias (Hypothesis 1b), which was only present
for some targets. Additionally, Competence showed a negativity bias such that intersectional
targets” Competence was more similar to the constituents with the lower Competence. This
negativity effect was unexpected for Competence (Hypothesis 1¢), based on previous studies
which suggest Competence often shows a positivity bias when integrating traits/behaviors (e.g.,
Wojciszke et al., 1993). These unexpected findings may reflect the shift from studies using
behaviors and traits to a study on top-down stereotype combinations, as well as the fact that
perceivers may have preexisting stereotypes for the targets presented. In line with this latter
point, familiarity (a potential indicator of prototype or exemplar availability, but also of other
factors not controlled for here) moderated some of the results. For example, Warmth’s negativity
effect arose only for low familiarity targets (similar to judgments of unknown targets based on
behaviors or traits, as in previous studies). However, Competence’s positivity was still not

evident when adding familiarity to the model.
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Study 2

Study 2 replicates and extends the findings from Study 1. Continuing the focus on
extremity and valence asymmetry biases, this study introduces new methods. Specifically, given
the distinct information obtained from spontaneous measures of stereotypes (Nicolas, Bai, et al.,
2022) here we use open-ended measures and code them using word embeddings, a machine
learning model for the analysis of text. Word embeddings capture the semantics contained in the
open-ended responses, which includes information not only about Warmth and Competence’s
valence, as in scales, but also about their prevalence, as well as information about multiple other
dimensions of content. Thus, this approach allows us to move beyond specific researcher-
determined dimensions of content, such as Warmth and Competence, to study bias at the level of
the general stereotype structure across all latent dimensions. We expect to find that incongruence
between constituents predicts bias across this semantic structure spanning multiple dimensions
(Hypothesis 2a). Moreover, we expect extremity (Hypothesis 2b) and negativity (Hypothesis 2¢)
on general valence to predict bias at the level of this spontaneous, holistic semantic structure of
all stereotype dimensions. In secondary analyses, we explore the role of familiarity.
Methods
Participants

Participants were 196 Amazon Mechanical Turk workers. The majority were women
(61%; 39% men) and White (77%; 9% Black, 5% Hispanic, 4% Multiracial, 3% Asian), with a
mean age of 37.2.
Materials & Procedure

The materials and procedure for Study 2 were similar to Study 1, with the following

exceptions. First, block 1 from the Pretest 1 was added as an initial block, in addition to the
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scaled ratings in a second block. Thus, participants first provided 10 open-ended responses for all
targets, and then saw the targets again and rated them using scales for Warmth (a. = .87),
Competence (o =.92), and familiarity (o = .85). Second, participants saw only 4 targets, quasi-
randomly assigned such that each participant saw intersections from across the SCM map,
without repeating groups. Specifically, we had four between-subject baselines, based on our a
priori clustering of groups in the pretest (see Table 2). Each target was a combination of a group
from the assigned baseline quadrant with another group from each of the 4 quadrants. Thus, for
example, a participant assigned to the admiration baseline saw all 5 groups from this baseline,
each randomly paired with a group from each of the quadrants, including admiration. To further
illustrate, this example participant could have seen the targets "White & American" (admiration
& admiration), "Educated & Homeless" (admiration & contempt), "Middle-class & Asian"
(admiration & envy), and "Christian & Blind." (admiration & pity). Note that the baseline group
was always shown first, but the order of the trials was randomized, and the non-baseline groups
were randomly sampled from each quadrant. We expected these procedures would increase
variation along the Warmth and Competence dimensions, while keeping small the number of
targets each participant saw. Controlling for baseline made no difference in results, and it is not
further discussed.
Data Analysis

Variable Computations. First, for the scale-based variables, we computed the same
variables as in Study 1: Constituents’ average value, relative value, and relative extremity for
Warmth and Competence (replication analyses in Supplement).

General Valence. For this study, we also coded an additional variable from Pretest 1,

general valence, using a composite of sentiment dictionaries available through R (see Nicolas et
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al., 2021). Dictionaries are lists of words that code for specific content, in this case, valence
(negativity-positivity), such that participants’ responses that appear in the dictionaries are coded
accordingly. The valence scores ranged from -1 (negative) to 1 (positive). For example, using
these dictionaries, words such as attractive (.96) and righteous (.94) score high, while words
such as unfortunate (-.97) and perverted (-.96) score low. Since Pretest 1 included multiple
responses per group, a group’s general valence score consisted of the average valence across all
its Pretest 1 stereotypes. We used these scores similarly to Warmth and Competence ratings and
computed for each intersection the constituents’ average value, relative value, and relative
extremity in terms of valence.

Intersections’ Spontaneous Bias. Next, we created additional variables based on the
open-ended data. First, we obtained the word embeddings of all lower-cased responses. Word
embeddings are numerical vector representations of words derived from machine learning
models trained on vast amounts of text data. These embeddings are based on patterns of word co-
occurrence in these text corpora (e.g., Google news archives, text data from millions of
websites), as words that tend to co-occur with the same set of words tend to be more
semantically related to each other. Thus, these embeddings provide information on the semantic
similarity between words (by obtaining the cosine similarity between their embeddings®),
allowing us to model open-ended responses based on semantic content. To illustrate, the word
embedding similarity score for the words friendly and amicable will be higher than the
embedding similarity score for the words friendly and short. Similarity scores can range from -1
(low similarity) to 1 (high similarity). For specifics on the word embeddings used here, see the

Supplement and Nicolas and colleagues (2021).

8 Cosine similarity is used to determine the angle between two vectors. If two vectors point in similar directions
(which here encodes semantic meaning), then cosine similarity will be higher.
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Once we had word embeddings for all the Pretest 1 responses, for each group, we
selected only the embeddings for responses provided more than once and that contained only
single words (to remove more idiosyncratic responses and responses from those who did not
follow directions) and averaged them together. This provided us with an abstract semantic
numerical representation of each group’s spontaneous stereotypes, across any latent
dimensions/structure captured by the embedding. We refer often to this abstract or holistic
stereotype: the embeddings function as a black box that contains much more information than
would be obtainable through human coding, including information about the semantics of the
stereotypes, their prevalence, their valence, and other language properties the model encodes.
Once we had these average embeddings (i.e., holistic spontaneous stereotypes), we could then
perform operations on these vectors. In particular, we could subtract the embeddings for one
group from the embeddings for another group, which provided us with a vector (which we will
call the “embeddings bias vector’’) moving in one direction to the semantic representation of
Group 1 and in the opposite dimension to the semantic representation of Group 2 (See Figure
1)°.

We used these embeddings bias vectors (derived from Pretest 1) in conjunction with data
from Study 2 in order to obtain a measure of bias toward one group or the other in the
intersection’s spontaneous stereotypes. Specifically, we obtained each intersection’s (per
participant) holistic stereotype representation by averaging the embeddings of all responses to
that group. Then, we obtained the cosine similarity between the intersection’s embeddings and
the embedding bias vector, providing us with a score ranging from -1 (biased toward Group 1’s

direction) to 1 (biased toward Group 2’s direction). Zero would indicate a lack of bias. We call

% More specifically, each direction points towards the content that makes each group distinct. Thus this measure may
reflect more subtle differences between groups when the two groups’ content is correlated.
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this score the “intersection’s spontaneous bias” toward one or the other constituent. In other
words, this metric indicates whether the participant’s stereotypes for the intersection are more
semantically similar to the Pretest 1 single-group stereotypes for Group 1 vs. Group 2. This is
akin to the value-bias outcome from Study 1 we computed from each dimension’s scales but
incorporates information from all dimensions latent in the spontaneous responses. See Figure 1
for a visual representation of these steps.

Constituents’ Semantic Incongruence. As a predictor variable, we also calculated the
cosine (dis)similarity between the holistic semantic vectors of the two constituent groups (for
each intersection), providing a measure of the constituents’ semantic incongruence across all
stereotypes (i.e., not dimension-specific).

Model Specifications. All models were mixed effects models as specified in Study 1.
First, we introduce models with the intersection’s spontaneous bias as the outcome. The first
model for this outcome has no predictors and indicates the average absolute bias toward either
constituent. Subsequent models for the outcome are predicted first by the constituent’s
spontaneous incongruence, and then by the average value, relative value, and relative extremity
of Warmth and Competence (controlling for each other), and of general valence. Analyses

replicating Study 1 included in the Supplement.
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Figure 1

Computation of the intersection’s spontaneous bias towards one constituent group vs. the other.

Step 1: Transform Pretest Elderly Unemployed

responses to word -

embeddings & average nice 4 [7,.3,.2, ..., .6] unlucky [1,.3,.8,...,.9]

them. (For step 3, this Word Word

roces(s isre gated with warm embeddings [7,.4,1,.., 1] warm embeddings [7,.4, 1, ..., 1]

gtudy 1s res‘:)onses to transform transform

obtain intersection sick [1,.5,.3,....8] sick [1,.53,...,.8]

average vectors). Average [.5,.4,.2, ..., .5] Average [.3, 4, 4, ..., .6]
Elderly Average embeddi u loyed Average embedding

[.5, .4, .2,...,.5] minus [.3, .4, .4, ..., .6]

Step 2: Subtract average

Word embeddings to

create a vector moving [.2,0,-.2,..,-1]
from one group’s distinct

stereotypes to the other’s.

Unemployed—__

Elderly
Example Embedding bias vector
Abstract semantic vector ranging from similar to Elderly
Step 3: For each participant, for the intersection to similar to Unemployed
compute cosine similarities (derived from Study 1) (derived from Pretest)
between the intersection’s
average vector and the Elderly & EIderIy -
embedding bias vector.
Results will indicate Unemployed , Unemployed
whether the combination [1,.2,.9, ..., .4] Cosine [2,0,-2, ..., -1]
is closer to one group or the Similarity
other. In example, this
participant’s stereotypes of @
an Elderly & Unemployed
target are more similar to the
stereotypes of the Elderly than
to those of the Unemployed. ' Spontaneous Stereotypes of the
Unemployed —— Intersection intersection are more similar to
“ > stereotypes of the Elderly than to
Elderly stereotypes of the Unemployed.

Note. All data in this figure are hypothetical. First, for each single group, we average across the word
embeddings for each of its stereotypes (single-words provided by more than two pretest participants) This
variable is an abstract, holistic semantic representation of the group’s stereotypes. Second, we obtain
embedding bias vectors by subtracting the holistic semantic vectors of each constituents pair. This
embedding bias vector moves from the distinct stereotypes of one group to the other’s. Third, we
incorporate information from Study 1 to obtain cosine similarities to the embedding bias vector. This final
step provides a measure of how similar the stereotypes of the intersection are to one group vs. the other
(i.e., the intersection’s spontaneous bias).
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Results
General Evaluation of Bias

Before we presented evidence of bias for the specific Warmth and Competence
dimensions. Here, we provide a broader perspective, using word embeddings to capture all the
latent semantic dimensions in open-ended stereotypes. Using this approach, in a model
predicting intersections’ bias toward one vs. another group’s direction in the semantic space, the
more dissimilar the stereotypes of the constituents, the higher the bias toward one of the
constituent’s direction in perceptions of the intersection. In other words, semantic incongruence
between the stereotypes of the constituents was a significant predictor of bias in the direction of
one category over another’s: b =.321, 95% CI [0.23, 0.41], Beta = .34, (148.8) = 6.95, p <.001
(in line with Hypothesis 2a).

Negativity, Positivity, or Extremity bias?

Can we specify whether bias at the abstract semantic level is a function of constituent’s
relative valence or extremity? We may look at this by using information about the general
valence of the spontaneous stereotypes as predictors. General valence is measured across
dimensions, and thus better aligns with the general nature of the word embedding holistic
stereotype measure.

Using this approach, the holistic semantic stereotypes of the intersection were more
similar to the stereotypes of the more extreme constituent, based on general valence, b = .12,
95% C1[0.06, 0.18], Beta = .30, #(183.6) =4.25, p <.001 (in line with Hypothesis 2b). The
holistic semantic stereotypes of the intersection were more similar to the stereotypes of the more

negative constituent, based on general valence, b =-0.14, 95% CI [-0.17, -0.11], Beta = -.35,
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#(185.75) =-10.1, p <.001 (in line with Hypothesis 2¢). None of these effects interacted with
familiarity.
Discussion

Study 2 showed, using word embedding coding of spontaneous attributions, that
incongruence at the level of abstract, holistic, stereotypes of the constituents led to higher bias in
the conjunction, also at the level of holistic stereotypes. Breaking this down further revealed that
both negativity and extremity, based on general valence, predicted biases in the structure of the
spontaneous stereotype content of the intersections. This suggests that at the level of latent
stereotypes, negativity and extremity biases are present in perceptions of multiply-categorized
targets, providing further evidence for the cross-dimension generality of these effects at the level
of stereotype integration. We note that familiarity did not moderate these effects, unlike in Study
1’s results, suggesting differences in the role of familiarity for dimension-specific vs. holistic
information integration. For example, it could be that spontaneous content prevalence, a
component of holistic but not scale-based measures (see Nicolas et al., 2022), exhibits biases
independently of familiarity.

In the last study we expand the number of social categories studied and go beyond
valence bias patterns to explore emergent stereotypes. We first present the results of a second
Pretest for evaluations of single groups used in Study 3 intersections.

Pretest 2

Pretest 2 follows the same format as Pretest 1 but expands the number of single groups.

These data are then used for Study 3 instead of Pretest 1 data.

Methods and Results
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Participants were 203 Amazon Mechanical Turk workers. The majority were women
(58%; 42% men) and White (82%; 5% Black, 4% Asian, 4% Hispanic), with a mean age of 37.3.

For the main stimuli we returned to the literature and obtained a larger number of group
labels. Our final list consisted of 43 group labels, with 29 groups being either completely new
(e.g., a Hacker) or modifications from our previous list (e.g., Rich instead of Wealthy). We
retained 14 groups from our previous list and obtained new pretest data for them (across both
pretests, most of these repeated groups fall in the same relative positions). As in our previous
pretest, participants provided attributes that best described each group in isolation, as well as
scaled ratings of Warmth and Competence (as in previous studies) and familiarity (we retained
only 1 item: "How familiar did you find the type of person described above?"). We lowered the
number of open-ended attributes requested to 6 to shorten our survey. Items for the scales were
averaged, creating scores for Warmth (o = .82) and Competence (o = .91). Finally, participants
completed demographic questions. Each participant saw 10 groups randomly selected from the
list. The groups were presented one by one in random order and in two blocks, one for the
attributes list and one for the scaled ratings. For summary information on all the pretested groups

for Pretest 2, see Table 4.
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Table 4

List of Pretest 2 groups used in Study 3
Groqp (‘Z& person Warmth Competence In Study 3 Groqp (‘Z& person Warmth Competence In Study 3
who is...”) who is...”)
a Banker 2.8 393 No an Ivy-leaguer 2.83 3.77 Yes
a CEO 2.6 449 Yes Asian 3.35 436 Yes
a Criminal 1.48 1.77 No Black 3.01 2.96 Yes
a Crossdresser 2.97 2.58 Yes Blind 3.86 291 Yes
a Drug addict 1.69 141 No Christian 3.92 3.53 Yes
a Farmer 4.18 421 No Disabled 3.72 2.76  Yes
a Hacker 2.04 4.01 Yes Elderly 4.06 2.75 Yes
a Lawyer 2.41 393 Yes Gay 3.63 334 Yes
a Nerd 3.53 4.14 Yes German 3.12 4.02 Yes
a Nurse 4.41 4.58 No Hispanic 341 323 Yes
a Politician 2.47 2.36 Yes Homeless 2.51 1.87 No
a Sex worker 2.28 2.16 Yes Home-schooled 3.38 3.6 Yes
a Religious extremist 1.92 1.86 Yes Mentally Disabled 3.81 1.82  Yes
a Scientist 34 4.55 Yes Middle-class 3.8 3.81 No
a Stutterer 345 2.79 Yes Middle eastern 2.39 2.76  Yes
a Teacher 4.28 4.1 Yes Obese 3.17 232 Yes
a Welfare recipient 2.52 2.04 Yes Republican 2.76 3.14 Yes
American 3.63 3.57 No Rich 2.68 398 Yes
an Accountant 3.17 439 Yes Unemployed 2.94 221 Yes
an Engineer 3.39 4.55 No Vegan 3.34 3.04 Yes
?rrrllrlnjing(izrcl?mented 2.53 238 No White 3.59 371 Yes
an Investor 2.67 42 Yes
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The list of 43 groups resulted, as in our previous study, in a positive correlation between
Warmth and Competence (» = .44). In order to obtain a more evenly distributed SCM map,
prevent semantically impossible intersections (“a person who is Rich & Poor”), and avoid an
excessive number of groups from of a particular type (e.g., professions), we dropped 10 of the
groups. Also, again, our interest was in having good dispersion across salient societal groups in
terms of stereotype content, and for studies looking at emergence, also having a large enough
number of novel intersections. This resulted in categorical spaces, such as gender, as well as
some race and age categories, not being included, which we understand is a significant tradeoff
given the relevance of these categories and should be addressed in future research. The final list
of 33 groups resulted in a smaller positive correlation between Warmth and Competence (» =
.13). Furthermore, this list diversified the stimuli used, with 70% of the groups being new.

Study 3

Study 3 uses the Pretest 2 groups to expand the previous studies while testing the
generalizability of our findings in a larger set of societally salient groups in the U.S. Study 3 also
moves beyond questions of bias to study emergence and the distinct stereotypes associated with
targets at the intersection of two categories. Specifically, we test whether emergent properties
(i.e., perceptions associated with an intersection of social categories that is not present on either
of the constituent groups’ stereotypes) can be predicted from spontaneous stereotype
incongruence (constituent’s semantic incongruence), using word embeddings on open-ended data
as we did in Study 2. We expect emergent properties to be relatively prevalent (Hypothesis 3a),
and that they will increase as incongruence at the level of the holistic semantic structure of the
constituents’ stereotypes increases (Hypothesis 3b). Moreover, we explore whether incongruence

on specific dimensions predicts emergence differentially, using dictionaries (Nicolas et al., 2021)
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on the same open-ended data. We hypothesize that, in line with previous research’s focus on
Competence/Status, emergence would increase with more Competence incongruence (in
particular for the Ability facet and the related Status dimension; Hypothesis 3c). We had no
hypotheses for the effects of Warmth, Beliefs, or general valence incongruence. Additionally, in
line with the idea that emergent traits arrived at through causal reasoning are expected primarily
for novel targets (Hutter et al., 2015), we expect that novel targets would elicit higher emergence
than more familiar targets (Hypothesis 3d). In an exploratory analysis, we test whether causal
reasoning is a mediator between constituent stereotype incongruence and emergent properties.

In further analyses of the spontaneous responses, we look at the content and valence of
emergent attributions and compare these to the content and valence of constituent stereotypes.
We expect stereotypes that are unique to group intersections to share some structure, such as
lower frequency of more traditional content in favor of idiosyncratic content and less prevalent
content dimensions, particularly Deviance (Hypothesis 3e; c.f., Kunda & Oleson, 1995).

In addition, although individuation may play a part in the use of emergent attributes (see
Hutter & Wood, 2015), the cognitive effort of arriving at emergent properties and the need to
deal with inconsistency in the constituent stereotypes may result in more negative emergent
impressions of the intersectional targets (Hypothesis 3f; c.f., Proulx & Inzlicht, 2012; Rudman &
Fairchild, 2004). Furthermore, we expected valence to vary by dimension (Hypothesis 3g; c.f.,
Nicolas et al., 2019; Skinner et al., 2019). Study 3 analyses were originally run in an exploratory
manner for Study 2 (reported in the Supplement).
Methods

Participants
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Participants were 306 Amazon Mechanical Turk workers (larger samples compared to
previous studies reflects the higher number of possible group combinations; power remains over
80%). The majority were women (55%; 45% men) and White (75%; 8.5% Black, 6% Asian,
5.6% Hispanic, 3% Multiracial), with a mean age of 35.9.

Materials and Procedure

For Study 3 we used the 33 groups from the trimmed list of groups in Pretest 2.

The procedure was similar to Study 2, with a few exceptions. First, participants saw 6
targets instead of 4. The combination of constituents and their order was also completely
random, as in Study 1. In addition, participants provided 6 responses per group, instead of 10.
These changes allowed us to keep the survey a similar length, while increasing the number of
targets each participant evaluated. We also added instructions before the task indicating that
responses “will be completely anonymous and you do not need to personally believe they
accurately define these groups of people... we are interested in any characteristics, traits, or
descriptions of the groups that come up to your mind.” Finally, in the first block, for each group,
before providing the open-ended attributes, participants were asked to “write a short paragraph
(2-4 sentences) telling a story about the following person’s life, based on how you think most
people would view this person.” Instructions include common phrasing in stereotyping research
aimed at incentivizing honest responding (e.g., Fiske et al., 2002).

Data Analysis

Variables Computations. For Study 3 analyses, we start with computations for emergent
properties, followed by dictionary and causal reasoning codings.

Emergent Properties. Emergent responses were those provided for the intersections in

Study 3 but not for the corresponding constituent groups in Pretest 2. To compute these
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variables, we first preprocessed all text responses following the procedure by Nicolas and
colleagues (2021; e.g., lower case, removing symbols; see Supplement for details). Then, for
each single group, we compiled a list of all the single-word responses provided more than once
in Pretest 2. These lists indicated the constituent attributes. Then, for each participant’s responses
to group intersections in Study 3 we computed the number of responses not included in the
constituent’s stereotypes, resulting in our “emergence” variable (reported in percentage of
participant responses that are emergent). For better alignment with the attribute selection for
Pretest 2, we used only single-word responses from Study 3 in emergence analyses.

Content. We used dictionary coding of Study 3 responses to characterize the content of
emergent responses and compare them to constituent (non-emergent) responses. This dictionary
coding included additional dimensions, such as whether responses where about Emotion,
physical Appearance, Geographic origin, among others (see Figure 3 for full list; see Nicolas et
al., 2021 for further details). We evaluate the content based both on prevalence (i.e., how many
of the participant’s responses are about the dimension, regardless of valence), as well as the
valence variable described below (See Figure 2 for an illustration of the data format and sample
of variables).

Valence. Using the approach developed by Nicolas and colleagues (2020), we coded both
the Pretest 2 and Study 3 spontaneous responses based on their valence in terms of Sociability,
Morality, Ability, Assertiveness, Status, Beliefs, and general valence (i.e., across all responses;
same as in Study 2). These scores range from -1 (negative) to +1 (positive) and were obtained
from a composite of sentiment dictionaries available through R and trained or developed based
on the valence of words on their own, or in the context of product reviews (see Nicolas et al.,

2021 for more information). As examples, “unfriendly” would be coded as - .91 for the
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Sociability variable, while “amicable” would be coded as +.96; “unqualified” would be coded as
-.87 for Ability, but “proficient” would be +.91; “fragile” would be -.79 for Assertiveness, while
“diligent” would be +.75; and “fanatic” would be -.69 for (conservative) Beliefs, while “pious”
would be +.81. Note that this per-dimension valence variable requires first that the response is
categorized, based on the dictionaries, as being about the dimension. If it is, then the valence
score is counted in the variable, and all other responses are treated as missing values. Thus,
power is lower for less prevalent dimensions (e.g., fewer of the responses are about Beliefs than
about Morality; c.f., Nicolas, Bai, et al., 2022) as compared to general valence, which simply
uses the valence scores for all responses that have one available (including responses not coded
into any of the dictionary dimensions).!’

Constituents’ Average Value & Incongruence. For spontaneous valence coded with the
dictionaries, similarly to the scales, for each dimension (and across all responses, i.e., general
valence), we calculated the constituents’ average value as a predictor of Emergence.
Additionally, we calculated the constituents’ incongruence (in terms of valence of the
dimension), which is simply the absolute value of the constituent’s relative value (e.g., |G1’s
Valence — G2’s Valence|). Thus, the constituent’s incongruence is similar to the constituent’s
semantic incongruence variable introduced in Study 2, but specific to a dimension (or to general

valence), rather than to the abstract stereotype structure encoded by word embeddings.

10 Note that Nicolas, Bai, and Fiske (2021) present a different, related construct, “direction”, which shares more
similarities with traditional scales. For simplicity and consistency with other studies here, we present only valence
results in the main text, and include direction information in the online repository data.



BIAS AND EMERGENCE IN INTERSECTIONAL STEREOTYPES 46
Figure 2
Example variables and computations based on Pretest and Main Study data used in Study 3 analyses.
Asian Welfare recipient
Stereotype (General) Valence  Stereotype (General) Valence
Intelligent 0.65 Poor -0.69
Pretest Small -0.72 lazy -0.55
Data Kind 0.63  Unlucky -0.88
Educated 0.73 Unfortunate -0.97
Foreigner 05 Democrat 0 Average Value Incongruence
Aggregate .16 -.62 -.23 .78
Morality Ability Morality [Ability (General)
Participant Intersectional Target Response Emergent Prevalence |Prevalence [Valence |[Valence [Valence
122 Asian & Welfare recipient  |Intelligent 0 0 1 NA| 0.65] 0.65
122 Asian & Welfare recipient  |Poor 0 0 0 NA| NA| -0.69
122 Asian & Welfare recipient  |Cheater 1 1 0) -0.63 NA| -0.63
Main Study v
Data
Morality Ability Morality [Ability (General)
Participant Intersectional Target Response Emergent Prevalence |Prevalence [Valence |[Valence [Valence
Aggregate 122 Asian & Welfare recipient - .33 .33 .33 -0.63 0.65| -0.22
157 Asian & Rich 0 0 1] NA|] 0.75 0.75
210 Nurse & Hacker .33 .66 .33 -0.05 0.59 0.16

Note. All data in this figure are hypothetical. On top, average value and incongruence (absolute value of their difference) are calculated based on
averaged Pretest 2 single-group data. Example shows general valence, but the same variables are computed for each dimension. Note that in actual
data, values are weighted by how frequent responses are. The middle shows one participant’s three responses to the intersection of previous
constituents. Emergence is coded 0 (“Not emergent”) if the response to the intersection is present in either of the constituent and 1 (“Emergent”) if
it is not. Prevalence (for all dimension) indicates whether the response is about the dimension. If the response is about the dimension, the valence
variables indicate their negativity-positivity (else, coded as NA). General valence codes the negativity-positivity across all responses regardless of
dimension. Finally, we show the averaged version for the example participant and others.
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Causal Reasoning. Finally, for the causal reasoning variables, we had two research
assistants blind to the hypotheses code all the stories that participants wrote about the targets.
The coders were asked to answer the following question: “How much is the writer trying to
explain why the person possesses both of these attributes?” (/- Not at all to 5 — Very much), as an
item theoretically relevant to causal reasoning (e.g., Kunda et al., 1990). Interrater reliability (for
the average) was moderate (/CC =.55), and thus we use the average of both coders’ ratings as
our measure of causal reasoning. Other coding questions unrelated to causal reasoning were
included for exploratory purposes (see Supplement).

Model Specifications. We examine prevalence and predictors of emergence using linear
mixed models (Poisson or logistic models when using counts or binary responses instead of
percentages did not seem to make a substantial difference). We present linear models for
simplicity and convergence/computational purposes. Models control for the familiarity of the
intersection. To compare the content of constituent and emergent properties, we use a linear
model looking at the interaction between contrast-coded indicators for whether a response is
emergent vs. constituent, and for the dimension into which the response is coded.

Then, we run linear mixed models predicting causal reasoning from incongruence, and
emergence from causal reasoning. For this exploratory mediation analysis, we run linear models
ignoring the multilevel structure as inputs to the mediation analysis (conducted in R using the
mediation package; Tingley et al., 2019), given the higher complexity of running mediation
analyses on crossed factor multilevel data. To obtain significance estimates of the indirect effect,
the model relies on bootstrapping, with 5000 simulations. We want to note that ignoring the
multilevel structure is not optimal, as well as note the limitations inherent in mediation analyses

(e.g., see Fiedler et al., 2018): This exploratory analysis should be interpreted accordingly.
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Results
Prevalence of Emergent Properties

In line with Hypothesis 3a, we find evidence for a substantial number of emergent
properties for category intersections, not found in their constituent groups when evaluated
independently. On average, 37.2%, 95% CI = [35.7%, 38.7%] of responses in Study 3 were
found only in the intersections. Granted, this number may be an overestimate given that we do
not account for synonymy, and some of the most idiosyncratic responses were removed from the
constituent attributes (by requiring for the response to be provided at least twice).
Predictors of Emergent Properties

See Table 5 for results. As expected (Hypothesis 3b), semantic incongruence between the
overarching spontaneous stereotypes of the constituents predicted higher emergence. This pattern
can be further broken down by examining whether valence incongruence along specific
dimensions predicts emergence. We found no incongruence effects for Warmth, nor its facets.
However, in line with Hypothesis 3¢, we found significant effects of Competence incongruence,
as well as of its facet of Ability and related dimension of Status. Assertiveness, Beliefs, and
general valence incongruence had no significant effects.

Finally, as expected (Hypothesis 3d), targets with the lowest familiarity score (vs. all

others) elicited higher emergent traits (Ms = .40 vs .36), #(186) = 2.90, p = .004, d = .17'1.

! These measures of novelty and incongruence did not significantly interact (as predicted by, e.g., Hutter et al.,
2015), but this was not a planned analysis.
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Table 5

Results for incongruence effects on emergence.

Incongruence b [95% CI] Beta )24
Spontaneous-Holistic 31 [.08, .54] 0.07 0.008*
General Valence .05 [-.01, .10] 0.06 0.081
Warmth .03 [-.02, .07] 0.04 0.249
Morality .04 [-.001, .08] 0.06 0.055
Sociability -.001 [-.05, .05] -0.002 0.953
Competence .06 [.01,.10] 0.07 0.018%*
Ability .07 [.01, .09] 0.07 0.009*
Assertiveness .02 [-.04, .08] 0.02 0.456
Status .06 .02, .08] 0.07 0.001*
Beliefs -.07 [.13, .001] -0.07 0.053

Note. Facets are italicized. * p <.05.

Content of Emergent Properties

We found significant differences in the prevalence of the various dimensions in
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constituent vs. emergent stereotypes, F(14, 11417.8) = 79.34, p <.001 (see Table 6 and Figure 3,

with additional model details in the Supplement). Most notably, emergent (vs. constituent)
properties were significantly more idiosyncratic (or at least, not captured by the major
dimensions dictionaries) and more about Morality; constituent (vs. emergent) stereotypes were

more about Ability, Sociability, and Status (supporting Hypothesis 3e, but Morality effect was

not hypothesized).
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Figure 3

Proportion of responses coded into each dimension, based on whether the responses is Emergent
or not (Constituent).

Emergent Constituent
sociability { [ sociability { [
Assertiveness 1 _ Morality 1 _
Idiosyncratic (No match) 4 _ Assertiveness _
aviiity | [ Emotions | [ EGzG:
Emotions 1 - Status 1 -
.S Appearance 1 - Appearance 1 -
2 . .
o) Beliefs 1 - Beliefs 1 -
£ Status 1 -| Health 1 .
- Deviance 1 -l Deviance 1 .l
Occupation 1 -l Social Groups 1 .|
Health -i Occupation 1 l'
Other 1 .-i Other - l
Social Groups 1 l-! Geography 1 l
Geography 1 I-! Idiosyncratic (No match) 1 I‘
0% 5% 10% 15% 20% 0% 5% 10% 15% 20%
Response rate Response rate

Note. Error bars are Standard Errors.
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Table 6

Emergent vs. Constituent Prevalence and Valence differences per dimension.

Dimension Prevalence Valence

d P d D
Ability 037 <.001%* 026 <.001%*
Appearance -0.06 0.002* -0.23  <.001*
Assertiveness 0.00 0.975 0.15 0.001*
Beliefs 0.00 0.841 -0.10 0.140
Deviance -0.01 0.561 0.27 0.002*
Emotions -0.01 0.554 -0.02 0.674
Geography 0.02 0.392 -0.17 0.309
Health 0.03 0.214 0.08 0.363
Idiosyncratic -0.50 <.001* 0.08 0.487
Morality -0.09 <.001* -0.04 0.292
Occupation -0.07 <.001* 0.00 0.985
Other -0.03 0.190 -0.25 0.042*
Sociability 0.14 <.001%* 023 <.001%*
Social Groups 0.08 <.001* 0.07 0.660
Status 0.15 <.001%* 0.10 0.129

Note. Cohen’s d values for are provided for the constituent - emergent mean difference. * p <

.05.

Valence of Emergent Properties

First, an evaluation of general valence reveals that emergent stereotypes are more
negative (M = -.06) than constituent stereotypes (M = .007), #(1012) =6.19, p <.001,d = .11
(Hypothesis 3f). Second, distinguishing between dimensions, we find significant differences in
the valence of constituent vs. emergent stereotypes, F(14, 12550) = 6.54, p <.001 (see Table 6

and Figure 4; supplement for additional model details). Results suggest that Ability,
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Assertiveness, Sociability, and Deviance stereotypes were more positive in the constituent than

the emergent responses. Appearance stereotypes were more positive in emergent perceptions

(Hypothesis 3g).
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We note that results so far mostly replicate exploratory analyses of Study 2 as well as

Study 3S, with some variability across results (see Supplement).

Figure 4

Valence of responses (negative to positive) coded into each dimension, based on whether the
responses is Emergent or not (Constituent).

Dimension

Ability 1

Social Groups 1
Occupation 1
Appearance 1
Assertiveness 1
Other 1

Status 1
Geography 1
Sociability 1
Deviance 1
Idiosyncratic (No match) 1
Beliefs A
Morality A
Emotions 1
Health A

Emergent

I'-i-iiﬁﬁ++

"
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Valence

Note. Error bars are Standard Errors.
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Results indicate that causal reasoning was a predictor of emergence, b = .011, 95% CI =

[.001, .02], Beta = .05, t(1744) = 2.24, p = .026. At the same time, dissimilarity on the holistic

semantic content between the constituents was a significant predictor of causal reasoning in the

stories describing the intersections: b =2.74, 95% CI =[1.55, 3.92], Beta = .14, t(475.6) = 4.53,

p <.001. Furthermore, a mediation analysis suggested that our data are consistent with the
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model: Stereotype incongruence => Causal reasoning => Emergence (but see discussion of

alternative models below for all mediation analyses), Indirect effect = .03, 95% CI =[.001, .06],
p = .038. There was no effect of novelty on causal reasoning, p = .281. Additional exploratory
analyses per dimension included in the Supplement.

Discussion

Study 3 examined emergent properties, which we define as attributes found in
perceptions of the intersectional target but not representative of constituent groups’ stereotypes.
In this study, both the incongruence of the constituents’ holistic stereotypes and the novelty of
the intersection predicted emergence. This is in line with what may be expected from a causal
reasoning account of emergence, in which people construct new impressions for more
incongruent and more novel intersections (c.f. Hutter, et al., 2015). However, emergent
properties, as defined here, may also result from simple exemplar or prototype retrieval, if the
stereotypes of these intersections’ exemplars or prototypes have distinct properties (e.g., due to
non-prototypicality, subtyping, subgrouping).

When looking at incongruence along specific dimensions, we found an effect of
Competence incongruence (as well as related facets of Ability and Status) predicting emergence,
suggesting a primary role of Competence-related factors (vs. Warmth) in emergent properties. As
noted earlier, most studies on this topic used category intersections that apparently differed along
a Competence-related dimension, so we expected a pattern along these lines (perceptions of
Status correlate highly with perceptions of Competence; Fiske et al., 2002). However, given that
abstract semantic incongruence reliably predicts emergence in our data, it is likely that the
holistic stereotypes are incorporating important information about other features (beyond

valence) that perceivers find incongruent when integrating information about constituent groups.
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For example, the holistic stereotypes derived from the word embeddings may also code for
dimensional content representativeness (what the stereotype is about, regardless of valence),
incongruence on the coherence between the stereotypes (are the stereotypes of one constituent
more coherent than the other?), and various other linguistic features (e.g., are the stereotypes of
one constituent more complex or more distinct compared to the other constituent’s?). Given the
black-box nature of the embeddings, we cannot determine which features are most important in
this study, but the features suggested can be explored in future research.

Next, Study 3 presented an analysis of the prevalence and valence of different stereotype
dimensions by whether the stereotype is emergent or not. Robust patterns (see Supplement for
additional analyses) include a higher prevalence of emergent attributes related to Morality as
well as more idiosyncratic content, but lower prevalence of emergent stereotypes related to major
stereotype dimensions, such as Sociability, Ability, and Status. A valence examination reveals
that in general, emergent attributes are more negative than constituent ones, suggesting that
despite the possibility of increased individuation, the stereotype incongruence that leads to
emergence may result in backlash and more negative evaluations (c.f., Rosette et al., 2016;
Rudman & Fairchild, 2004). Further analyses of valence reveal that when emergent stereotypes
do deal with Ability, Assertiveness, Sociability, or Deviance, they tend to be more negative,
compared to constituent stereotypes (c.f., for example, “confused” and lack of belonging
stereotypes of people categorized as Multiracial; Skinner et al., 2019). Appearance stereotypes
were more positive when emergent (c.f., again as an example, perceptions of Multiracial people
as “beautiful”; Nicolas et al., 2019).

Study 3 explored causal reasoning as one mediator of emergence in our sample of

intersections of salient representative U.S. groups. We find that causal reasoning predicted
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emergence, as expected. Causal reasoning was in turn predicted by constituents’ stereotype

incongruence at the abstract semantic level. Furthermore, conditional on the model assumption
Incongruence = Causal reasoning =>» Emergence, our exploratory mediation analyses suggests

that causal reasoning accounted for a significant portion of the model variance. These results are
in line with previous research, suggesting that (particularly for novel targets), complex reasoning
about incongruence results in emergent attributes that attempt to resolve the cognitive conflict
and form a coherent impression of a multiply-categorized target. When the constituents have
congruent stereotypes, it is easier to inherit those attributes or average them. Again, we expect
other mediators (e.g., prototypicality) to operate here, given emergent properties in familiar
conjunctions that likely activate preexistent exemplars and/or prototypes (c.f., Hutter et al.,
2015). Because of the exploratory nature of the analysis and the limitations of mediation
analyses, results should be interpreted as preliminary, and will not be discussed further. See the
supplement for additional testing and discussion about the mediation analyses.

Finally, Study 3 varied the instructions to make them less likely to elicit social
desirability biases. Given the robustness of the replication analyses presented in the Supplement
(as well as results from other studies using a variety of instructions for open-ended responses;
e.g., Nicolas, Bali, et al., 2022) these findings do not seem to depend on social desirability (at
least as controlled for here; c.f. Fiske et al., 2002).

General Discussion

Social psychology has been slow to examine impressions and stereotypes of multiply-
categorizable individuals. Our study joins a relatively small but growing number of studies
exploring how multiple categorization affects social cognition. However, by taking a generalist

perspective, our studies provide an initial framework to understand differential patterns between
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single- and multiply-categorized targets across all major dimensions of content, and across a
sample of representative and salient societal groups. This sample includes intersections studied
relatively more frequently, such as race and age or race and sexual orientation, but also many
others such as status- and beliefs- defined groups, occupations, and other groups that people
often use to categorize others and themselves (both in the U.S. and around the world), to make
sense of and interact with their society. As such, we examine this diverse sample of social groups
through generalizable measures such as their valence or stereotypical content, and whether these
are incongruent or extreme. Under this generalist framework, based on prevalent stereotype
content models (Fiske et al, 2002; Koch et al., 2020; Nicolas, Bai, et al., 2022), we both confirm
theories derived from more specific group intersections, and provide novel insights into the
content and process of intersectional stereotypes. Several patterns appear consistently (see Table

7).
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Table 7
Summary of confirmatory main findings.

Main findings Specific Findings Hypothesis
Intersectional Intersectional targets’ holistic stereotype structure is more 2a, 2¢
stereotypes show | similar to the holistic stereotype of the constituent with the
a negativity bias = more negative stereotypes.

Intersectional targets' Competence is more similar to the lc
Competence of the constituent with the more negative
Competence.
Intersectional targets’ Warmth is more similar to the 1b
Warmth of the constituent with the more negative Warmth.
Intersectional Intersectional targets’ holistic stereotype structure is more 2a, 2¢
stereotypes show | similar to the holistic stereotype of the constituent with the
an extremity more extreme stereotypes.
bias Intersectional targets’ Competence is more similar to the la
Competence of the constituent with the more extreme
Competence.
Intersectional targets’ Warmth is more similar to the la
Warmth of the constituent with the more extreme Warmth.
Intersectional Over 35% of perceptions of intersectional targets are 3a
perceptions have emergent (i.e., not found in the constituent groups).
significant Emergent properties are more about idiosyncratic content 3e
prevalence of and Morality (vs. attributes also found in the constituents).
emergent Emergent properties are /ess about traditional dimensions 3e
attributes of Ability, Sociability, and Status (vs. attributes also found
in the constituents).
Emergent (vs. Emergent attributes are in general more negative than 3f
constituent) attributes also found in the constituents’ stereotypes.
attributes are Emergent attributes about Ability, Assertiveness, 3g
more negatively  Sociability, and Deviance are more negative (vs. attributes
valenced also found in the constituents).
Emergent attributes about Appearance are more positive 3g
(vs. attributes also found in the constituents).
Constituents’ Higher dissimilarity (i.e., incongruence) of the 3b
stereotype constituents’ holistic stereotype structure predicts more
incongruence emergent attributes for the intersectional target.
and Intersection = Higher incongruence of the constituents’ Competence 3d
novelty predict stereotypes predicts more emergent attributes for the
emergence intersectional target.
Novel (vs. familiar) intersectional targets elicit more 3c

Note. Most analyses show robust patterns across replications included in the Supplement. The
hypothesis codes include the study number and hypothesis letter.
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We find that across groups, the big two dimensions of Warmth and Competence exhibit
extremity effects, such that a multiply-categorized target’s Warmth/Competence is more similar
to the Warmth/Competence of the constituent with the more extreme score on the dimension.
This finding is in line with a breadth of research on information integration, and several
mechanisms have been posited to explain its existence, including that extreme traits occur less
frequently and are more distinctive, making them more informative and diagnostic (e.g., Fiske,
1980; Skowronski & Carlston, 1989). These same mechanisms are thought to underlie valence
asymmetries, such as negativity or positivity biases, albeit with potential variation depending on
the dimension of content. For example, while a negativity bias has been established when moral
traits and behaviors are combined (and more generally in the literature), a positivity bias is
sometimes found for competence-related traits and behaviors (see e.g., Reeder & Brewer, 1979;
Skowronski & Carlston, 1987; Mende-Siedlecki et al., 2013). Here, we found a negativity bias
for both Competence and Warmth (particularly for novel targets). Multiple possibilities arise for
this discrepancy, including that we are dealing with the combination of two top-down pieces of
information (social categories) rather than relatively more bottom-up information (traits and
behaviors). In other words, social categories are informative depending on the prototypes and
exemplars retrieved from memory, and are thus more variable across participants, can be more
selectively applied, and are not as strongly associated with the outcome of interest, in this case
attributions of Warmth or Competence (as opposed to behaviors or traits that are more
consensually and strongly associated with the outcome of interest). Extremity and negativity
biases were also found when using a holistic spontaneous measure of stereotype structure.

Follow-up questions may be asked about this pattern. For example, to what extent are

these biases the result of online information integration vs. being already present in retrieved
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prototypes? Given that familiarity significantly moderated some of the valence asymmetry
effects, it is possible that both are operating here, differently. To illustrate, extremity biases
occurred regardless of familiarity, suggesting they may operate similarly in preexisting
stereotypes (e.g., in long-term stereotype learning) and at impression formation about a relatively
novel target. But valence asymmetries operated differently, with negativity biases for Warmth
and Competence often being stronger for novel group intersections, suggesting it may be
occurring more often at an information integration step than being ingrained in preexistent
stereotypes about the intersection. Future research should further disentangle these processes, as
well as answer related questions such as what mechanisms may lead to preexisting intersecting
categories stereotypes showing these biases.

Beyond bias, we also examined patterns of emergence in the stereotypes of intersections
of salient social categories. Previous research exploring specific group conjunctions has found
multiple ways in which their stereotypes and perceptions are distinct from those of their
constituent (e.g., Hutter et al., 2015; Purdie-Vaughns & Eibach, 2008). Here, we also found
evidence of substantial emergent perceptions across many intersections and explored predictors
and content patterns. Although a strict definition of emergence may involve perceptions that
arise from complex interactions of information about the constituents, we use a more inclusive
definition to mean any perceptions found in a category conjunction not found in the constituents,
regardless of whether they arise from an online process based on such complex interactions of
information, or preexistent prototypes/exemplars that may or may not have involved such
complex interactions at encoding (c.f. Hutter et al., 2015).

Among patterns of emergence we find, in line with existing theorizing, that both the

novelty of the conjunction and the stereotypical incongruence (at the level of abstract semantic
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structure) of the constituents are relevant in predicting emergence (Hutter et al., 2015). The role
of novelty highlights a path consistent with a strict definition of emergence, where intersections
with no preexistent stereotypes are ascribed emergent properties that attempt to reconcile
incongruence between the constituents. However, we also find emergent properties (and
predicted by incongruence) in non-novel intersectional targets, suggesting that preexistent
stereotypes about these groups already incorporate emergent stereotypes. This may again be due
to similar conflict resolution (e.g., causal reasoning) processes that occur at encoding of these
pre-existing stereotypes, as well as the result of subgrouping when the intersection includes non-
prototypical groups (e.g., Black women, where when thinking about Black people perceivers
tend to think about Black men, and when thinking about women tend to think of White women),
among other potential mechanisms.

When looking at incongruence at the level of specific dimensions, we find the most
robust pattern for Competence incongruence. Most previous studies on emergence of novel
targets seemed to combine groups based on incongruence along a dimension resembling
Competence (i.e., Ability, Assertiveness, or Status). In addition, Status and power are
particularly relevant in intersectionality accounts, and incongruence along this dimension has
been previously explored from the target’s perspective (e.g., King et al., 2019). Our results
suggest that, compared to other specific dimensions, targets combining high and low
Competence constituents (e.g., a rich welfare recipient) trigger more emergent attributions.
Status, as a dimension that is more structural (vs. psychological) than others studied here (see
Nicolas, Fiske, et al., 2022), may constitute a particularly conflicting category that requires
perceivers to concoct emergent properties that explain away the incongruence. On the other

hand, incongruence along Warmth dimensions might be resolved primarily through biased
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information integration, discarding information about one of the constituents and focusing on the
other (more extreme, more negative; c.f., behavior-trait literature, Reeder & Brewer, 1979).

In addition to predictors, we also used insights and methods from the Spontaneous
Stereotype Content Model (SSCM; Nicolas, Bai, et al., 2022) to examine the content of emergent
attributes, and how they compare to stereotypes present in the constituents. We found some
expected results, such as more idiosyncratic responses for emergent properties, but also found
some unexpected patterns, such as higher number of Morality-related responses in emergent (vs.
constituent) attributes, while constituent attributes instead focused on the rest of the large content
domains (Ability, Sociability, Status). In particular, Status (and to a smaller extent, Ability)
being more common in the constituent responses is a notable pattern, given that Status
incongruence was a reliable predictor of emergence. In other words, status incongruence may be
more likely solved by moving away from the conflicting dimension and focusing emergent
properties on alternative content. These findings suggest that a more spontaneous approach,
accompanied by an understanding of a taxonomy more comprehensive than traditional two-
dimensional models (such as Warmth and Competence) is needed to capture the nuances
associated with perceptions of multiply-categorizable targets.

Finally, emergent attributes tended to be more negative than constituent ones, both in a
general valence metric, and independently for several dimensions. In particular, greater emergent
negativity was present for Ability, Assertiveness, and Sociability. Potentially related patterns
have been previously seen in studies of specific multiply-categorized targets, such as Black-
White Multiracials being stereotyped as “confused” and “not belonging” (Skinner et al., 2019),
or even novel intermediate/conjunction groups being judged as less “socially real” (Burke,

2016). Stereotypes about Deviance were also more negative when emergent, suggesting that



BIAS AND EMERGENCE IN INTERSECTIONAL STEREOTYPES 62

some of these intersectional targets may seem norm-violating or strange. As one exception,
Appearance stereotypes appeared more positive when emergent, potentially paralleling
perceptions of Multiracial people as “beautiful” (Nicolas et al., 2019), and perhaps related to a
compensation strategy (c.f., Durante et al., 2017), where higher negativity along major
dimensions is partially offset by higher positivity in a non-psychological dimension.
Theoretical Implications

Theoretically, our findings are a generalist examination of multiple theories that have
been tested either at different levels (e.g., traits and behaviors) or with specific social category
intersections (e.g., age and race). Here, by using conjunctions of a large sample of salient groups
in a society (the United States), we were able to study overarching properties of the groups to test
against existing theories and uncover novel patterns. For example, we find that assumptions of
information integration from traits and behaviors, such as a positivity bias for Competence
(Reeder & Brewer, 1979; Skowronski & Carlston, 1987), do not necessarily apply to multiply-
categorized targets’ stereotypes. However, some biases did arise more consistently, including
extremity and negativity (Fiske, 1980; Skowronski & Carlston, 1987). This should highlight the
need for future theorizing on multiple categorization stereotypes to distinguish between
preexisting prototypes, which may incorporate bias at encoding, and online impression formation
which more directly aligns with the traits and behaviors information integration literature.

Our findings are consistent with emergence theories (Hutter et al., 2015) that posit the
roles of intersection novelty and stereotype incongruence as predictors of emergence. This again
aligns with the distinction of preexisting exemplars and prototypes versus online impression
formation solely from the information given. Furthermore, it has implications for the integration

of content and process models (e.g., the SCM and the continuum model; Fiske et al., 2002; Fiske
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& Neuberg, 1990). Specifically, Status, a structural dimension strongly related to Competence,
was one of the more robust predictors of emergence. This may suggest that incongruence along a
relatively consensual, non-psychological (yet very socially relevant) dimension may be harder to
disregard and requires more cognitive engagement to resolve, including emergent inferences and
individuation. Future research could explore the connection between specific content
dimensions, emergence, and individuation more directly, including understanding when
individuation of targets with multiple activated categories may heighten negativity (Rudman &
Fairchild, 2004).

Another theoretical contribution to highlight: Our exploration on the content of multiple
categorization stereotypes speaks to psychological intersectionality theories about the unique
ways in which multiply-categorized targets are perceived. A particularly robust finding is a high
level of relatively idiosyncratic emergent content, which highlights the need to understand that
specific category intersections will have unique properties requiring a non-generalist
understanding, along the lines of much current theorizing (see Nicolas et al., 2017; Petsko &
Bodenhausen, 2019; Remedios & Sanchez, 2018). However, we also find patterns related to
well-known dimensions of content reliably differing, such as higher Morality but lower
Sociability and Competence-related emergent (vs. constituent) attributes (the latter of which also
tended to be more negative than their constituent counterparts). This suggests that further
explorations of mechanisms may uncover shared pathways through which these dimensions
become accessible in perceptions of intersecting categories.

Finally, our use of both scaled and open-ended metrics analyzed through text analysis
methods adds to evidence from the SSCM (Nicolas, Bai, et al., 2022). The SSCM, developed

using single-group stereotypes, found significant prevalence of not only the big two dimensions
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of Warmth and Competence (Fiske et al., 2002), but also their facets (i.e., Sociability, Morality,
Ability, and Assertiveness; Abele et al., 2016), dimensions from alternative models (e.g., Beliefs
and Status; Koch et al., 2020), as well as understudied dimensions such as Health and cross-
sectional group stereotypes. The stereotypes of multiply-categorized targets largely reflect the
general structure of content of single-group stereotypes, from the prevalence of the various
dimensions to their valence (albeit with the previously discussed differences based on the
constituent vs. emergent breakdown). By revealing not only the valence of the different
dimensions used to stereotype intersectional targets, but also how representative (i.e., prevalent)
a dimension is of a target’s stereotypes, the spontaneous stereotypes examined here reveal how
these variables may diverge. For example, we find that the valence (which is the variable that
most traditional scale-based studies explore) of Morality is not significantly different between
emergent and constituent perceptions (Morality attributes tend to be negative for both). However,
because Morality attributes are more prevalent in emergent perceptions, it implies that the
multiply-categorized target is moralized more often, and because Morality attributions tend to be
negative, so may be the effective evaluations of these targets along this dimension (this is also
supported by additional analyses of our data; see online repository). Thus, the SSCM applied to
multiple categorization provides new insights into stereotyping, spanning multiple existing
models, and improving the predictive power of our models (see Nicolas, Bai, et al., 2022).
Practical Implications

At the practical level, our studies have multiple takeaways. First, by acknowledging and
exploring perceptions of targets at the intersection of multiple categories, our findings add to a
growing literature calling for psychologically informed interventions and policies to take into

deeper consideration the complex dynamics of stereotypes and impression formation associated
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with real-world intergroup relations (see e.g., Hall et al., 2019; Remedios & Sanchez, 2018). In
fact, categorization along multiple dimensions has been previously linked to reduced prejudice
(e.g., Crisp et al., 2001), but our results add more nuance to evaluate when strategies to
incorporate multiple categorization for prejudice reduction may work.

Beyond consequences for targets perceived at the intersections of categories, our results
may also provide insights about constituent stereotype change. Drawing from the subtyping
literature (see Richards & Hewstone, 2001), we may think of intersectional targets with high
emergence arrived at through causal reasoning as subtyped from both of the constituents.
Encoding of these intersectional targets’ perceived attributes may not help change stereotypes of
their constituents. Instead, these intersectional targets are either individuated deviants or
represented into a separate categorical space from both constituents. Furthermore,
intersectionality models suggest that these targets may become invisible, resulting for example in
lack of organizational influence (see Hall et al., 2019). Alternatively, parallels with the
subgrouping literature may suggests that intersectional targets that do not engage as much causal
reasoning may be typical enough of one or both constituents. This typicality may lead the
perceiver to view the constituents’ stereotypes as more variable and help reduce
overgeneralization (see Richards & Hewstone, 2001).

Our findings also have parallels to the literature on multiple identities from the
perspective of the target (e.g., conflict resolution and emergence may relate to the process of
achieving identity coherence; c.f., Gardner & Garr-Schultz, 2017), potentially informing
strategies for improving the well-being of stigmatized targets with complex social identities.

Finally, through the use of spontaneous measures, the framework employed here, and our

findings, may be used to further our understanding of how biases related to intersecting identities
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are replicated and reinforced in social media and through widely deployed Artificial Intelligence
algorithms (c.f., Guo & Caliskan, 2020), in order to minimize their contribution to inequality.
Limitations and Future Directions

Our findings in general confirm many predicted patterns from the bias, emergence, and
psychological intersectionality literature, and at the same time provide new insights that are
hypothesis-generating and rife with potential future directions. In addition, there are certainly
also limitations that should be addressed in future research (some of these have been addressed
in specific studies’ discussions). First, we focused on examining relatively high-level
characteristics of social groups, such as valence incongruence. However, certainly many more
characteristics of the constituent groups could have been examined as predictors of bias and
emergence. In fact, previous literature has identified several variables that could have an impact,
including differential weight given to identities along societally salient dimensions such as race
and gender (e.g., Levin, et al., 2002) or perceived conflict and symbolic threat (e.g., Grigoryan et
al., 2020). We make our data available for further exploration, and future studies could explore
additional factors using our approach.

Our findings are also context-agnostic. As much research on stereotype content, we
explore stereotypes about social groups under whatever default or activated context the particular
participant has during the task. However, we know that specific contexts can alter perceptions of
single groups (e.g., see Nicolas & Skinner, 2017). And in fact, context may be of particular
importance when attempting to understand the different weights assigned to different social
groups (e.g., Crisp & Hewstone, 2007; Petsko et al., 2022). For example, in a context where
there is salient racial conflict, perceivers may give higher weight to stereotypes of the racial

category constituent in an intersection (c.f., Petsko et al., 2022). Future studies would benefit
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from incorporating context, behavioral, and trait information (as well as individual differences)
into the framework used here, to further disentangle these effects. Moreover, future research
would benefit from further expanding the framework by exploring perceptions of intersections of
more than two social categories.

As another limitation to highlight, several of our finding are inconclusive as to the
specific mediators underlying them. For example, as we have discussed previously, perceptions
of multiply-categorized targets can be the end product of multiple dynamic cognitive processes
(c.f., Freeman & Ambady, 2011); these range from retrieving particular exemplars from
memory, retrieving group prototypes, online algebraic information integration (e.g., averaging),
and engaging in causal complex reasoning, among potential others. Disentangling these
processes is relevant to understand where biases are occurring, and to better fit models of
continuum group-to-individuated perceptions, along which these different mechanisms vary. We
do provide some evidence for some of these processes, but it is unclear how big a role each
plays, and if they are involved differently in the various descriptive patterns we found.
Constraints on Generality

A final limitation to discuss relates to generalizability constraints based on sample
characteristics. Our studies relied of mostly online White participants from the United States, as
a convenience sample, limiting our understanding of how cultural factors may impact our
findings. For example, cross-cultural and cross-lingual results from the SSCM highlight that
different societies may have differing levels of prevalence for various stereotype dimensions
studied here (Nicolas, Bai, & Fiske, 2022), either because of the types of groups that are salient
in the society, or because of the stereotypes that get attached to them. Added complexity is

introduced when considering that the prototypicality of different categories, the familiarity with
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different intersectional targets, and other intergroup and structural dynamics may also vary
across cultures. Thus, it will be very important for future research to explore cultural moderators
of our findings, for example by exploring nation-level structural factors’ interplay with
stereotype content (e.g., Bai et al., 2020).
Conclusion

As an initial attempt at exploring potentially generalizable patterns in perceptions of
multiply-categorized targets that we know face distinct biases, and who are evaluated through
highly dynamic and expansive information processing, our framework and findings may provide

one path toward a deeper understanding of the intricacies of social cognition.
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Context of the research

For both authors, these studies provided an opportunity to move closer to an understanding of the
nuances of social cognition and the challenges that perceivers face in an increasingly diverse
world. For the first author, the research was also an opportunity to expand spontaneous
approaches to person perception and for the second author to tie models of content and process to
which she has contributed (including her dissertation on negativity and extremity biases). Along
the way from motivation to realization, we have done interdisciplinary work to develop the
methods, engaged in adversarial collaborations that have strengthened the underlying theories,
and collaborated in multiple other projects that shaped how we approached the current research.
We expect to continue developing the ideas in this paper in future research, including examining
the role of structural factors through cross-cultural research, examining intersectional stereotypes
embedded in Artificial Intelligence models, and further strengthening the link between models of

stereotype content and processes.
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