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ierarchical structure is a universal and pervasive aspect of
human groups (1–3). Rank within a hierarchy—an individual’s status within a group—defines access to fitness-relevant
resources such as food, territory, mates, cooperative partners, influence, respect, and attention (4–6). Group members play an
active role in determining who gains and loses relatively unchallenged access to valuable contested resources (7). Competing
theories about the psychological foundations of status allocation
produce markedly different predictions about the nature and
quantity of the dimensions along which humans allocate status (8).
In this paper, we sought to clarify the foundations of human status
hierarchies by comparing prominent models, distilling them to
their core components, and pitting their competing predictions
against one another to explain status allocation across 14 nations.

generosity and commitment to the group based on altruistic behavior also predict status allocations (14–18) as well as status
motivations (15, 19). Importantly, perceptions of value need not
be accurate: individuals can gain status by illusorily increasing their
value via successful manipulations of the perceptions and inferences of others, such as through displaying confidence (11).
Competence theorists maintain that status cannot be gained
through tactics or strategies that lower perceptions of value to the
group (10). According to competence models, perceptions of an
individual’s value are necessary and sufficient for status acquisition.
Conflict Models. In contrast to competence-based accounts of
human status allocation, conflict-based models posit that the
main foundations of human status are dominance, coercion, intimidation, and aggression (20–23). Conflict models are historically rooted in evolutionary game theoretical models of
aggression, wherein individuals are motivated to avoid the costs
of direct competition over resources and so cede contested resources, such as food, mates, and influence to individuals who
are more likely to win in combat (24). According to this view,
stable human status hierarchies result from patterns of coerced
deference within groups (25). Perceptions of value are neither
necessary nor sufficient for status according to conflict accounts
of status; threatened or actualized imposition of costs, however,
is both necessary and sufficient.
Dual-Pathway Models. A straightforward consolidation of these
two models suggests that human status is allocated along two
distinct dimensions: dominance and prestige. Dominance, which
is characterized by threatened or actualized aggression and coercion in pursuit of social rank, is hypothesized to be homologous to the dominance hierarchies of nonhuman primates (4). In
contrast, prestige-based status is characterized by possession of

Significance
Social status is a universal and consequential dimension of
variation within human groups. Multiple prominent theories
have been proposed to explain how status is allocated, but
extant evidence is insufficient to adjudicate between their
conflicting predictions. Here we show that distinctions between each theory hinge on the relative importance of four
key affordance dimensions: benefit-generation ability, benefitgeneration willingness, cost-infliction ability, and cost-infliction
willingness. Each theory makes a different prediction about the
role of each affordance in status allocation. We test these competing predictions to explain status allocations across 14 nations.
We found that benefit-generation affordances uniquely predicted status allocations across nations, whereas cost-infliction
affordances were weak or null competing predictors.
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Models of Human Status Allocation
Three models of status allocation inform the current investigation: competence-based, conflict-based, and dual-pathway models. Each entails critically divergent hypotheses about the
psychological foundations of human status. Below, we summarize each model to highlight areas of overlap, as well as key
theoretical distinctions and conflicting predictions.
Competence Models. Competence-based models posit that rank
within a group is dependent on consensual assessments of the
degree to which each group member deserves status (7, 9).
Competence models of status suggest that individuals can increase
their value in the eyes of the group, and consequently their own
status, by enhancing either their perceived competence or their
perceived commitment to the group (10). Perceptions of taskrelevant knowledge and abilities predict influence of group decisions and projections of status attainment (11–13). Perceptions of
www.pnas.org/cgi/doi/10.1073/pnas.2006148117
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Competing theories of status allocation posit divergent conceptual
foundations upon which human status hierarchies are built. We argue
that the three prominent theories of status allocation—competencebased models, conflict-based models, and dual-pathway models—can
be distinguished by the importance that they place on four key
affordance dimensions: benefit-generation ability, benefit-generation
willingness, cost-infliction ability, and cost-infliction willingness. In the
current study, we test competing theoretical predictions about the
relative centrality of each affordance dimension to clarify the foundations of human status allocation. We examined the extent to which
American raters’ (n = 515) perceptions of the benefit-generation and
cost-infliction affordances of 240 personal characteristics predict the
status impacts of those same personal characteristics as determined
by separate groups of raters (n = 2,751) across 14 nations. Benefitgeneration and cost-infliction affordances were both positively associated with status allocation at the zero-order level. However, the
unique effects of benefit-generation affordances explained most of
the variance in status allocation when competing with cost-infliction
affordances, whereas cost-infliction affordances were weak or null
predictors. This finding suggests that inflicting costs without generating benefits does not reliably increase status in the minds of others
among established human groups around the world. Overall, the
findings bolster competence-based theories of status allocation but
offer little support for conflict-based and dual-pathway models.

learnable knowledge or skills that increase one’s value as a cultural model and is hypothesized to have emerged as humans
became more dependent on cultural knowledge and innovation
(26, 27). The dominance dimension aligns with the conflict-based
models, whereas the prestige dimension aligns best with competencebased models. In contrast to unidimensional models, however, dualpathway models maintain that dominance and prestige are both viable and independent routes to status within human groups, rather
than opposite ends of a single continuum (4). Either dominance
(i.e., cost infliction) or prestige (i.e., benefit generation) are hypothesized to be sufficient for status in modern human groups, according
to dual-pathway models.
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Shortcomings of Prominent Models
Each of these models has garnered empirical support (for review,
see refs. 8, 13, 28 and 29), but the extent to which key theoretical
constructs such as competence, dominance, and prestige are
independently viable routes to status is unclear.
Theoretical considerations suggest that aspects of dominance,
prestige, and competence share a common core. To be prestigious, an individual must possess competencies in socially valued
domains (26); however, dominance typically necessitates competence in many domains, such as fighting ability, coercion, argumentation, and manipulation (30). Many of the competencies
that increase dominance are also socially valuable within human
groups such as hunting coalitions, warfare coalitions, coalitions
for defense of the group, sports teams, or debate teams. These
socially valued competencies could be the basis of prestige-based
status attainment in many human groups—even if the behavior is
rooted in prototypically dominant characteristics such as strength,
aggression, and assertive argumentation. For example, providing
effective leadership is typically deemed a status-worthy contribution within cooperative groups (31) and is generally facilitated by
the ability to inflict costs on individuals whose actions would undermine the group’s collective interests (32). The allocation of
status to more formidable and assertive people in this example
would be tied to benefit generation (prestige) via cost infliction
(dominance) (13). Covariation between cost-infliction abilities and
benefit-generation abilities belies any distinct relationships to
status allocation.
Empirical evidence comparing predictions from the dominance, prestige, and competence models is lacking. Most evidence
supporting the dual-pathway account, for example, is derived from
laboratory-based interactions among previously unacquainted temporary groups (e.g., refs. 4 and 27), which may not function in the
same way as real-world human groups. In studies examining status
in more ecologically valid groups, dominance and prestige are not
consistently independent* (28, 33, 34). Moreover, dominance and
prestige are typically assessed with a set of items designed to maximize orthogonality (4), which may obscure important overlap between the two status dimensions. In summary, it is both theoretically
and empirically unclear whether the contribution of dominance to
status is independent of valued competencies.
Distilling the Core Components of Status Allocation
We can distinguish these important theoretical concepts and
excavate the foundations of human status allocation by distilling
the hypothesized dimensions of status to their core components.
The distinctions between these status allocation models center
on the relative importance of two fundamental affordance dimensions at the core of human social interaction: cost infliction
and benefit generation (35, 36). These two core dimensions
can each be further differentiated into two additional dimensions: the ability to inflict costs and generate benefits and the

*Note that ref. 28 found that dominance and prestige were moderately negatively correlated in ratings of famous people but were uncorrelated in ratings of peers.
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willingness to do each. We distinguish between ability and willingness because previous investigations of the role of dominance
and prestige in status attainment have conflated the two, which
are conceptually quite distinct. Although these four dimensions
can overlap, and potentially often do, they are not isomorphic.
For example, individuals could have the ability to impose their
will on others (i.e., inflict costs) but be unwilling to do so, or be
willing to help group members (i.e., generate benefits) but be
unable to do so, or any combination therein. Indeed, prior research on cooperative partner choice (37, 38), punishment (39),
and leadership preferences (13) indicates that the ability and
willingness to generate benefits or inflict costs have distinct effects on peoples’ social evaluations of others. Because ability and
willingness are confounded in the typical measurements of
dominance and prestige, the degree to which each dimension
overlaps or uniquely contributes to status allocation is unclear.
Crucially, each theory of status outlined above makes a different prediction about the degree to which these four affordance
dimensions should be associated with status allocation in human
groups (4). Competence-based theories predict that ability and
willingness to generate benefits are the strongest predictors of
status; conflict-based theories predict that ability and willingness
to inflict costs are the strongest predictors of status; and dualpathway theories predict that all four components are independent predictors of variance in status. To determine the viability of
these models of human status allocation, it is necessary to conduct
empirical tests of these competing predictions. By identifying the
individual components of each theory, we aim to provide a cleaner
test of the independent contributions of each dimension to human
status allocation.
The Current Study
To adjudicate between these competing predictions, we leveraged two sources of data. The first is an archival dataset which
contains ratings of the impacts that 240 behaviors, traits, and
events (e.g., “being physically strong,” “being mean or nasty to
others,” “doing work for charity,” “being unreliable”) have on
men’s and women’s status in the eyes of their peers across 14
countries (40, 41). Fig. 1 highlights the nations where status allocation data were collected and the relative sample size contributed
from each nation. Second, we recruited separate samples of
Americans to rate the degree to which each of the 240 behaviors,
traits, and events reveals a man’s or woman’s 1) ability to generate
benefits for others, 2) willingness to generate benefits for others,
3) ability to inflict costs on others, and 4) willingness to inflict costs
on others.
The status-impact ratings provide an index of the impact that a
given behavior, trait, or event has on status in the minds of humans around the world. The affordance-inference ratings provide an index of the status-relevant information contained in
each behavior, trait, or event. Together, these datasets allow us
to examine which affordances most strongly predict status allocation across nations, providing a cross-national empirical test of
the explanatory power of prominent models of human status.
Results
We carried out all data cleaning and analysis using R (42). All
code and data used to conduct the analyses are available on the
Open Science Framework (https://osf.io/57yu8). We conducted
all analyses at the level of the status-affecting items by averaging
ratings of each item’s sex-specific status impact separately within
each country for men and women. The resulting data frame contains
the mean inference of each item’s benefit-generation ability, benefitgeneration willingness, cost-infliction ability, and cost-infliction willingness for both men and women, along with separate mean status
impacts for every item on men and women in each country. So that
associations could be meaningfully compared across countries, we
Durkee et al.
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Fig. 1. World map highlighting 14 nations where the archival status allocation data were collected. Each nation’s centroid depicts the ratio of men and
women in each sample, and the centroid’s size is relative to other nations’ total sample size.

standardized status impacts within sex and country and affordance
inferences within sex.
Fig. 2 shows the zero-order correlations between sex-specific
affordance inferences and sex-specific status allocations in each
nation. All intercorrelations are positive and range from 0.37 to
0.98 (mean: r = 0.82). Benefit-generation ability and willingness
are consistently more strongly associated with status allocation
than cost-infliction ability and willingness.
To examine the unique associations between each affordance
inference and status impacts, we constructed separate Bayesian
multilevel models for men’s and women’s status and regressed
status across countries on each of the four sex-specific affordance inferences. To address the nonindependence of observations caused by the multiple ratings of each item, we specified
random intercepts for items. We also specified random intercepts and slopes for each country, allowing the average status
impacts and the effect of each inference on status to vary between countries. These random-effect specifications allow for
generalization to 1) the greater population of potential statusaffecting behaviors, traits, and events represented by the 240
sampled in the current study and 2) the larger population of
cultures represented by the 14 nations sampled here (43, 44). All
models were run using the brms package (45). We used default
noninformative priors for all model parameters to avoid biasing
estimates toward any theoretical model (46). We assessed convergence using Rhat values, effective sample sizes, and trace
plots (see supplemental analysis code on the Open Science
Framework: https://osf.io/57yu8).
Fig. 3 depicts the model-estimated mean population effect,
95% Bayesian credible intervals of the effect, and the nationlevel random effects. The model estimates reveal that inferences
of benefit-generation ability and benefit-generation willingness
Durkee et al.

each had robust unique positive associations with status (βs =
0.282 to 0.603). There was a small positive unique effect of costinfliction ability on men’s status when controlling for other
affordance inferences (β = 0.11, 95% CI [0.04, 0.19]), but not on
women’s status (β = 0.06, 95% CI [−0.03, 0.15]). Holding other
affordance inferences constant, there was no robust association
between cost-infliction willingness and men’s status (β = 0.06,
95% CI [−0.03, 0.15]) or women’s status (β = −0.01, 95% CI
[−0.07, 0.06]). In total, the affordance inferences explain 90% of
the variance in both men’s and women’s status across countries.
Discussion
In the current study, we tested competing predictions derived
from prominent theories of human status allocation. We examined
the independent relationships between cross-national status impacts
and social-affordance inferences associated with 240 behaviors,
traits, and events. When competing to explain status allocations,
inferences of referents’ ability and willingness to generate benefits
were strongly associated with higher status allocation across 14 nations. Inferences of cost-infliction ability, however, were much less
strongly associated with status, and cost-infliction willingness inferences were not reliably associated with status across nations. These
results suggest that cost-infliction affordances, especially willingness
to inflict costs on others, are not strongly or reliably associated with
status allocation over and above overlapping associations with
benefit-generation affordances. In short, behaviors, traits, and events
perceived to increase a person’s potential to impose costs on others
do not tend to reliably confer status across human groups unless they
are also perceived to increase benefit-generation potential.
The direct tests of competing predictions presented here
complement existing indirect evidence that cost infliction without
benefit generation does not reliably underpin status allocation.
PNAS Latest Articles | 3 of 7
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Fig. 2. Heat map of item-level zero-order correlations between affordance inferences for men and women and status impacts across countries for men and
women. CIA, cost-infliction ability; CIW, cost-infliction willingness; BGA, benefit-generation ability; BGW, benefit-generation willingness.

For example, although studies in young children suggest that inferences of social status are associated with dominant acts (47–49),
children’s status allocation psychology also 1) appears strongly biased toward benefit generation and against aggressive cost infliction
from early in development (50) and 2) expects high-status others to
right wrongs and intervene in group conflict (51). Furthermore,
while cost-infliction ability is reliably associated with high status (32,
52, 53), this association is mediated by perceptions of others’ ability
to navigate intragroup and intergroup conflicts in group-beneficial
ways (13). Recent longitudinal research demonstrates that status is
closely related to value as a cooperative partner and coalitional ally,
which is itself heavily dependent on the ability to inflict costs on rival
individuals and out-groups in the service of benefit generation for
in-group members (6). These prior findings agree with our finding
that cost infliction is not orthogonal to benefit generation. Our
results further illustrate that any cost-infliction affordances that are
orthogonal to benefit generation tend to be unassociated or weakly
associated with status allocations across human populations.
Taken together, the current findings and previous research appear to more clearly support competence and prestige models of
human status allocation. Our results do not provide strong support
for dual-pathway models or conflict models of status allocation.
While benefit-generation ability and willingness strongly predicted
both men’s and women’s status across nations, cost-infliction ability
and willingness exhibited weak and unreliable links to status. Our
empirical adjudication between competing predictions suggests that
aspects of the dual-pathway models may need to be reformulated.
At present, they do not accurately explain and predict the relative
importance of benefit generation and cost infliction in human status
allocation psychology across human populations or the nuanced
contributions of ability versus willingness to do each.
Rethinking the Role of Cost Infliction in Human Status Allocation. The
dual-pathway model accurately posits that cost infliction and
benefit generation played important roles in status hierarchies at
4 of 7 | www.pnas.org/cgi/doi/10.1073/pnas.2006148117

points throughout human evolutionary history. However, in
predicting that both cost infliction and benefit generation remain
independent and reliably viable routes to status, the dualpathway model potentially overestimates the unique relevance
of cost infliction across human social ecologies. The role of cost
infliction in human status allocation could be clarified with
greater consideration of the recurrent adaptive challenges posed
by complex social groups and collective action problems.
From an ultimate perspective, there must have been fitness
benefits associated with deference throughout the evolutionary
past to produce psychological mechanisms underpinning status
hierarchies. Across species, assessment mechanisms produce deference to individuals with greater resource-holding potential because this tends to increase the deferrer’s net fitness by reducing
the costs of direct dyadic competition (24). In many group-living
species, these assessment mechanisms produce patterns of deference that create relatively stable hierarchies of varying steepness.
For example, in nonhuman primates, access to monopolizable
resources is primarily determined by deference from less formidable individuals to more formidable individuals (54), although
groups of individuals sometimes form alliances to increase their
relative formidability and access to resources (55). Evidence suggests that humans also possess psychological mechanisms necessary for producing deference and hierarchical structures based on
dominance (56–58). Consequently, it would not be unreasonable
to hypothesize that cost-infliction ability plays an analogous or
homologous role in human status allocation.
As human social ecologies diverged from those of our nonhuman ancestors, however, so too would the logic of deference and
the manifest structure of hierarchy. As ancestral human groups
transitioned to more variable foraging environments that increased
interdependence (59) and amplified the importance of cultural
transmission (26), they would have faced many collective action
problems, such as maintaining access to clean water, hunting large
game, and navigating large-scale intergroup conflict. These recurrent
Durkee et al.
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Fig. 3. Standardized population effect-size estimates from Bayesian multilevel models predicting status from each affordance inference for men and women
(depicted by dark purple and light green colors, respectively). The sex-specific population effect estimates across countries are depicted by shaded diamonds
and error bars representing 95% Bayesian credible intervals. The distribution of the random effects is depicted by density distributions, and the individual
glyphs jittered directly below mark the model-estimated random effects for each country. CIA, cost-infliction ability; CIW, cost-infliction willingness; BGA,
benefit-generation ability; BGW, benefit-generation willingness.

adaptive problems would have selected for adaptations for n-person
exchange (35) and honed the capacities necessary to form cooperative groups to achieve collective goals—including leveling coalitions
to sanction or depose overly aggressive and self-interested group
members (60). Consistent with the hypothesis that leveling coalitions,
in tandem with the evolution of pair-bonding motivations, transformed status hierarchies across hominid evolution, social rank predicts male reproductive success ∼15 times more strongly in the
societies of nonhuman apes and primates than in traditional human
societies (5).
Leveling coalitions would severely limit the usefulness of status attainment strategies based solely on aggressive pursuit of
self-interest through cost-infliction willingness, while increasing
the effectiveness of strategies that raise one’s intrinsic value in
the minds of group members (i.e., being able or willing to generate benefits). Indeed, humans appear well-equipped to 1) estimate their value in the eyes of others (38, 61–64) and 2)
sanction group members who claim status without commensurate generation of benefits (65–67). The fungible nature of status
likely incentivized individuals more capable of benefit generation
to actively generate benefits desired by others, such as leading
collective actions, teaching skills, making useful products, innovating new technologies, coordinating group defense, and providing computational services (17, 21, 26, 68, 69). These social
selective pressures would strengthen patterns of deference based
on ability and willingness to benefit the group, ultimately
diminishing the role of pure cost infliction by individuals in status
attainment across most socioecological contexts. Consequently,
pure cost infliction may be a more viable route to status among
human groups when aggressive domination is implemented by
coalitions against individuals or other coalitions within a broader
Durkee et al.

network of communities—a strategy that produces benefits within
the dominant coalition.
Limitations and Future Directions. Although our status allocation
ratings are representative of a variety of countries around the
world, the affordance ratings come only from American raters.
Importantly, these ratings were strongly predictive of status allocation across cultures, but potentially interesting cultural nuances
in the affordance of different acts, characteristics, or events may
have been overlooked. For example, cultural differences in the
perceived relationships between conformity and intelligence (70,
71) suggest that conformity may be perceived as a benefitconferring characteristic in some cultures, whereas nonconformity may be viewed as a benefit-conferring characteristic in others.
Furthermore, prototypically dominant acts may be more closely
tied to benefit generation—actualized or inferred—in some cultures than in others (72) and would therefore be expected to be
more central to status. Future research assessing affordance inferences within each culture will allow more accurate assessments
of both systematic and random cultural variability in the relative
importance of cost infliction and benefit-generation affordances.
Ultimately, even if the specific affordances inferred from certain
acts, characteristics, and events are variable across countries, the
current findings lead to the expectation that benefit-generation
inferences will universally regulate status allocation.
Future research should also explore and integrate different
methodologies to test models of status allocation. Multiple
studies have used a method wherein people in real groups (28,
73) or researcher-created laboratory groups of unacquainted
people (4) rate each other on status and related affordance dimensions. In these studies, cost infliction and benefit generation
PNAS Latest Articles | 5 of 7

have typically been operationalized via scales designed to assess
perceptions of others’ dominance and prestige (27). Results from
these studies have varied depending on the temporal duration of
face-to-face social groups. In newly formed groups, dominance
and prestige ratings are each unique predictors of attained status
(4); however, longitudinal research indicates that, over time, the
initial predictive effects of dominance perceptions in newly
formed groups decrease, while the effects of prestige persist (73).
Because participants’ ratings in the current study pertained to
status determinants in established communities, our results
converge with studies using prior methodologies on the conclusion that benefit generation is the main determinant of lasting
status in human groups. Still, the most common operationalizations of dominance contain items that do not clearly differentiate
cost infliction from benefit generation [e.g., “He/she tries to
control others, rather than permit them to control him/her”
(27)], so it will be important for future research in face-to-face
groups to use items designed to isolate the conceptual components of affordance dimensions that we identified here.
Ideally, future research would combine the richness of the
current study’s cross-cultural design and detailed set of status
determinants with those of research designs involving real interacting social groups and longitudinal change. It will also be important to compare the similarities and differences in findings
using different conceptualizations of status [e.g., deference vs.
influence (4, 28)], different kinds of groups (e.g., coresidence
communities vs. task-focused collective actions), and across even
more diverse types of societies than were included in the current
study (e.g., small-scale foragers and horticulturalists vs. industrialized nation-states). Such work will be necessary to further validate the tentative conclusion that benefit-generation affordances
are universally the primary regulators of human status allocation.
Conclusions
Status is central to many aspects of human social groups, but
different theorists have proffered competing accounts of the
psychological foundations of human status hierarchies. After
comparing leading theories of human status allocation, we
identified and tested competing predictions derived from them
to elucidate the foundations of status allocations. Our results
suggest that the primary foundation of human status allocation
psychology is benefit generation rather than cost infliction, which
bolsters competence-based and prestige-based theories while
offering only limited support for conflict or dual-pathway theories. Incorporating these findings and their implications into the
reformulation of extant theories will be critical to developing a
more precise understanding of human status hierarchies and the
complex psychology underpinning them.
Materials and Methods
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Participants. Between the archival status dataset and the newly collected
inference ratings, a total of 3,266 respondents from 14 countries (Brazil,
China, Colombia, Eritrea, Estonia, Germany, Guam, Japan, South Korea,
Poland, Romania, Russia, United States, and Zimbabwe) participated in this
research. We provide task-specific sample sizes and characteristics in the
respective procedural sections below.
Materials and Procedures.
Status-impact ratings. Our status-impact ratings come from an archival dataset
that contains ratings from 2,751 respondents (1,487 women) from 14 nations.
Per-country sample sizes ranged from 84 participants in Poland to 505 participants in the United States. The mean age of respondents across countries
was 22.88 (SD = 4.90; range: 19.18 to 34.53). Participants were mostly college
students, with the exception of the sample from Romania of Roma adults and
the Brazilian sample of community adults. Roughly equal numbers of men and
women participated in each nation. For a full breakdown of the sample sizes
and demographics for each nation, see the supplemental materials on the
Open Science Framework (https://osf.io/57yu8). Collaborators in each nation
obtained approval from their respective ethics boards as necessary and
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informed consent from participants; the University of Texas at Austin Institutional Review Board (IRB) approved the use of the archival data.
The full procedure for the cross-national archival status-impact ratings data collection is detailed in previous publications using these data (40, 41). Briefly, 240
behaviors, traits, and events (e.g., “being physically strong,” “being mean or nasty to
others,” “doing work for charity,” “being unreliable”) that could potentially affect
status (henceforth “status-affecting items”) were generated using act nomination
procedures and input from cross-cultural collaborators. The full list of 240 statusrelevant items is provided in the supplemental materials on the Open Science
Framework (https://osf.io/57yu8). In a repeated measures design, participants across
14 countries then rated the impact that the status-affecting items would have
on both 1) “the status and reputation of a man in the eyes of his peers” and 2)
“status and reputation of a woman in the eyes of her peers” using a bipolar
rating scale (−4 = greatly decrease; 0 = no effect; +4 greatly increase). These
status ratings exhibited moderate interrater reliability across raters within
countries according to intraclass correlation coefficients (ICCs = 0.69 to 0.97).
Affordance inference ratings. A total of 515 American Amazon Mechanical Turk
workers completed the affordance inference ratings. We randomly assigned
participants to rate one of the four focal dimensions of status allocation:
benefit-generation ability, benefit-generation willingness, cost-infliction ability, and cost-infliction willingness. We sought at least 50 raters (25 women and
25 men) to rate female referents and 50 raters to rate male referents in each
condition to obtain stable estimates for the affordance means (74). We
oversampled until these quotas were met for all conditions. Ninety participants were excluded from analyses because they failed to correctly answer
three of five attention check questions placed randomly throughout the survey, leaving a final sample size of 425 (Mage = 33.92; SDage = 10.03).
The study description and prompts contained no mentions of status, hierarchy, social rank, or other terms that could cue participants to the purposes of the
study and elicit demand characteristics in responding. The University of Texas at
Austin IRB approved this data collection. Participants gave informed consent after
reading the description by clicking a button labeled “continue to the study tasks.”
Before starting the inference-specific task, all participants were given an identical
prompt: “In this study, we are interested in the ways that different behaviors,
characteristics, and events are perceived. You will be shown a series of brief
statements that describe either 1) a behavior that a person did, 2) a characteristic of
a person, or 3) an event that happened. Please use the provided rating scale to rate
each behavior, characteristic, and event according to the following prompt.” Each
participant then rated all 240 items according to a task-specific prompt (described
in detail below).
Benefit-generation ability. Participants (n = 101; 54 women) in the benefitgeneration ability condition were asked to rate each item according to the
prompt in reference to either a man or a woman: “If a [man/woman] was described this way, would you think [he/she] is likely to be an asset (i.e., do things
that create benefits for those around them) or a liability (i.e., create problems for
those around them)?” (−4 = not at all likely; +4 = extremely likely). These ratings
exhibited high interrater reliability across raters (ICC = 0.98).
Benefit-generation willingness. Participants (n = 98; 41 women) in the benefitgeneration willingness condition were asked to rate each item according to
the prompt in reference to either a man or a woman: “If a [man/woman]
was described this way, how likely would you think [he/she] would be to
voluntarily sacrifice [his/her] own welfare to increase the welfare of others?”
(−4 = not at all likely; +4 = extremely likely). These ratings exhibited high
interrater reliability across raters (ICC = 0.96).
Cost-infliction ability. Participants (n = 106; 51 women) in the cost-infliction
ability condition were asked to rate each item according to the prompt in
reference to either a man or a woman: “If a [man/woman] was described this
way, how likely is it that [he/she] has the ability to harm and punish [his/her]
peers? (in other words, the ability to inflict costs on others when necessary)”
(−4 = not at all likely; +4 = extremely likely). These ratings exhibited high
interrater reliability across raters (ICC = 0.90).
Cost-infliction willingness. Participants (n = 120; 61 women) in the costinfliction willingness condition were asked to rate each item according to
the prompt in reference to either a man or a woman: “If a [man/woman]
was described this way, how likely would you think [he/she] would be to use
aggressive tactics and intimidation to pursue [his/her] own self-interests instead of what others want?” (−4 = not at all likely; +4 = extremely likely).
These ratings exhibited high interrater reliability across raters (ICC = 0.88).
Data Availability. Self-report rating data have been deposited on the Open
Science Framework (https://osf.io/57yu8).
ACKNOWLEDGMENTS. We thank collaborators who collected data from
their respective countries for the archival status data. We also thank Chris
von Rueden, Courtney Crosby, Anna Sedlacek, and two anonymous reviewers for helpful comments on the manuscript.

Durkee et al.

Downloaded at National Academy of Sciences on August 18, 2020

Durkee et al.

38. A. W. Delton, T. E. Robertson, The social cognition of social foraging: Partner selection
by underlying valuation. Evol. Hum. Behav. 33, 715–725 (2012).
39. A. W. Delton, L. Cosmides, M. Guemo, T. E. Robertson, J. Tooby, The psychosemantics
of free riding: Dissecting the architecture of a moral concept. J. Pers. Soc. Psychol. 102,
1252–1270 (2012).
40. P. K. Durkee, A. W. Lukaszewski, D. M. Buss, Pride and shame: Key components of a
culturally universal status management system. Evol. Hum. Behav. 40, 470–478 (2019).
41. D. M. Buss et al., Human status criteria: Sex differences and similarities across 14
nations. J. Pers. Soc. Psychol. (2020).
42. R Core Team, R: A Language and Environment for Statistical Computing, (Version
3.6.1, R Foundation for Statistical Computing, Vienna, 2019).
43. G. A. Fontenelle, A. P. Phillips, D. M. Lane, Generalizing across stimuli as well as
subjects: A neglected aspect of external validity. J. Appl. Psychol. 70, 101 (1985).
44. C. M. Judd, J. Westfall, D. A. Kenny, Treating stimuli as a random factor in social
psychology: A new and comprehensive solution to a pervasive but largely ignored
problem. J. Pers. Soc. Psychol. 103, 54–69 (2012).
45. P. C. Bürkner, brms: An R package for Bayesian multilevel models using Stan. J. Stat.
Softw. 80, 1–28 (2017).
46. A. Gelman, J. B. Carlin, H. S. Stern, D. B. Rubin, Bayesian Data Analysis, (Chapman &
Hall/CRC, New York, ed. 2, 2003).
47. R. Charafeddine et al., How preschoolers use cues of dominance to make sense of
their social environment. J. Cogn. Dev. 16, 587–607 (2015).
48. L. Thomsen, W. E. Frankenhuis, M. Ingold-Smith, S. Carey, Big and mighty: Preverbal
infants mentally represent social dominance. Science 331, 477–480 (2011).
49. O. Mascaro, G. Csibra, Representation of stable social dominance relations by human
infants. Proc. Natl. Acad. Sci. U.S.A. 109, 6862–6867 (2012).
50. A. J. Thomas, L. Thomsen, A. F. Lukowski, M. Abramyan, B. W. Sarnecka, Toddlers prefer
those who win but not when they win by force. Nat. Hum. Behav. 2, 662–669 (2018).
51. M. Stavans, R. Baillargeon, Infants expect leaders to right wrongs. Proc. Natl. Acad.
Sci. U.S.A. 116, 16292–16301 (2019).
52. C. von Rueden, M. Gurven, H. Kaplan, The multiple dimensions of male social status in
an Amazonian society. Evol. Hum. Behav. 29, 402–415 (2008).
53. N. M. Blaker, M. van Vugt, “The status-size hypothesis: How cues of physical size and
social status influence each other” in The Psychology of Social Status, J. T. Cheng, J. L.
Tracy, C. Anderson, Eds. (Springer, New York, 2014), pp. 119–137.
54. C. P. van Schaik, The Primate Origins of Human Nature, (John Wiley & Sons, 2016),
Vol. vol. 2.
55. C. P. Van Schaik, S. A. Pandit, E. R. Vogel, A model for within-group coalitionary
aggression among males. Behav. Ecol. Sociobiol. 57, 101–109 (2004).
56. P. K. Durkee, A. T. Goetz, A. W. Lukaszewski, Formidability assessment mechanisms:
Examining their speed and automaticity. Evol. Hum. Behav. 39, 170–178 (2018).
57. A. Sell et al., Human adaptations for the visual assessment of strength and fighting
ability from the body and face. Proc. Biol. Sci. 276, 575–584 (2009).
58. H. Toscano, T. W. Schubert, R. Dotsch, V. Falvello, A. Todorov, Physical strength as a cue
to dominance: A data-driven approach. Pers. Soc. Psychol. Bull. 42, 1603–1616 (2016).
59. H. Gintis et al., Zoon politikon: The evolutionary origins of human political systems.
Curr. Anthropol. 56, 340–341 (2015).
60. H. S. Kaplan, P. L. Hooper, M. Gurven, The evolutionary and ecological roots of human
social organization. Philos. Trans. R. Soc. Lond. B Biol. Sci. 364, 3289–3299 (2009).
61. D. Sznycer et al., Cross-cultural regularities in the cognitive architecture of pride. Proc.
Natl. Acad. Sci. U.S.A. 114, 1874–1879 (2017).
62. D. Sznycer et al., Shame closely tracks the threat of devaluation by others, even across
cultures. Proc. Natl. Acad. Sci. U.S.A. 113, 2625–2630 (2016).
63. D. Sznycer et al., Cross-cultural invariances in the architecture of shame. Proc. Natl.
Acad. Sci. U.S.A. 115, 9702–9707 (2018).
64. D. Sznycer et al., Invariances in the architecture of pride across small-scale societies.
Proc. Natl. Acad. Sci. U.S.A. 115, 8322–8327 (2018).
65. C. Anderson, D. R. Ames, S. D. Gosling, Punishing hubris: The perils of overestimating
one’s status in a group. Pers. Soc. Psychol. Bull. 34, 90–101 (2008).
66. C. Anderson, S. Srivastava, J. S. Beer, S. E. Spataro, J. A. Chatman, Knowing your place: Selfperceptions of status in face-to-face groups. J. Pers. Soc. Psychol. 91, 1094–1110 (2006).
67. C. Ridgeway, D. Diekema, Dominance and collective hierarchy formation in male and
female task groups. Am. Sociol. Rev. 54, 79–93 (1989).
68. J. Q. Patton, “Reciprocal altruism and warfare: A case from the Ecuadorian Amazon”
in Adaptation and Human Behavior: An Anthropological Perspective, L. Cronk, N.
Chagnon, W. Irons, Eds. (Aldine de Gruyter, New York, 2000), pp. 417–436.
69. E. H. Hagen, Z. Garfield, Leadership and prestige, mothering, sexual selection, and
encephalization: The computational services model. https://doi.org/10.31219/osf.io/
9bcdk (20 March 2019).
70. J. M. Clegg, N. J. Wen, C. H. Legare, Is non-conformity WEIRD? Cultural variation in
adults’ beliefs about children’s competency and conformity. J. Exp. Psychol. Gen. 146,
428–441 (2017).
71. N. J. Wen, J. M. Clegg, C. H. Legare, Smart conformists: Children and adolescents
associate conformity with intelligence across cultures. Child Dev. 90, 746–758 (2019).
72. R. Charafeddine et al., Cross-cultural differences in the valuing of dominance by
young children. J. Cogn. Cult. 19, 256–272 (2019).
73. D. Redhead, J. T. Cheng, C. Driver, T. Foulsham, R. O’Gorman, On the dynamics of social
hierarchy: A longitudinal investigation of the rise and fall of prestige, dominance, and
social rank in naturalistic task groups. Evol. Hum. Behav. 40, 222–234 (2019).
74. E. Hehman, S. Y. Xie, E. K. Ofosu, G. A. Nespoli, Assessing the point at which averages
are stable: A tool illustrated in the context of person perception. https://doi.org/10.
17605/OSF.IO/2N6JQ (19 February 2018).

PNAS Latest Articles | 7 of 7

PSYCHOLOGICAL AND
COGNITIVE SCIENCES

1. J. H. Barkow, Darwin, Sex, and Status: Biological Approaches to Mind and Culture,
(University of Toronto Press, 1989).
2. D. E. Brown, Human Universals, (McGraw-Hill, New York, 1991).
3. R. H. Frank, Choosing the Right Pond: Human Behavior and the Quest for Status,
(Oxford University Press, 1985).
4. J. T. Cheng, J. L. Tracy, T. Foulsham, A. Kingstone, J. Henrich, Two ways to the top:
Evidence that dominance and prestige are distinct yet viable avenues to social rank
and influence. J. Pers. Soc. Psychol. 104, 103–125 (2013).
5. C. R. von Rueden, A. V. Jaeggi, Men’s status and reproductive success in 33 nonindustrial societies: Effects of subsistence, marriage system, and reproductive strategy.
Proc. Natl. Acad. Sci. U.S.A. 113, 10824–10829 (2016).
6. C. R. von Rueden, D. Redhead, R. O’Gorman, H. Kaplan, M. Gurven, The dynamics of
men’s cooperation and social status in a small-scale society. Proc. Biol. Sci. 286,
20191367 (2019).
7. C. Anderson, O. P. John, D. Keltner, A. M. Kring, Who attains social status? Effects of
personality and physical attractiveness in social groups. J. Pers. Soc. Psychol. 81,
116–132 (2001).
8. Á. V. Jiménez, A. Mesoudi, The integrated dual evolutionary model of social hierarchy. https://doi.org/10.31234/osf.io/sh7mg (27 December 2019).
9. J. Berger, B. P. Cohen, M. Zelditch Jr., Status characteristics and social interaction. Am.
Sociol. Rev. 37, 241–255 (1972).
10. C. Anderson, G. J. Kilduff, The pursuit of status in social groups. Curr. Dir. Psychol. Sci.
18, 295–298 (2009).
11. C. Anderson, G. J. Kilduff, Why do dominant personalities attain influence in
face-to-face groups? The competence-signaling effects of trait dominance. J. Pers.
Soc. Psychol. 96, 491–503 (2009).
12. C. Anderson, R. Willer, G. J. Kilduff, C. E. Brown, The origins of deference: When do
people prefer lower status? J. Pers. Soc. Psychol. 102, 1077–1088 (2012).
13. A. W. Lukaszewski, Z. L. Simmons, C. Anderson, J. R. Roney, The role of physical
formidability in human social status allocation. J. Pers. Soc. Psychol. 110, 385–406
(2016).
14. N. Halevy, E. Y. Chou, T. R. Cohen, R. W. Livingston, Status conferral in intergroup
social dilemmas: Behavioral antecedents and consequences of prestige and dominance. J. Pers. Soc. Psychol. 102, 351–366 (2012).
15. C. L. Hardy, M. Van Vugt, Nice guys finish first: The competitive altruism hypothesis.
Pers. Soc. Psychol. Bull. 32, 1402–1413 (2006).
16. B. Simpson, R. Willer, Beyond altruism: Sociological foundations of cooperation and
prosocial behavior. Annu. Rev. Sociol. 41, 43–63 (2015).
17. R. Willer, Groups reward individual sacrifice: The status solution to the collective
action problem. Am. Sociol. Rev. 74, 23–43 (2009).
18. S. Kafashan, A. Sparks, V. Griskevicius, P. Griskevicius, “Prosocial behavior and social
status” in The Psychology of Social Status, J. T. Cheng, J. L. Tracy, C. Anderson, Eds.
(Springer, New York, 2014), pp. 139–158.
19. F. J. Flynn, R. E. Reagans, E. T. Amanatullah, D. R. Ames, Helping one’s way to the top:
Self-monitors achieve status by helping others and knowing who helps whom. J. Pers.
Soc. Psychol. 91, 1123–1137 (2006).
20. A. Mazur, A cross-species comparison of status in small established groups. Am. Sociol.
Rev. 38, 513–530 (1973).
21. N. Chagnon, Yanomamo, (Holt, Rinehart, & Winston, ed. 3, 1983).
22. M. T. Lee, R. Ofshe, The impact of behavioral style and status characteristics on social
influence: A test of two competing theories. Soc. Psychol. Q. 44, 73–82 (1981).
23. L. Tiger, Dominance in human societies. Annu. Rev. Ecol. Syst. 1, 287–306 (1970).
24. J. M. Smith, G. A. Parker, The logic of asymmetric contests. Anim. Behav. 24, 159–175
(1976).
25. M. Van Vugt, J. M. Tybur, “The evolutionary foundations of hierarchy: Status, dominance, prestige, and leadership” in The Handbook of Evolutionary Psychology, D. M.
Buss, Ed. (Wiley, Hoboken, NJ, ed. 2, 2015), pp. 1–40.
26. J. Henrich, F. J. Gil-White, The evolution of prestige: Freely conferred deference as a
mechanism for enhancing the benefits of cultural transmission. Evol. Hum. Behav. 22,
165–196 (2001).
27. J. T. Cheng, J. L. Tracy, J. Henrich, Pride, personality, and the evolutionary foundations
of human social status. Evol. Hum. Behav. 31, 334–347 (2010).
28. C. O. Brand, A. Mesoudi, Prestige and dominance-based hierarchies exist in naturally
occurring human groups, but are unrelated to task-specific knowledge. R. Soc. Open
Sci. 6, 181621 (2019).
29. J. T. Cheng, J. L. Tracy, “Toward a unified science of hierarchy: Dominance and prestige
are two fundamental pathways to human social rank” in The Psychology of Social
Status, J. T. Cheng, J. L. Tracy, C. Anderson, Eds. (Springer, New York, 2014), pp. 3–27.
30. B. Chapais, Competence and the evolutionary origins of status and power in humans.
Hum. Nat. 26, 161–183 (2015).
31. M. E. Price, M. Van Vugt, The evolution of leader-follower reciprocity: The theory of
service-for-prestige. Front. Hum. Neurosci. 8, 363 (2014).
32. C. von Rueden, M. Gurven, H. Kaplan, J. Stieglitz, Leadership in an egalitarian society.
Hum. Nat. 25, 538–566 (2014).
33. J. T. Cheng, O. Kornienko, D. A. Granger, Prestige in a large-scale social group predicts
longitudinal changes in testosterone. J. Pers. Soc. Psychol. 114, 924–944 (2018).
34. C. von Rueden, M. Gurven, H. Kaplan, Why do men seek status? Fitness payoffs to
dominance and prestige. Proc. Biol. Sci. 278, 2223–2232 (2010).
35. J. Tooby, L. Cosmides, M. E. Price, Cognitive adaptations for n‐person exchange: The
evolutionary roots of organizational behavior. MDE. Manage. Decis. Econ. 27,
103–129 (2006).
36. D. Balliet, J. M. Tybur, P. A. M. Van Lange, Functional interdependence theory: An
evolutionary account of social situations. Pers. Soc. Psychol. Rev. 21, 361–388 (2017).
37. M. Gurven, W. Allen-Arave, K. Hill, M. Hurtado, “It’s a Wonderful Life”: Signaling
generosity among the Ache of Paraguay. Evol. Hum. Behav. 21, 263–282 (2000).

