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ABSTRACT

Group-contingent prosociality pervades human societies but the payoffs associated with inter-
group tolerance and cooperation act as counterforces. Kinship terms (e.g. ‘brother’) and affiliative
terms (e.g. ‘mate’) have been proposed to function to create strong bonds among in-group members
but it is unknown if they play a role in establishing or strengthening between-group ties. To explore
that possibility we conducted a psychological experiment whereby we recorded six speeches by
three male speakers that differed along two lines: i) the accent of the speaker (Australian English,
British English and English with a foreign accent), and ii) the inclusion of the word ‘mate’.
Listeners (N=90; 45 males and 4S females) rated each vocal stimulus in terms of trustworthiness
using a Likert scale. Our results support existing literature that subjects regard speakers with their
own dialect as having higher trustworthiness. However, results do not accord with the notion that
affiliative terms are harnessed to get access to social capital within and between groups. In sum,
while accents can serve as reliable markers allowing selective assortment among individuals,
affiliative terms do not seem to have such social utility (probably because they are easy to fake and
thus do not constitute honest signals).
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INTRODUCTION

“All people within the Four Seas [the world] are brothers” — Confucius

In-group favouritism refers to a phenomenon whereby in-group members receive higher
ratings in dimensions of trust, integrity, and honesty than out-group members and prosocial
behaviours are more likely to be directed to in-group members than to out-group members
(Brewer, 1979; Chen & Li, 2009; Kramer, 1999; LeVine & Campbell, 1972; Tajfel, Billig,
Bundy, & Flament, 1971; but see Grueter, Westlake, & Coall, 2021; Saucier, Miller, &
Doucet, 2005). In-group favouritism is deeply rooted in human psychology, and while it can
be considered a human universal, the expression of in-group preferences varies cross-
culturally (e.g. Hruschka & Henrich, 2013; Romano, Balliet, Yamagishi, & Liu, 2017). In-
group preferences can be elicited regardless of whether group division occurs based on
trivial criteria (such as preferences for particular painters (Yamagishi & Mifune, 2008) or
salient real world categories such as nationality, ethnicity, political affiliation or religion
(Chuah, Fahoum, & Hoffmann, 2013; Feather, 1994; Rand et al., 2009; Whitt & Wilson,
2007).

One commonly invoked explanation for the evolution of in-group favouritism relies on
the paradigm of cultural group selection: powered by the propagation of group-specific
norms, a group of altruists is more likely to be competitive and victorious when confronted
with between-group conflict (Boyd & Richerson, 1990; Henrich, 2004; Richerson et al,,
2016). Bounded generalized reciprocity constitutes another framework for explaining in-
group favouritism: here it is the prospect of establishing and maintaining a cooperative
reputation and reciprocally altruistic relationships between repeatedly interacting
individuals in distinct groups that drives preferential prosocial investments in in-group
members (Kiyonari, Tanida, & Yamagishi, 2000; Stroebe, Lodewijkx, & Spears, 200S;
Yamagishi, Jin, & Kiyonari, 1999; but see Romano et al., 2017).

In large-scale societies with high levels of mobility and anonymity groups are
demarcated by ethnic or cultural markers signalling membership (Moffett, 2013; Nettle &
Dunbar, 1997) and enabling selective assortment among individuals (McElreath, Boyd, &
Richerson, 2003; Riolo, Cohen, & Axelrod, 2001). According to one line of thought,
distinguishable group markers allow individuals to capitalize on the cooperative norms
characterizing in-groups and, by directing cooperative behaviour selectively towards in-
group members, individuals can harness benefits from reciprocal exchanges (Nettle &
Dunbar, 1997). Experimental simulations demonstrate that group cooperative strategies
between individuals who share a group marker are able to arise and proliferate under a wide
range of conditions (Hammond & Axelrod, 2006; Ihara, 2011; Riolo et al, 2001).
Furthermore, results of laboratory one-shot economic games have shown that strangers who
share group markers (even if arbitrarily assigned) are more likely to cooperate and act
altruistically towards each other than participants who do not share a marker (Chen & Li,
2009; Hewstone, Rubin, & Willis, 2002) [for a critical discussion of some of this empirical
evidence, see Jensen, Petersen, Hogh-Olesen, & Ejstrup, 2015]. An alternative account
proposes that markers facilitate coordination among individuals in a heterogeneous
population because they signal one’s behavioural type/preferences/habits and allow
unfamiliar individuals to identify others who share their social norms/cultural expectations
(Gil-White, 2001; McElreath et al., 2003). Support for this conjecture comes from field
research (Barth, 1969), laboratory studies (Efferson, Lalive, & Fehr, 2008; Jensen et al.,
2015) and modelling (McElreath et al., 2003).

Accent, i.e. one’s manner of pronunciation (Giles, 1970), is a particularly pertinent and
universal social marker (McElreath et al., 2003; Nettle & Dunbar, 1997). Accent is a reliable
cue of group membership as it is relatively invulnerable to imitation (and invasion by
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cheaters) and symbolises that group cleavage has occurred for a considerable period of time
(Cohen et al., 2012; Richerson & Boyd, 2001). Accent functions as an auditory index of
social allegiance (Edwards, 2009; Lippi-Green, 1997) and is suitable for tag-based
cooperation (Cohen et al,, 2012). A rich body of sociolinguistic literature conducted across
the globe has demonstrated how accent shapes group preferences; non-native/accented
speakers are perceived less positively than native/local speakers in domains such as integrity
and solidarity ((Edwards, 2009; Giles & Powesland, 1975; Gluszek & Dovidio, 2010;
Lindemann, 2003; Trudgill, 1974; but see Jensen et al, 2015). This is either because
accented speakers produce prejudicial reactions or because they are harder to understand
(Lev-Ari & Keysar, 2010). Accents not only influence cognitive ratings but also economic
decisions such as whether to cooperate or compete (Heblich, Lameli, & Riener, 2015).
Accents are also instrumental in directing infants’ and childrens’ social preferences, more so
than other social categories such as race (Kinzler, Shutts, DeJesus, & Spelke, 2009). The
origin of accents is unclear. They may have already played a role as social information signals
in dealings with neighboring societies in the Middle Stone Age, in a similar vein to what has
been proposed for cultural artifacts (Kuhn & Stiner 2007).

While in-group favouristism and parochial altruism are parts of humans’ evolutionary
legacy, tolerant and cooperative relationships between groups are trademarks as well, and
may be mutually advantageous in the context of trade, military alliances etc. (Grueter &
White, 2014; Pisor & Surbeck, 2019; Schaub, 2017). These large-scale cooperative
endeavours are predominantly the domain of males who differ in their cooperative profile
from females, with females concentrating their cooperative activities on a smaller set of
same-sex individuals (Maccoby 1998; Tiger 2005; Wrangham & Benenson 2017). Given
the salience of accent as a structuring principle of social preferences, it is unclear how
sociolinguistic barriers can proximately be overcome and between-group coordination
realized. We speculate that fictive kinship (the use of kin terms to label others who are
genetically unrelated, such as ‘brother’) or affiliative terms used to address someone (e.g.
‘comrade’ or ‘mate’) may have been co-opted for transcending group boundaries. There is
little hypothesis-driven empirical work on the evolutionary significance of such terms but
they seem to strengthen ties within distinct social groups. It has been hypothesized that the
metaphorical use of kinship terms can “exploit the natural solidarity of kin or to tap into the
emotions/bonds/obligations of kinship” (Salmon, 1998, p. 52). Kin terms contribute to
commitment to particular communities (religious or secular, including militant groups),
facilitate social coordination and are used to reinforce cooperative norms of parochial
altruism and patriotism (Abou-Abdallah, Kashima, & Harb, 2016; Bogin, Bragg, & Kuzawa,
2014; Carsten, 2000; Johnson, 1987; McNamara & Henrich, 2016; Norenzayan et al., 2016;
Qirko, 2013; Salmon, 1998; see also Cronk, Steklis, Steklis, van den Akker, & Aktipis, 2019;
Daly, Salmon, & Wilson, 1997). Whether kinship or affiliative terminology can be used to
overcome out-group stigmatization has to our knowledge not been addressed. Given the
prevalence of inter-group conflict and discrimination based on group identity this research
is timely and of significant applied value as it explores ways of attenuating parochialism.

One affiliative term commonly used in Australia is ‘mate’ ‘Mateship, which derives from
‘mate), refers to an Australian code of conduct that accentuates egalitarianism, loyalty and
friendship. Historically the concept of mateship can be traced to the early convict settlers as
well as Australian soldiers serving in WWI. Particularly during early colonial times the harsh
environmental conditions encountered by settlers instilled into them a sense of we-ness and
made mutual assistance mandatory. Over time, different connotations have been attached to
mateship, including socialism, patriotism, fellowships, and business partnerships
(Dyrenfurth, 2015). The term ‘mate’ is frequently used to address friends, colleagues and
strangers.
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The first aim of the current study is to examine the effect of accent on pro-social
assessment. We predict that individuals will perceive others with similar accents as more
trustworthy than those with different accents. The second aim is to determine whether the
figurative use of affiliative terms modulates perceptions of both in-group and out-group
speakers, and to what extent. We predict that perception of a speaker’s trustworthiness is
enhanced through this terminological practice. Lastly, we aim to determine whether males
are more responsive to affiliative terms and more susceptible to altering their perceptions of
out-group individuals than females.

METHODS

Data collection

Participants

A convenience sample of 90 university students took part in the study on a voluntary basis.
All students were second generation Australian born citizens, and were enrolled in various
majors at the University of Western Australia. Of these, 45 were male and 45 were female.
All participants were between 18 and 27 years of age (with an average of 21) and of
Caucasian descent. The recruitment procedure for participants in this experiment was
designed to ensure that only individuals with standard Australian accents would take part in
the study without the participants themselves being aware of this fact. Furthermore, to
increase ecological validity, recruitment was designed to ensure that participants did not
consider themselves participants of a laboratory experiment, but instead participants of a
recruitment panel.

Experimental design

The study took place in July and August 2019 at the University of Western Australia.
Participants were verbally briefed on the nature of the experiment. Temporary deception
was used to ensure a realistic experimental design. Participants were falsely led to believe
that the experiment was being conducted on behalf of an anonymous outdoor adventuring
company and that they were assessing the trustworthiness of potential job applicants for an
extreme sports (bungee jumping) instructor role. The experiment consisted of listening to
six pre-recorded speeches of ‘applicants’ and assessing the trustworthiness of the speakers
on a 7-point Likert scale. We used only male speakers because of the putative evolutionary
and historical importance of affiliative terms in the context male-male bonding/
cooperation. The experiment took approximately 15 minutes in total. After completing the
experiment subjects were debriefed on the real aims of the experiment and the use of
deception.

Vocal stimuli

Three differently accented male speakers (all in their 20s) were used to create vocal stimuli.
Speaker accents were standard Australian English, a native English accent (British English),
and English with a foreign accent (Swedish). Each speaker was given two versions of a
template speech to recite: a version infused with the word ‘mate’ and one without (see
Supplementary text S1). Aside from inclusion of the word ‘mate’ at the beginning and end,
each speech was identical. We used a Hi-Q MP3 Voice Recorder installed on an Android
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device and an external microphone. Each speech was approximately 45 seconds in length.
We ensured that speaking speed, loudness, tone and emphasis remained consistent across
stimuli. The three speakers featured a similar vocal pitch (between 140-160 Hz) which
guaranteed control of these potentially confounding individual characteristics. All six vocal
stimuli were played to each participant. Vocal stimuli of the same speaker were never
presented in succession. Vocal stimuli were delivered to participants in a semi-random order
to account for any unwanted bias which may have developed over the course of the
experiment.

Data analysis

All data obtained can be found in the supplementary table S2. R version 3.6.0 was used for
all the analyses (R Core Team, 2019). We constructed liner mixed effects model with a
Gaussian error structure and identity link function in the package Ime4 (Bates, Maechler,
Bolker, & Walker, 2015). Trustworthiness ratings were modelled as the dependent variable.
Fixed effects were accent (factor with three levels), and affiliative terms (dichotomous
variable). Listener sex (dichotomous variable) and stimulus order (i.e., the order in which a
sequence of stimuli was presented; factor with four levels) were entered as control
predictors. Random intercepts were specified for each listener to control for repeated
measures. The model did not converge with random slopes, so we ran it without them. To
examine potential collinearity among the explanatory terms, we computed variance
inflation factors (VIF) using a standard linear model without the random effects (using the
function vif’ of the R package car (Fox, 2011). All VIFs were <2 of which is well below
recommended cut-offs (Quinn & Keough, 2002; Zuur, leno, & Elphick, 2010).

We used an information-theoretic model selection approach based on the Akaike
information criterion corrected for small sample sizes (AICc; Burnham & Anderson, 2002).
After specifying the saturated model that included all predictors we used the ‘dredge’
function in the package MuMIn (Barton, 2016) to generate and rank a set of all possible
additive candidate models with the above predictors. Following the suggestion of Harrison
et al. (2018) and Richards (2005), a shortlist of competitive models with A; <6 was created.
Next, to account for uncertainty inherent in model selection, we performed model
averaging on the above ‘confidence set’ (Burnham & Anderson, 2002; Nettle, 2019;
Symonds & Moussalli, 2011) using the function ‘model.avg’ in MuMIn. Averaged parameter
estimates and associated standard errors and 95% confidence intervals were derived from
the Akaike weights (w;) of each model.

For each of the shortlisted models, we also calculated marginal (variance explained by
the fixed effects) and conditional (variance explained by the entire model, including both
fixed and random effects) coefficients of determination following Nakagawa & Schielzeth
(2013) and Johnson (2014). R? was calculated using the function ‘r.squaredGLMM’ in the
R package MuMIn.

Ethics

The study received approval from the University of Western Australia Ethics Committee.
Participants viewed an information sheet before giving written consent to take part in the
study. The information sheet and consent form were both approved by the Ethics
Committee. All methods were performed in accordance with the guidelines from the
National Health and Medical Research Council/Australian Research Council/University
Australia’s National Statement on Ethical Conduct in Human Research.
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RESULTS

The best-models subset (based on the A; <6 cut-off criterion) contained a model with
accent as the sole predictor (AICc weight = 0.784), a model with accent and sex as
predictors (AICc weight = 0.128) and a model with accent and affiliative terms as predictors
(AICc weight = 0.059) (Table 1). The variable ‘stimulus order’ did not appear in any of the
highly ranked models. Model averaging based on a set of plausible models show that the
Australian English speaker received higher trustworthiness ratings than the British English
speaker and foreign-accented English speaker (Table 2). The trustworthiness ratings of the
British English speaker were virtually indistinguishable from those of the Swedish English
speaker (Fig. 1a). The results do not support an association between the use of affiliative
terms and perceptions of trustworthiness (Fig. 1b).

Table 1: Results of a GLMM examining variables associated with trustworthiness.

Model df logLik AlICc A w; R2 marginal R2 conditional
Accent S -792.327 1594.8 0 784 0.084408214 0.333425
Accent + Sex 6 -793.116 1598.4 3.62 128 0.08563099 0.336084
Accent + affiliative terms 6 -793.883  1599.9  S5.16 59 0.08430153 0.332803

df = degrees of freedom; logLik = log likelihoods; AICc = Akaike’s Information criterion corrected for small
sample sizes; w; = Akaike weights; A; = difference in AICc value between top model and ith model.

Table 1: Weighted mean parameter estimates derived from the candidate model set in Table

Parameter Estimate Adjusted SE  z Pr(>|z|) 95% Cls
(Intercept) 5.648 100 56.206 5.451,5.844
Accent (Swedish) -810 102 7.979 <0.0001 -1.009,-0.611
Accent (UK) -575 102 5.669 <0.0001 -0.774,-0.376
Sex (male) -12 63 197 844 -0.386,0.199
Affiliative term (no) 0 21 11 991 -0.162,0.170

SE = standard error; CI = confidence intervals.
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Fig. 1: a) Association between use vs. non-use of affiliative terms and trustworthiness
ratings. b) Association between accent and trustworthiness ratings. Vertical lines denote
median, Istand 3rd quartiles.

DISCUSSION

The results of our study show that the statistical model with accent alone had the highest
predictive accuracy. This supports the prediction that subjects regard speakers with their
own accent as having higher trustworthiness and that phonetic deviation from local accent
can cause less favourable perceptions. There is ample evidence from English-speaking
countries that people who speak with a non-native accent are perceived more negatively
than speakers with native accents (Brennan and Brennan 1981; Callan et al. 1983; Fuertes et
al. 2012; Giles 1970). Our findings underscore that accent is a fundamental and salient
social identity cue and a reliable marker of group affiliation in large dynamic social settings
(Cohen et al. 2012; Gluszek and Dovidio 2010). Despite geographical mobility and
intermixing on a global scale, accent still affects listeners’ judgments of speakers’
trustworthiness. By inference, one would expect social categorization based on linguistic
tags to have been even more pronounced before globalization and long-distance travel.

An alternative explanation for the more negative perception and assessment of speakers
of an accent other than Australian-English is that it may be more difficult to process and
understand the verbal utterings of a speaker of an unfamiliar accent (Lev-Ari & Keysar,
2010). However, the likely collinearity between accent and comprehension may make
statistically differentiating between these two explanatory variables tricky. Moreover, in the
context of our study, the fact that the British English speaker was indistinguishable in terms
of trustworthiness ratings from the Swedish English speaker speaks against a confounding
effect of comprehension.

Metaphorically invoking affiliation via the affiliative term ‘mate’ did not induce changes
in perceptions of a speaker’s trustworthiness. Neither males nor females assigned higher
levels of trustworthiness to speakers using ‘mate), irrespective of accent. This finding does
not support the prediction that affiliative terminology is harnessed to get access to social
capital within and between groups. One possible reason that affiliative terms did not elicit
higher trustworthiness ratings for dyads sharing the same dialect is that affiliative terms
were historically adaptive but have become vestigial in modern environments. However, the
scarce evidence on kin terms contradicts this and instead suggests socio-environmental and
political context may modulate the importance of kin terms in structuring social perceptions
and relationships. Salmon (1998) found that kin terms were effective in evoking listeners'
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support for the political views expressed in the speech that the subjects heard. The absence
of an effect of affiliative terms in our study may be because our study was not couched in a
political context. Moreover, Abou-Abdallah et al. (2016) report that approval of parochially
altruistic violence by an in-group against an out-group was associated with the use of
kinship metaphors among in-group members such as ‘brothers’ but this effect was only
apparent when the out-group posed a threat to the in-group; that outgroup threat element
was missing from our study design and may well have been the tipping point for eliciting a
change in evaluation. It is also possible that the failure to detect any social utility of affiliative
terms in this study is because affiliative terms are — contrary to accents — easy to fake and
thus do not constitute honest signals. Yet another possibility for the listeners’
unresponsiveness to the usage of the term ‘mate’ is that it is so universally used in Australia
these days that it may have lost its efficacy.

Moreover, the importance of affiliative terms in inducing a sense of belonging may
depend on how stressful a particular environment is. Although this is purely anecdotal, the
use of the word ‘mate’ in Australia seems to be linked to socio-economic status and
educational background. Conducting similar studies across a socioeconomic gradient would
shed light on such possible ecological variation. Furthermore, given that social class can
affect trustworthiness (Korndérfer, Egloff, & Schmukle, 2015), it would be prudent to
incorporate the listeners’ socioeconomic background as an explanatory variable in future
iterations of this experiment. Another variable to consider when refining our
methodological approach is the demographics of the population under study, as affiliative
terms may be more important in certain age categories. Approaching the question of the
role of affiliative and kinship terms in facilitating social cohesion from a cross-cultural/
cross-societal perspective would also be a valuable direction for future research considering
that the WEIRD (Western, educated, industrialized, rich, democratic) population used in
the present study may not be representative of humanity as a whole (Gurven, 2018).

Our study design is derived from the implicit assumption that ‘mateship’ is functionally
similar to kinship psychology even though the term does not describe a genealogical
relationship. To validate the use of ‘mate’ as a surrogate kin term a replication of the study
with other kin terms (e.g. ‘bro’ which is commonly used among African-Americans and also
other groups such as American fraternity men, surfers and gang members) would be
needed. In this study the only outcome variable we measured was trustworthiness. Follow-
up studies may examine how kinship terms influence other variables such as coordination
and cooperation. Moreover, the empirical question of the functional significance of kin
terms can also be explored with economic games such as the trust game (Berg, Dickhaut, &
McCabe, 1995).

Our research also allows us to hone in on question of what constitutes a sociolinguistic
group and which English accents convey a common connection (Gluszek & Dovidio,
2010): are all native English speakers (irrespective of whether they are British, Australian
etc.) members of the same group, or do we draw the boundary at the level of the variety of
the native accent? Our results indicate that Australian English speakers represent the in-
group whereas other English speakers are the out-group. In other words, there is no
superordinate entity of native English accents.

The finding that linguistic group delineation moulds perceptions of trustworthiness
makes it plausible that trust drives in-group cooperation. However, this would defy the
argument that individuals channel cooperative and prosocial efforts to in-group members to
enhance their personal reputation within the group (Yamagishi & Mifune, 2008; see also
(Jensen et al., 2015).

Our experimental design did not draw on the matched guise technique according to
which the three language variety samples would have had to be produced by the same
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speaker (Lambert, 1967). The matched guise technique controls for speaker-specific
features (e.g. pitch) that could muddle the results if different speakers were used. For
example, vocally expressed confidence through pitch and loudness contains information
about a speaker’s trustworthiness (Jiang, Sanford, & Pell, 2018). It would have been
virtually impossible to find a speaker who can convincingly and faithfully produce all three
accents (e.g. Clarke & Garrett, 2004). We therefore asked participants to evaluate accents
spoken by different speakers and thereby risked the possibility that listeners were reacting to
traits other than accent. However, we tried to limit the effect of this possible confound by a
priori selecting speakers with limited variation in vocal expression.

In conclusion, we found that accent influenced perceptions of trustworthiness among
in- and out-group members in our study, but that adding the affiliative term ‘mate’ did not.
However, replication across a variety of contexts is needed to establish whether affiliative
terms can potentially be effective in surmounting out-group prejudice. Our finding that
accented speakers receive lower trustworthiness ratings from local speakers emphasizes the
need to take the prevention of accent-based discrimination seriously.

SUPPLEMENTARY MATERIAL

Electronic supplementary materials are available online.
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