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Abstract

Kinship is a fundamental component of human sociality influencing a range of behaviors including altruism, aggression,
and mating. Though a central focus in psychology’s neighboring disciplines, kinship has been largely neglected within
psychology. An illustrative example – and the focus here – is research on social categorization. Researchers investigating
the categories into which our mind carves the social world have focused primarily on sex, age, and race. Here we present
evidence that kinship belongs in the family of fundamental social categories. In a series of experiments using a memory
confusion paradigm, we show that participants implicitly encode the kinship relations of social targets and do so to the
same extent as sex and age, two previously established robust dimensions of social categorization. The functional
framework applied here provides useful guide-rails for investigating how the human mind naturally parses the social
world, and, more broadly, helps unite psychology with its neighboring disciplines in which kinship is treated as an
important conceptual tool. Copyright # 2008 John Wiley & Sons, Ltd.

THE FAMILY OF FUNDAMENTAL SOCIAL CATEGORIES INCLUDE KINSHIP:
EVIDENCE FROM THE MEMORY CONFUSION PARADIGM

Kinship lies at the heart of psychology’s neighboring disciplines, biology and anthropology.1 In biology, since the
publication of kin selection theory (Hamilton, 1963, 1964), the logic of inclusive fitness has been a driving theoretical
engine of massive empirical and theoretical advances across a great diversity of taxa (e.g., Haig, 1992; Krebs & Davies,
1997; Trivers, 1974). Similarly, in anthropology, the importance of kinship in human affairs has long been recognized
(e.g., Levi-Strauss, 1949/1969; Evans-Pritchard, 1951; Keesing, 1975; Westermarck, 1891/1921). Historically, an
ethnography without an account of kin relationships would have been considered bizarre at best and academic malpractice
at worst. As Kurland and Gaulin (2005, p. 447) recently put it: ‘‘Although agreeing on little else, anthropologists
acknowledge that kinship is one of the central organizing features of human society.’’ In short, kinship has been an
indispensable conceptual tool in psychology’s neighboring scientific endeavors.

In stark contrast, kinship has been largely neglected by social psychologists (Daly, Salmon, & Wilson, 1997). An
illustrative example – and the focus here – is research on social categorization. Fifty years after the publication of Gordon
Allport’s The Nature of Prejudice, there is continued interest in how our mind carves the social world into meaningful
categories. Psychologists investigating social categorization have concentrated on ‘‘the big three’’: age, sex, and race
(Brewer, 1988; Fiske, 1998; Fiske & Neuberg, 1990; Stangor et al., 1992; Macrae & Bodenhausen, 2000). However,
despite the attention Allport (1954) drew to kinship as a central element of social life, not one study on social
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categorization (with which we are familiar) has investigated the extent to which humans categorize others according to
kinship. Here we begin an investigation of kinship categorization procedures and present a series of experiments in which
we test whether kinship is implicitly encoded and how it compares to other robustly encoded functional social dimensions.

The Importance of Kinship: A Theory of ‘‘Relativity’’

Across species, kinship regulates behavior in a wide array of adaptively crucial domains, including altruism, aggression/
conflict, and mating (Boyd & Silk, 1997; Chapais & Berman, 2004; Krebs & Davies, 1997). For example, genetic
relatedness positively correlates with altruism (e.g., Burnstein, Crandall, & Kitayama, 1994; Korchmaros & Kenny, 2001;
Lieberman, Tooby, & Cosmides, 2007) and negatively correlates with certain forms of violence (Daly & Wilson, 1988).
Anthropological surveys of groups such as the Yanomamö (Chagnon, 1992) indicate that kinship predicts coalitional
allegiance in aggressive encounters. Additionally, in hunter-horticultural societies, when groups fission, they do so along
kin lines, preserving nuclear family structures (Chagnon, 1979). Thus, kinship plays a key role in managing within- and
between-group social dynamics.

Kinship also structures behaviors in the domain of mating. For example, there is evidence of evolved psychological
mechanisms designed for detecting kin and avoiding them as sexual partners (Fessler & Navarrete, 2004; Lieberman, Tooby,
& Cosmides, 2003; Lieberman et al., 2007;Westermarck, 1891/1921). Categorization of another individual as close kin leads
to a stronger sexual aversion (Lieberman et al., 2007) and a decreased likelihood of engaging in sexual behaviors (Bevc &
Silverman, 1993, 2000). Culturally, kinship concepts define who is and is not considered an appropriate mate. Even moral
judgments regarding sexual behavior are tied to psychological adaptations underpinning kinship; the same factors governing
the development of sexual aversions towards one’s own kin also structure moral sentiments relating to third party incest
(Fessler & Navarrete, 2004; Lieberman et al., 2003; Webster, 2003, 2004; see also Haidt, 2001; Haidt & Bjorklund, 2007).

Given that kinship has long structured many domains of social behavior, it is likely that natural selection shaped
cognitive mechanisms to track this dimension for at least two related purposes: (i) to generate inferences about the likely
behavior of others (e.g., Who is likely to come to the aid of another? Who is a potential competitor for a particular mate?)
and (ii) to target one’s own behavior appropriately (e.g., avoiding inbreeding, directing assistance toward kin). Here, we
initiate the exploration of the hypothesis that the mind contains procedures designed for categorizing individuals
according to kinship. The existence of such procedures provides the foundation for further investigations into the contexts
in which kinship is used to guide behavior and how it interacts with other fundamental social categories.2 Before
continuing, we pause briefly to consider the current place kinship occupies in psychology.

Kinship: A Case of Instinct Blindness?

Given the importance of kinship in organizing multiple facets of social behavior, why has it been overlooked? One
possibility is that kin-related cognitive and behavioral processes operate seamlessly in healthy individuals and,
consequently, without a theoretical framework directly pointing to their importance, they do not appear on the scientific
radar of capacities to be explained. The automatic way kinship is registered reflects our evolved cognitive architecture. As
Tooby and Cosmides (1995) note, ‘‘. . . we have been blind to the existence of the machinery that constitutes most of the
evolved architecture of the human mind—what might reasonably be called our cognitive instincts. Instinct blindness is
sanity for the individual, but it has been crippling for scientific psychology’’ (p. xii). The capacities we take for granted and
might not recognize as requiring explanation nonetheless reflect a complex web of information processing procedures in
need of specification. Thus, while kinship might seem an ‘‘obvious’’ social category that regulates a constellation of social
behavior, this intuition does not provide an account of how kinship is encoded nor its relationship to other important social
categories. Empirical investigation is required to answer these questions.

An example of how kinship has been overlooked comes from discussions of interpersonal attraction. It seems obvious
that we do not sexually desire our close family members. However, this reaction is a function of robust psychological
procedures designed by natural selection to prevent the biologically injurious consequences of inbreeding (Lieberman

2By ‘‘fundamental,’’ wemean a dimension for which there is functionally specialized architecture as a result of the action of natural selection. Age and sex
likely fall into this category because these dimensions recurred throughout our evolutionary history and discriminating along each dimension would have
been important in targeting one’s behavior appropriately (e.g., mating, cooperation, hunting). Our use echoes Fiske’s (1992) use of the term.
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et al., 2007). Because we are not privy to how our mind achieves inbreeding avoidance (in the sameway we are not privy to
how our visual system recreates a visual representation of the world), we run the risk of instinct blindness to the way
kinship impacts interpersonal attraction.

This instinct blindness is evident in Introductory Psychology texts in which interpersonal attraction is reported to be
guided by a handful of factors: proximity, familiarity (mere exposure), similarity, and physical attractiveness (Ciccarelli &
Meyer, 2006; Feldman, 2008; Kassin, 2006; Myers, 2007; Nevid, 2007; Passer & Smith, 2007; Zimbardo & Gerrig, 1999).
As put in a leading textbook: ‘‘People choose friends and lovers from the pool of people available to them, and availability
depends heavily on proximity. One theory about why proximity is so important involves the idea of repeated exposure to
new stimuli. . .When people are in physical proximity to each other, repeated exposure may increase their attraction to
each other’’ (Ciccarelli &Meyer, 2006, p. 503).Who best fits this description? Kin—they are similar, familiar, and nearby.
This is exactly the category of individuals typically avoided as sexual partners yet kinship is never mentioned as a category
excluded from interpersonal attraction.

The absence of kinship from psychology texts relating specifically to social behavior and cognition is striking.
Following Rozin (2007), who catalogued the citation frequency of five other domains excluded from psychological
research (leisure, food, work, politics, and religion), we surveyed five social psychology textbooks to determine the
frequency kinship and related terms are mentioned.3

We found an average of 1.5 (range: 0–3) index citations. For comparison, there are an average of 29 (range: 10–60)
index citations of kinship in texts on social behavior in non-human primates.4 In a gold standard text in the field of ecology
and evolutionary biology, kinship appears on 51 pages, an eighth of the book (Krebs & Davies, 1997).

Social psychology has not, of course, completely ignored the family. Some researchers have included issues of kinship
and family as components of broader research programs aimed at other questions, such as attachment (Park, Crocker, &
Mickelson, 2004), depression (Orth, Berking, & Burkhardt, 2006), morality (Haidt, Koller, & Dias, 1993), and analogical
reasoning (McGlone, Borteld, & Kobrynowicz, 2007). A small number of researchers have looked at issues directly
related to kinship, such as family history and adult relationships (Donnellan, Larsen-Rife, & Conger, 2005), kin-directed
prosocial behavior (Burnstein et al., 1994), parenting style (Kochanska, Aksan, Penney, & Boldt, 2007), and birth order
(Zajonc & Sulloway, 2007).

Nevertheless, social psychology has remained relatively silent on multiple potentially important areas, including
mechanisms underlying kin categorization (a fundamental component underlying all kin-directed behavior), the effect of
kinship on interpersonal attraction, parent–offspring conflict, and how kinship interacts with person-specific memory,
attention, and learning.

Here we initiate a new line of inquiry and report a series of experiments investigating the extent to which people
implicitly categorize social targets according to kinship. In this way we hope to open the door to additional lines of
investigation that consider how kinship regulates human social behavior and cognition.

Category Confusions: Clues to Kinship Cognition

The memory confusion paradigm developed by Taylor et al. (1978) is appealing for investigating kinship categorization
because it allows for the simultaneous presentation of multiple dimensions and affords measurement of encoding and
recall in the absence of explicit instructions (e.g., Arcuri, 1982; Spears, Haslam, & Jansen, 1999; Stangor et al., 1992).
Participants see a conversation among individuals who vary along some dimension(s) of interest. Statements in the

3Social psychology texts were Aronson,Wilson, & Akert (2007);Myers (2006); Brown (2006); Gilovich, Keltner, &Nisbett (2006); Kenrick, Neuberg, &
Cialdini (2007).
4A previous version of this manuscript was submitted to an American social psychology journal and the editor agreed with the reviewers, who argued that
our findings ‘‘won’t really come as news to the readers . . . [who] are already perfectly willing to accept the conclusion . . . that kinship relations are really
fundamentally important to social life’’ (emphasis added). The second refereewas unsure ‘‘howmuch new is added to the literature. I think wewould have
expected kinship to be an important social category’’ (emphasis added). Stephen Jay Gould (2001), paraphrasing Karl Ernst von Baer, wrote about the
three stages ideas pass through, suggesting that they are ‘‘. . . first dismissed as nonsense, then rejected as against religion, and finally acknowledged as
true, with the proviso from initial opponents that they knew it all along.’’ Onewonders howmany ideas that are true and important, but ‘‘known all along’’
by social psychologists will be kept from the primary literature and the textbooks. We make no claims about the importance of the present findings, but
one is forced to question the enterprise of psychology if material that is regarded by the gate-keepers as important facets of human social behavior are
disqualified on the basis that it was already known, intuitively, to be true and (fundamentally) important, yet absent from the textbooks. Interestingly,
many other obvious facts pepper the very same textbook pages, e.g., that people ‘‘choose friends and lovers from the pool of people available to them . . .’’
(see text).
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conversation are presented sequentially, paired with a photograph of the individual making each statement. In a surprise
recall task, after being shown all statement–photograph pairings, participants are shown each statement in random order
and asked to indicate which individual made each statement. The pattern of errors indicates the dimensions along which
participants encode and recall social targets (see Klauer & Wegener, 1998). Specifically, to the extent that a particular
dimension is encoded, more within-category errors than between-category errors are expected. For example, in a
conversation between males and females, if sex is a dimension participants track, then a statement made by, say, Mickey
would be more likely to be misattributed to Donald than to Minnie or to Daisy.

This method has been used to investigate a number of social dimensions, including age (Arcuri, 1982), sex (Klauer &
Wegener, 1998; Ostrom, Carpenter, Sedikides, & Li, 1993; Spears et al., 1999; Stangor et al., 1992; Taylor et al., 1978),
race (Hewstone, Hantzi, & Johnston, 1991; Kurzban et al., 2001; Stangor et al., 1992; Stroessner, 1996; Taylor et al., 1978;
Vescio, Judd, & Kwan, 2004), and status (van Knippenberg, van Twuyver, & Pepels, 1994). This method is versatile in that
it supports the investigation of social categories that are computed based on perceptual as well as more abstract cues.
Whereas sex and age can be reliably inferred via visual and auditory cues, kinship and other social relations (e.g., coalition
membership) can be inferred based on, for example, behavior or abstract representations derived from the content and
pragmatics of conversation (e.g., Fiske et al., 1991; Kurzban et al., 2001).

Using this paradigm, we investigate whether individuals implicitly encode kinship and how the encoding of kinship
compares to that of sex and age. We selected sex and age – or perhaps more precisely, life history stage (Kaplan, Hill,
Lancaster, & Hurtado, 2000; Roff, 1992) – because, like kinship, they are biologically relevant dimensions that afford
valuable inferences about the behaviors of others (e.g., inferences related to physical formidability and competitive status,
knowledge/skill base, and mating). Indeed, the sex and age of social targets are robustly encoded (Arcuri, 1982; Dunning
& Sherman, 1997; Quinn & Macrae, 2005; Stangor et al., 1992; Stroessner, 1996; Taylor et al., 1978; Zarate & Smith,
1990). Though encoding of sex and age varies with contextual factors and task demands (e.g., Klauer & Wegener, 1998;
Spears et al., 1999), given their functional significance, these dimensions might be more resistant to such manipulations
compared to dimensions that do not map directly onto our evolved architecture.5

The first set of experiments we present are pilot studies designed to replicate the previously reported effects of sex and
age categorization when presented singly and simultaneously. These studies provide a baseline for our population and
validate our method. Experiment 1 tests the hypothesis that the mind implicitly encodes kin relations. Experiments 2 and 3
present participants with multiple social categories simultaneously and test whether kinship is implicitly encoded and how
it compares to the encoding of sex and age, respectively. Experiment 4 addresses the alternate hypothesis of whether the
effects of kinship are due to social closeness and not kinship per se.

PILOT STUDIES

Method

Participants

Ninety-five students from the University of Hawaii completed one of three encoding-task conditions for course credit (Sex
condition: N! 31 [27 women], age: 19–32, M" SD: 21.94" 3.21; Age condition: N! 34 [27 women], age: 18–40,
M" SD: 22.45" 4.06; Sex#Age condition: N! 30 [21 women], age: 18–40, M" SD: 22.40" 5.24).6

Materials

In all conditions, participants viewed a conversation between eight individuals, each of whom made three statements for a
total of 24 statements. The eight individuals varied according to encoding condition (Sex condition: four males and four

5Though race has been considered one of the big three social categories (e.g., Fiske & Neuberg, 1990), recent empirical findings suggest the dimension
our mind evolved to track is coalition membership and not race per se (Cosmides, Tooby, & Kurzban, 2003; Kurzban, Tooby, & Cosmides, 2001). Thus,
in our initial investigations presented here, we compare kin categorization with sex and age, two robust and functional dimensions of social categorization
with a rich evolutionary history.
6Data were collected in classes consisting of 63–70% females, leading to an over-representation of females.
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females; Age condition: four older and four younger males; Sex!Age condition: two groups of four individuals in which
each group contained an older male, an older female, a younger male, and a younger female.) The same sentences were
used for all three conditions. The sentences did not contain information revealing category membership and were designed
to be neutral.

Digital photographs were obtained from the Psychological Image Collection at Stirling unless otherwise noted.7 Each
photograph was a color headshot against a white background. Specifically, for the Sex condition, photographs were of four
males and four females in their early twenties. For the Age condition, photographs of the four male faces from the Sex
condition served as the adults and photographs of four young males were obtained by digitizing portrait class pictures;
pictures were chosen that had a similar neutral facial expression. SuperLab Pro software (Cedrus Corporation, San Pedro,
CA) was used to present stimuli. Each photograph–sentence pairing was presented for six seconds. Within each condition,
the order of statements remained the same across participants. To ensure particular pairings did not affect encoding,
photographs assigned to each member in the conversation were randomly selected based on the following two constraints:
(i) images representing the different groups within a category (e.g., males and females for the category of sex) alternated in
an A, B, A, B format and (ii) across the 24 statements, each picture was presented three times: once in the first eight
sentences, once in the second eight sentences, and once in the third eight sentences.

Procedures

Participants arrived at the laboratory and were seated in front of a computer. Participants were told they would be
viewing photographs of individuals engaged in a conversation, that each statement of the conversation would appear on
screen paired with the picture of the individual making the statement, and that their task was to form impressions of the
individuals engaged in this conversation. After viewing all 24 photograph–statement stimuli, participants were given a 60 s
intervening task (thinking of the names of the fifty United States) to reduce recency effects. Participants were then given a
surprise recall task. For the Sex condition and the Age condition, the photographs of all eight individuals involved in the
conversation were presented on screen and portions of the 24 statements made by the target individuals were presented
one at a time in random order. The participant’s task was to indicate the individual who made each statement during the
conversation. We followed a slightly modified procedure for the recall phase for the Sex!Age condition. We used
whole statements as probes during the recall phase rather than portions of statements made during the conversation to
determine if probe length affected recall. In addition, eight novel distracter statements were shuffled into the original
24 conversation statements during the recall phase. For each of the 32 total statements, participants could choose one of the
eight individuals involved in the conversation as having made the statement (as before) or an option reading ‘‘no one made
this statement during the conversation.’’ This modification was included to ensure that subjects were paying attention to
the task and not merely guessing (see Klauer & Wegener, 1998).

Data Analyses

When stimuli vary on only one relevant dimension (either Sex or Age), there are three photos that generate a
within-category error and four that generate a between-category error. To correct this, we multiplied the between-category
errors by 0.75. Adjusted between-category errors are reported in the results. When stimuli vary on two dimensions (the
Sex!Age condition), there are four kinds of errors. For instance, participants could misattribute a sentence made by a
young male to the other young male (one photo), an older male (two photos), a younger female (two photos), or an older
female (two photos). To correct for the lower probability of making a same-sex/same-age error, all other error types were
divided in half. Adjusted error rates were used in analyses and reported in the results. Analyses of variance (ANOVAs)
were conducted on error type, while chi-square analyses tested whether the number of correctly recalled statements for
each condition differed from chance. Effect size, r, is reported and we used Fisher’s z transformation of r to compare effect
sizes. All p-values are one-tailed unless otherwise noted.

7URL: http://pics.psych.stir.ac.uk/
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Results and Discussion

Demographic Predictors

Across all three conditions, there were no effects of participants’ sex or age, nor any sex by age interactions. Thus, these
variables were excluded from analyses.

Error Rates and Distracter Statements

In each condition, participants performed above chance (see Table 1) suggesting at least minimal encoding and recall.
Nevertheless, sufficient errors were made to allow analysis of their distribution (Sex condition: 7–22; Age condition: 8–23;
Sex!Age condition: 9–20).

In the recall phase of the Sex!Age condition, the majority of participants (85%) correctly identified all eight novel
distracter statements (M" 7.54, SD" 1.25) suggesting participants were engaged in the task and responses were not
random. Participants incorrectly identified a small number of statements as distracters (M" 1.79, SD" 1.53, range: 0–6).
Novel distracter statements attributed to an individual were not included in analyses.

Encoding of Dimensions

In each experimental condition, participants made significantly more within-category errors than between-category errors.
Replicating past research, in the Sex condition there were more within-sex errors (M" 8.39, SD" 2.54) than between-sex
errors (M" 5.66, SD" 2.05; t (30)" 4.29, p< .001, r" .62). Similarly, for the Age condition, there were more within-age
errors (M" 9.59, SD" 2.26) than between-age errors (M" 5.56, SD" 1.85; t (33)" 7.18, p< .001, r" .78). For the
Sex!Age condition we conducted a 2 (sex error type: within sex vs. between sex)! 2 (age error type: within age vs.
between age) ANOVA to determine the strength of age and sex encoding when these two dimensions are presented
simultaneously. We found significant effects for age error type, F (1, 38)" 29.18, p< .001, and sex error type, F (1,
38)" 36.12, p< .001. Participants made significantly more within-sex errors (M" 5.63, SD" 2.50) than between-sex errors
(M" 3.85, SD" 1.33; t (29)" 3.62, p< .001, r" .56) and significantly more within-age errors (M" 5.73, SD" 2.55) than
between-age errors (M" 3.77, SD" 1.25; t (29)" 4.00, p< .001, r" .60). In addition, there was a significant interaction
between age and sex, F (1, 38)" 19.51, p< .001 with more within-sex within-age errors (M" 2.97, SD" 1.51) compared to
the other categories (1.31<Ms< 1.41). As others have suggested, this could indicate categorization at the level of sub-type
(e.g., ‘‘young female’’ or ‘‘girl’’) in addition to categorization by type (e.g., ‘‘male’’ or ‘‘older;’’ Stangor et al., 1992).

These data indicate that in the absence of explicit instructions, the sex and age of social targets are encoded with similar
effect sizes when these dimensions are presented separately as well as simultaneously (Sex condition: 0.62; Age condition:
0.78; Sex!Age condition: 0.56 and 0.60, respectively; differences not significant). This replicates past findings (e.g.,
Arcuri, 1982) and sets the stage for the focal investigation of kinship as a primary social dimension. The procedural

Table 1. Recall performance in the memory confusion paradigm

Condition Correct responses SD x2

Sex (n" 31) 8.00 3.35 370.0###

Age (n" 34) 7.00 2.87 272.0###

Age & Sex (n" 30) 11.27 3.07 775.0###

Kinship (n" 65) 5.11 2.63 244.0###

Kinship & Sex (n" 37) 6.43 2.19 203.0###

Kinshipmale & Age (n" 33) 4.91 2.30 96.3###

Kinshipfemale & Age (n" 30) 6.33 2.35 165.0###

Friendship (n" 60) 6.40 2.86 392.7###

###p< .001.
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modifications suggested by Klauer and Wegener (1998) demonstrate that participants were indeed paying attention to the
task. Given the similar performance with and without the novel distracter statements, we simplified procedures in
subsequent experiments, omitting the distracters. Next we present our first experiment investigating whether participants
implicitly encode the kin relations of social targets.

EXPERIMENT 1: KINSHIP

Method

Participants

Sixty-five undergraduate students from the University of Hawaii completed this experimental condition in exchange for
course credit (N! 65 [42 women], age: 18-35, M" SD: 21.97" 3.25).

Stimulus Materials

Similar to the pilot studies, participants viewed a conversation among eight individuals, each of whom made three
statements for a total of 24 statements. The eight individuals depicted in the conversation were either two sets of four
brothers [male kin] or two sets of four sisters [female kin]. To provide linguistic cues to relatedness, sentences for the
Kinship condition alternated between members of each kin group (e.g., A: ‘‘I hope you all are very hungry. We brought
way too much food.’’ B: ‘‘Yes, we are totally starving. I cannot believe your mom packed all this.’’ A: ‘‘Yeah, but our mom
made only healthy foods. Hope you guys don’t mind.’’) The sentences used in this condition were first validated to ensure
they clearly implied an exchange between two sets of siblings. Twenty separate individuals were given the 24-sentence
conversation and 19 out of 20 correctly categorized the individuals making the statements into two separate kin groups.

Digital photographs were the same ones used in the Pilot Studies. Participants viewed photographs of two sets of four
males or two sets of four females who loosely resembled each other.

Procedures

Procedures were similar to those used above. That is, subjects viewed 24 photograph–statement stimuli, engaged in an
intervening task to reduce recency effects, and were presented with a surprise recall task.

Data Analyses

For all analyses, corrections for the number of possible errors were made as detailed above. Corrected error rates were used
in statistical analyses and are reported below.

Results and Discussion

Demographic Predictors

There were no effects of participants’ sex or age, nor any sex by age interactions.

Error Rates

Participants performed significantly better than chance in attributing statements to the correct targets (see Table 1).
Nevertheless, participants made a wide range of errors (Kinship: 11–23).
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Encoding of Kinship

As predicted, participants made more within-kin errors (M! 8.71, SD! 2.51) than between-kin errors (M! 7.57,
SD! 2.54; t (64)! 2.01, p! .025, r! .50; see Figure 1A). No effect for target sex or subject-sex by target-sex interaction
was found.

In line with our hypothesis, these data imply that the human mind implicitly encodes the kinship of social targets.
However, these results speak only obliquely to the question of whether kinship is similar to sex and age in the extent to
which it is encoded. A more direct test requires pairing kinship with sex and age as orthogonal dimensions using the same
set of stimuli. To the extent the mind contains procedures for categorizing along two separate dimensions (e.g., kinship and
sex) when presented simultaneously, more within-category vs. between-category errors should occur for each dimension.

EXPERIMENT 2: KINSHIPT SEX

Method

Participants

Thirty-seven undergraduate students from the University of Hawaii completed the Kinship" Sex condition in exchange
for course credit (N! 37 [31 women], age: 18–30, M# SD: 21.67# 3.04).

Stimulus Materials and Procedures

Materials and procedures were similar to those in previous Experiments. In this experiment, kinship was presented
orthogonally with sex. The sentences for this condition were the same as those used in Experiment 1. The photographs

Figure 1. Mean within-category errors minus between-category errors ($SE) for conditions investigating whether kinship is a
dimension implicitly encoded by our cognitive architecture: Kinship (N! 65; effect size: r! .50), Kinship & Sex (N! 37; effect size
Kinship: r! .53; effect size Sex: r! .49), Kinshipmale & Age (N! 33; effect size Kinship: r! .42; effect size Age: r! .63), and
Kinshipfemale & Age (N! 30; effect size Kinship: r! .52; effect size Age: r! .47). %p& .05; %%p& .01; %%%p& .001
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were the same ones used in the Sex condition in the pilot study (four adult males and four adult females). The
sentence–photograph stimuli depicted a conversation between two kin groups each consisting of two brothers and two
sisters.

Results and Discussion

Demographic Predictors

There were no effects of participants’ sex or age, nor any sex by age interactions.

Error Rates

Participants performed significantly better than chance in attributing statements to the correct targets (see Table 1).

Encoding of Dimensions

Errors from the Kinship! Sex condition were entered into a 2 (kinship error type: within vs. between)! 2 (sex error type:
within vs. between) ANOVA. We found a main effect for kinship, F (1, 35)" 13.77 (p" .001), with participants making
more within-kin group errors (M" 6.11, SD" 1.66) than between-kin group errors (M" 4.47, SD" 1.27; t (36)" 3.71,
p< .001, r" .53). We also found a main effect for sex, F (1, 35)" 11.26 (p" .002), with participants making more
within-sex errors (M" 5.93, SD" 1.46) than between-sex errors (M" 4.65, SD" 1.15; t (36)" 3.36, p" .001, r" .49;
see Figure 1B). No interaction was found.

These data show that participants implicitly encode kinship to a similar extent as sex when both dimensions are
presented simultaneously (effects sizes, respectively: 0.53 and 0.49; difference not significant). Next we report findings
from an experiment crossing kinship with age.

EXPERIMENT 3: KINSHIPTAGE

Method

Participants

Sixty-three undergraduate students from the University of Hawaii completed one of two encoding conditions in
exchange for course credit (Kinshipmale!Age condition: N" 33 [30 women], age: 19–28, M# SD: 20.77# 1.82;
Kinshipfemale!Age condition: N" 30 [15 women], age: 18–40, M# SD: 22.60# 5.15).

Stimulus Materials and Procedures

Procedures were similar to those reported above. Kinship was presented orthogonally with age and targets were
portrayed as either two groups of brothers (Kinshipmale) or two groups of sisters (Kinshipfemale). The sentences for both
conditions were the same as those used in the Kinship condition in Experiment 1, modified where necessary to accurately
portray target sex. Thus, subjects read a conversation between two kin groups each consisting of either two older brothers
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and two younger brothers or two older sisters and two younger sisters. The photographs used in the Kinshipmale

condition were the male targets used in the Age condition pilot study. The photographs for the Kinshipfemale

condition included the four adult females used in the Sex condition pilot study and digitized portrait class pictures of four
young females who loosely resembled the adult females. The procedures and data analyses are identical to those reported
above.

Results and Discussion

Demographic Predictors

There were no effects of participants’ sex or age, nor any sex by age interactions.

Error Rates

Participants performed significantly better than chance in attributing statements to the correct targets (see Table 1).

Encoding of Dimensions

Errors for each condition were entered into a 2 (kinship error type: within vs. between)! 2 (age error type: within vs.
between) ANOVA. For the Kinshipmale condition, therewas a main effect for kinship, F (1, 32)" 9.71, p" .004, and age, F
(1, 32)" 24.00, p< .001. Participants made more within-kin group errors (M" 9.03, SD" 1.94) than between-kin group
errors (M" 7.48, SD" 1.89; t (32)" 2.65, p" .012, r" .42) and more within-age errors (M" 9.79, SD" 2.64) than
between-age errors (M" 6.91, SD" 1.42; t (32)" 4.54, p< .001, r" .63; see Figure 1C). No interaction was found.

A similar pattern was found for the Kinshipfemale condition. An analysis of variance for the different types of errors
showed a main effect for kinship, F (1, 29)" 11.01 (p" .002), with participants making more within-kin group errors
(M" 6.07, SD" 2.03) than between-kin group errors (M" 4.48, SD" 1.03; t (29)" 3.32, p" .001, r" .52). There
was also an effect for age, F (1, 29)" 8.24 (p" .008) with participants making more within-age errors (M" 5.92,
SD" 1.85) than between-age errors (M" 4.63, SD" 1.15; t (29)" 2.87, p" .004, r" .47). Similar to the male kin
condition, we did not find an interaction between age and kinship.

These data show that participants implicitly encode kinship to a similar extent as age when both dimensions are
presented simultaneously (comparison of effect sizes using Fisher’s z transformation of r indicates they do not
significantly differ). Furthermore, the kinship of male targets is encoded to a similar extent as the kinship of female targets
(0.42 and 0.52, respectively; difference not significant). It is worth noting that in the Kinshipmale condition, the majority of
subjects were females, introducing the possibility that our effects were influenced by opposite sex participants and targets.
However, the Kinshipfemale condition suggests this is not the case. In this condition, there were equal numbers of males and
females and we did not find an effect of subject sex on Kinship (or Age) encoding.

Taken together, data from Experiments 2 and 3 suggest that kinship is a dimension our mind naturally tracks.
However, these effects could plausibly be due to social proximity rather than kinship per se. That is, perhaps subjects
are encoding the dimension of ‘‘close associate,’’ a dimension that correlates highly with kinship but also with
other types of close relationships such as friendships.8 To investigate this alternate hypothesis, we conducted a
follow-up experiment and presented subjects with two groups of long-time friends. If closeness is the dimension
implicitly encoded, participants should encode Friendship to a similar extent as they encoded Kinship in previous
experiments.

8We would like to thank an anonymous reviewer for raising this possibility.
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EXPERIMENT 4: KINSHIP OR SOCIAL PROXIMITY?

Method

Participants

Sixty undergraduate students from the University of Hawaii participated in this experiment in exchange for course credit
(Friendship: N! 60 [33 women], age: 18–26, M" SD: 19.25" 1.74).

Stimulus Materials and Procedures

In this experiment, subjects were randomly assigned to read a conversation between two groups of male friends or two
groups of female friends. The sentences in the exchange established that each group of friends was socially close, stating
that they grew up together, went to school together, and remain close throughout adulthood. For instance, we used the
following exchange: A: ‘‘How long have you guys known each other? Has it been a long time?’’ B: ‘‘We grew up together
and went to the same school. It’s been 20 years.’’ A: ‘‘Sounds like us four. We go all the way back to grade school too.’’ B:
‘‘We started grade school together too. And we all lived on the same street.’’ The photographs were the same as those used
in the Kin conditions in Experiment 1. Procedures and data analyses were similar to those used in the Kin condition as
well.

Results and Discussion

Demographic Predictors

There were no effects of participants’ sex or age, nor any sex by age interactions.

Error Rates

Participants performed significantly better than chance in attributing statements to the correct targets (see Table 1).

Encoding of Friendship

In contrast to our findings for Kinship, participants did not categorize according to friendship. That is, subjects were just as
likely to attribute a sentence made by a target to a member of the same friend-group (M" SD: 7.78" 2.55) as to a member
of the other friend-group (7.36" 2.05; t (59)! .84, p! .20). There was no effect of target sex on encoding. Although null
results should, as always, be treated with caution, these data suggest that social closeness alone is unlikely to explain the
pattern of results we report for our Kinship conditions. The mind appears to treat kinship differently than other close social
relationships.

GENERAL DISCUSSION

Our results indicate that kinship, a dimension structuring social interactions in humans and non-humans, is implicitly
encoded by our psychological architecture. Indeed, when presented orthogonally, the degree of kinship encoding as
indexed by effect size is statistically indistinguishable from the encoding of sex and age despite the fact that categorization
by kinship relied on inferences derived from abstract discursive cues. This finding is all the more striking because, unlike
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the kin categories synthesized in the lab, genuine genetically related kin share physical features, vocal qualities, and even
personalities, suggesting that the degree to which kinship is encoded might well be underestimated in the present
investigations.

It is important to note that seemingly ‘‘obvious’’ or ‘‘salient’’ features in similar experiments have not shown the same
effect. Stangor et al. (1992), for example, presented participants with targets with different shirt colors, yet there was no
evidence that this very obvious visual feature led to spontaneous encoding (see also Brewer, Weber, & Carini, 1995).
These and other findings (e.g., Fiske et al., 1991; Kurzban et al., 2001) undermine domain-general perception-based
models of social categorization. Rather, they imply the existence of functionally specialized procedures for categorizing
others on the basis of abstract representations that are decoupled from pure sensory data but tightly coupled to inferences
afforded by linguistic pragmatics and semantics.

Categorization Is For Doing: The Case of Kinship

Ultimately, the mechanisms governing social categorization were designed to guide behavior. As such, these systems
should be sensitive to context, encoding and retrieving features of individuals that are likely to afford useful social
inferences and predictions. A functional approach generates predictions regarding the contexts in which different
components of the architecture might be accentuated or attenuated (e.g., Ackerman et al., 2006; Barrett & Kurzban, 2006;
Gangestad, Haselton, & Buss, 2006; Maner et al., 2005; Neuberg & Cottrell, 2002). For instance the encoding of sex, a
highly predictive social dimension, can be attenuated in various contexts (e.g., Kurzban et al., 2001). With respect to
kinship, mate choice contexts might heighten kinship encoding and associated inference engines compared to non-sexual
contexts (e.g., exchange contexts). Though we did not find an interaction between kinship and sex in this study, one might
be found if individuals were presented with two mixed-sex kin groups: their own and another group of kin. Given the
psychological adaptations for inbreeding avoidance, individuals might encode more robustly statements from opposite sex
kin compared to other sub-types especially in a mating context. Thus, interactions between kinship and other dimensions
(e.g., sex and age) might be found depending on the psychological adaptations engaged.

Directions for Future Research

Of course, many unanswered questions remain. For example, is kinship encoded more strongly when physical cues are
provided? Though kinship information is often available from discursive cues alone (Jones, 2004), ancestrally, features
such as proximity, physical resemblance, as well as linguistic markers would almost certainly have been available to
assess relatedness. Indeed, recent research suggests individuals are capable of discriminating kinship based on physical
features (DeBruine, 2005) making it plausible that multiple cues might enhance encoding.9 Also, is kinship a distinct
category from coalition membership? Though kinship and coalition membership might have overlapped in ancestral
environments (Chagnon, 1979), an evolutionary framework suggests the mind should be equipped with procedures that
treat these two categories as distinct. Future work should be aimed at investigating this distinction.

Finally, although we did not find an effect for social closeness, people do seem to categorize others by virtue of the
nature of (non-kin) relationships (Fiske et al., 1991). There is a substantial amount of further work to be done, isolating
cues to kinship per se from cues of social relationships. Because these two are often confounded, careful work separating
these two dimensions will be needed to isolate the effects of each.

Closing Remarks

In conclusion, the natural and social sciences adjoining psychology provide a rich source of data and theory to develop
novel hypotheses about the design of the human mind (Brewer, 2004). Here, the wealth of empirical data from

9Though researchers (e.g., DeBruine, 2005) have found that individuals can discern kin from non-kin on the basis of shared physical features, perceptions
of physical resemblance can be easily swayed depending on one’s beliefs regarding relatedness. For example, Bressan & Dal Martello (2002) found that
regardless of actual genetic relatedness, simply being told individuals are kin enhances ratings of similarity.
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anthropology and the theory of kin selection from biology were useful in directing attention to kinship, a domain for which
there is likely to be a very rich evolved architecture but has generated surprisingly little psychological research. It is our
hope that the functional framework used here will continue to provide useful guide-rails for investigating the dimensions
into which our mind naturally places social targets and the contextual effects on different cognitive procedures.
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