
Психология. Журнал Высшей школы экономики. 2022. Т. 19. № 1. С. 124–149. 
Psychology. Journal of the Higher School of Economics. 2022. Vol. 19. N 1. P. 124–149. 
DOI: 10.17323/1813-8918-2022-1-124-149

LEADERS-CHEATERS IN MALE GROUP 
COOPERATION: DIFFERENCES IN NONVERBAL 

COMMUNICATION AND GENETIC FACTORS

V.V. ROSTOVTSEVAa, M.L. BUTOVSKAYAb,a, A.A. MEZENTSEVAa, 
P.R. BUTOVSKAYAc, A. ROSAd,e, T. MESA GONZALEZd, O.E. LAZEBNYf

a Institute of Ethnology and Anthropology, Russian Academy of Sciences, 32a Leninskiy Ave., Moscow, 
119334, Russian Federation 
b HSE University, 20 Myasnitskaya Str., Moscow, 101000, Russian Federation 
c Vavilov Institute of General Genetics, Russian Academy of Sciences, 3, Gubkina Str., Moscow, 117971, 
Russian Federation 
d Institute of Biomedicine, University of Barcelona, 643, Avinguda Diagonal, Barcelona, Spain, 08028 
e Instituto de Salud Carlos III, 3–5 Av. Monforte de Lemos, Madrid, Spain, 28029 
f Koltzov Institute of Developmental Biology, Russian Academy of Sciences, 26, Vavilova Str., Moscow, 
Russian Federation, 119334

Лидеры-обманщики в контексте кооперации в мужских коллективах: 
особенности невербальной коммуникации и генетические факторы

В.В. Ростовцеваa, М.Л. Бутовскаяb,a, А.А.Мезенцеваa, П.Р. Бутовскаяc, А. Росаd,e,  
Т. Меса Гонзалезd, О.Е. Лазебныйf 

a Институт этнологии и антропологии Российской академии наук, 119334, Россия, Москва, Ленинский пр-т, д. 32а 
b Национальный исследовательский университет «Высшая школа экономики», 101000, Россия, Москва, 

ул. Мясницкая, д. 20 
c Институт общей генетики им. Н.И. Вавилова Российской академии наук, 117971, Россия, Москва, ул. Губкина, д. 3 
d Институт Салуда Карлоса III, 28029, Мадрид, Испания, 3–5 Av. Monforte de Lemos 
e Университет Барселоны, 08028, Испания, Барселона, Avinguda Diagonal, 643 
f Институт биологии развития им. Н.К. Кольцова Российской академии наук, 119334, Россия, Москва, 

ул. Вавилова, д. 26

Abstract 
Here we report on the results of an exper-
imental study investigating “who?” 
emerges as a leader in the context of male 
group cooperation and “how?” they do 
that. The study was designed based on 
the iterated Public Goods Game, played 

Аннотация 
В настоящей работе представлены результаты 
экспериментального исследования индивиду-
альных лидерских качеств в контексте коопе-
ративных взаимодействий в мужских коллек-
тивах. Эксперимент проводился на основе эко-
номической игры «Общественное благо», в 
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face-to-face in groups composed of four 
male strangers. The game involved inter-
actions both with and without communi-
cation to allow the assessment of individ-
ual cooperative strategies, leadership 
potential, and individual features of posi-
tive nonverbal expressiveness during 
interactions. Along with the individual 
behavioural characteristics we have 
addressed personality traits (the Big 
Five) and an oxytocin receptor gene 
polymorphism (OXTR: SNP rs53576; 
A/G) as putative markers of individual 
sociability. Our results revealed that 
emergent leaders most often employed 
the strategy of unconditional coopera-
tion (“altruism”) and were characterized 
by enhanced positive facial expressive-
ness and extraversion compared to non-
leaders. However, a fraction of emergent 
leaders (25%) turned out to be occasion-
al free-riders (“cheaters”). Their distinc-
tive features were the highest scores on 
extraversion, exaggerated activity in 
negotiations, and over-expression of pos-
itive nonverbal elements. Given the high 
efficiency of leaders-cheaters’ behaviour, 
we consider this result as the evidence for 
supernormal stimuli functioning in 
humans. Moreover, leaders-cheaters were 
characterized by a specific allelic fre-
quency of OXTR rs53576 (heterozygosi-
ty: AG). The homozygous GG variant of 
this SNP is argued to be associated with 
prosociality, and the AA, on the contrary, 
with poor sociability. The heterozygous 
variant (AG) probably is a compromise 
that enables its carriers to successfully 
combine high social skills with anti-
social behavior (free-riding). This find-
ing supports existing evidence on the role 
of OXTR rs53576 in human social behav-
iour. 
 
 
 
 
 
 
 
 

условиях взаимодействий «лицом к лицу», в 
группах, состоявших из четырех незнакомых 
друг с другом молодых мужчин. Экспери мен -
тальная игра включала взаимодействия как без 
коммуникации между участниками, так и при 
прямом вербальном общении, что позволило 
оценить индивидуальные кооперативные стра-
тегии, лидерский потенциал и особенности 
невербальной коммуникации во время коопера-
тивных взаимодействий. Помимо индивидуаль-
ных поведенческих характеристик, в исследова-
нии также рассматривались психологические 
особенности участников и полиморфизм гена 
рецептора окситоцина (OXTR rs53576) в каче-
стве потенциального маркера индивидуальной 
социабельности. Результаты исследования по -
казали, что лидеры (в отличие от не-лидеров) в 
игре чаще всего прибегали к стратегии безуслов-
ной кооперации (альтруизму), также им были 
свойственны повышенная позитивная мимиче-
ская экспрессивность и более высокие баллы по 
шкале экстраверсии (опросник самооценки 
NEO-FFI). Однако часть лидеров (25%) оказа-
лись обманщиками (применяли стратегию 
обмана в кооперативных взаимодействиях). Их 
отличительными чертами были: самые высокие 
баллы по шкале экстраверсии, чрезмерная 
активность в переговорах во время игры, чрез-
мерная позитивная невербальная экспрессив-
ность. Поскольку поведение лидеров-обманщи-
ков было высокоэффективным, мы склонны 
интерпретировать его как свидетельство ис -
пользования невербальных позитивных сверх-
стимулов в поведении человека. Также лидеры-
обманщики характеризовались специфическим 
OXTR rs53576 генотипом (преимущественно 
гетерозиготы AG). Гомозиготный GG вариант 
этого локуса считается ассоциированным с про-
социальностью, а AA, напротив, — со скудными 
социальными способностями. Гетерозиготный 
вариант AG, возможно, позволяет его носителям 
сочетать такие поведенческие качества, как 
повышенная коммуникабельность и асоциаль-
ное поведение (обман). Наш результат согласу-
ется с существующими в литературе сведения-
ми о роли OXTR rs53576 в социальном поведе-
нии человека, однако его следует рассматривать 
как предварительный ввиду относительно 
маленького размера выборки для исследования 
генетики поведения.  
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Here we report on the results of a multifaceted study investigating a leadership 
potential in young men in the context of male group cooperation, and its possible 
association with a number of individual features. Mechanisms of cooperation, as 
one of the key features of progressive evolution and sociality, have been investigat-
ed already for more than a century (Fehr & Fischbacher, 2003; Nowak, 2006). 
Based on empirical and theoretical studies, it is suggested that humans employ a 
number of complex cooperative strategies, including different styles of coopera-
tion. On the one hand, such strategies include conditional cooperation (based on 
reciprocity), or unconditional cooperation (altruism); and on the other hand, self-
ish behaviour, free-riding (or cheating) (Kurzban & Houser, 2005; Kocher et al., 
2008; Fischbacher et al., 2012; Nielsen et al., 2014). Cooperative and altruistic strate-
gies are basically aimed at achieving the common good, which is beneficial both at 
individual and group levels. In turn, selfish and cheating strategies are aimed at max-
imizing individual benefits by free-riding on the costly efforts of others. A number of 
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recent studies have demonstrated that individuals differ consistently in their 
propensity for prosocial behaviour meaning that individual predispositions to 
apply certain cooperative (or free-riding) strategies are considerably stable in time 
and across contexts (Volk et al., 2012; van den Berg & Weissing, 2015; Yamagishi 
et al., 2013; Peysakhovich et al., 2014). It is widely accepted that all these strate-
gies coexist in populations at some kind of dynamic equilibrium sustained by fre-
quency-dependent selection (Heino et al., 1998; Nowak, 2006; Wolf & Weissing, 
2010; van den Berg & Weissing, 2015). Free-riders can prosper only when sur-
rounded by cooperators and altruists. The latter implies unceasing “arms race” 
between prosocial and asocial strategies, which is basically manifested in the devel-
opment and constant improvements of abilities for a successful imitation of proso-
cial intentions (by cheaters) and a successful recognition of free-riders (by cooper-
ators). 

Cooperation and leadership are closely related in nature (King et al., 2009). In 
leaderless groups (or dyads) a leader-follower structure emerges automatically 
(Bass, 1949; van Vugt, 2006; Harcourt et al., 2009; Guastello, 2010; Weissing, 
2011), based on common needs and individual qualities (Mann, 1959; Zaccaro et 
al., 2018). It is usually assumed that a leader should act in the interests of a group 
and coordinate members of a group to achieve common goals (van Vugt, 2006). 
However, little has been done so far to examine to what extent emergent leaders 
actually behave prosocially. To address this question, we have set up an experiment 
based on the iterated Public Goods Game (iPGG) played face-to-face in groups of 
four young males. The iPGG (Ledyard, 1994; Chaudhuri, 2011) allows estimating 
individual predispositions for cooperation, altruism, and free-riding (or cheating). 
At the same time, provided there is some verbal communication between partici-
pants, this game also allows assessing leadership potential of each group member. 
In the current experiment we have employed two types of the iPGG played by the 
same subjects: first, under the condition of no verbal communication (assessing 
basic individual predispositions for cooperation), and, second, involving negotia-
tions (assessing the participants’ leadership potential).  

Our choice to conduct the study specifically among men was explained by the 
growing evidence that suggests that the propensity for group cooperation is more 
characteristic of men than of women (David-Barrett et al., 2015; Rostovtseva et al., 
2020). The theoretical explanation of such a phenomenon can be rooted in certain 
evolutionary processes. One of the theories predicting gender differences in group 
cooperation is the Male Warrior Hypothesis (MWH) of van Vugt and colleagues 
(van Vugt et al., 2007; McDonald et al., 2012). The MWH is based on the observa-
tion that inter-group conflicts are common in all kinds of human societies and that 
most warfare, both at present and in the past, is predominantly or exclusively a 
male activity (Bowles, 2009; McDonald et al., 2012; Micheletti et al., 2018; van 
Vugt, 2009). In warfare, leadership, coalition formation, coordination of actions, 
and other forms of cooperation are crucial for success. Therefore, the Male Warrior 
Hypothesis predicts that a higher tendency to cooperate in same-gender interac-
tions has evolved in men rather than in women (Balliet et al., 2011). Along with the 
MWH, a special role of group cooperation in male-specific activities is predicted by 
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the general gender division of labor practiced during a long period of human histo-
ry (e.g., male big-game hunting) (Bird, 1999; Murdock & Provost, 1973; 
Panter Brick, 2002), as well as by the theory of kin selection (Hamilton, 1964) 
based on a widely spread tradition of patrilocality (Fox, 1967; Manson et al., 1991; 
Murdock & Provost, 1973; Murdock, 1981) (although see Quinones et al., 2016 for 
an alternative view). Taking into consideration these notions, research involving 
cooperation in all-male groups was of particular interest. 

Along with investigating the actual cooperativeness of emergent leaders, we 
have also addressed possible distinctive features of their communicative behaviour. 
Numerous studies on direct communicative behavioural characteristics associate 
leadership potential with talkativeness and initiative during interactions (Bass, 
1949, 1954; van Vugt, 2006; King et al., 2009; Derue et al., 2011). As has been pre-
viously shown, communication and communicative traits, both verbal and nonver-
bal, play a special role in human cooperation and leadership (Limon & La France, 
2005; Gerpott et al., 2018, 2019). Numerous concepts explain the functional rele-
vance of nonverbal expressions from communicative and affect-inducing perspec-
tives, prescribing a great social value to positive facial displays (Ramachandran, 
1998; Owren & Bachorowski, 2003; Rychlowska et al., 2017). Starting from the 
expectation of emergent leaders to perform highly communicative traits and socia-
bility, we hypothesize that they also demonstrate enhanced levels of positive facial 
expressiveness. In the present study we focus on individual nonverbal profiles 
including such elements as smiles and laughter (Lockard et al., 1977; Provine, 
2000; Ross et al., 2009; Rychlowska et al., 2017). Given the context of cooperative 
interactions, we consider these emotion-conveying facial expressions as positive 
stimuli (Otta et al., 1996; Dunbar & Mehu, 2008; Dunbar et al., 2011) essential for 
gaining trust and emotional support in becoming a leader. 

Despite the fact that the present work is mainly focused on the analysis of asso-
ciations between experimentally measured behavioural traits (leadership potential, 
cooperativeness, and nonverbal expressivity), we have also complemented our 
investigation with the assessment of possible associations between actual leader-
ship skills and a set of basic personality traits measured via a self-report psycholog-
ical inventory. A number of studies have revealed emergent leaders to carry certain 
personality traits, including extraversion, advanced verbal skills and high cognitive 
capacities (Mann, 1959; Stogdill, 1948; Judge & Bono, 2000; Judge et al., 2002, 
2009; Derue et al., 2011; Zaccaro et al., 2018). We hypothesize that along with 
these features emergent leaders should score high on the reliability (or trustwor-
thiness) trait and low on neuroticism. Both of these psychological features, along 
with extraverted personality, are expected to contribute to a successful realization 
of the leadership potential. In order to test this assumption we have used the Five-
Factor Inventory (NEO FFI) (Costa & McCrae, 1989) that measures five basic 
personality traits (neuroticism, extraversion, agreeableness, openness to new expe-
rience and conscientiousness). This inventory includes a comprehensive set of 
traits that we found of interest. 

Since most of behavioural traits exhibit a high degree of individual stability 
(Wolf & Weissing, 2010; Peysakhovich et al., 2014; Anusic & Schimmack, 2016), a 
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large body of research has been conducted on heritability of leadership traits. It 
was demonstrated that genetic factors significantly contribute to leadership poten-
tial (for review see: Zaccaro et al., 2018), however, almost all evidence is derived 
from twin-studies, and the data on the specific contributions of genes is extremely 
scarce (de Neve et al., 2013; Li W. et al., 2015). Based on the expectation that emer-
gent leaders carry highly extraverted and communicative traits, we hypothesize 
that they may also demonstrate enhanced levels of sociability that was previously 
shown to be associated with certain physiological and genetic markers. Oxytocin 
(OXT) is a well-known candidate for the association with sociability in humans. 
OXT is a very abundant neuropeptide involved in regulation of numerous physio-
logical and behavioural reactions in the human organism. The OXT system plays a 
crucial role in sexual, reproductive, and maternal physiology, and is also involved 
in the central behavioural regulation associated with social bonding and numerous 
aspects of prosocial behaviour (for review see: Richard et al., 1991; Gimpl & 
Fahrenholz, 2001; Lee et al., 2009). In humans OXT produces its effects through 
the OXT receptors (OXTR) (Kimura et al., 1992), and since the discovery of the 
OXTR gene structure (Inoue et al., 1994) numerous studies have been focused on 
the association between the OXTR gene polymorphisms and different aspects of 
human physiology and behaviour. Variation in this gene is assessed through single 
nucleotide polymorphisms (SNPs) (Syvänen, 2001). Studies matching SNPs in the 
OXTR gene with various aspects of social behaviour show that the most frequent 
associations occur with SNP rs53576 (G/A). Several studies demonstrate that 
rs53576 A-allele carriers (especially AA-homozygotes) have a weaker functional 
connectivity of the hypothalamus and an increased right amygdala activation (Tost 
et al., 2010; Wang et al., 2013); this most likely affects prosocial behaviour and per-
ception. On the other hand, a large number of studies show that G-allele presence 
is associated with advanced empathic abilities (with GG-homozygous individuals 
demonstrating higher levels of empathy) (for review see: Gong et al., 2017), higher 
general prosociality, including helping and sharing behaviour (Wu & Su, 2015), 
social sensory processing (Tops et al., 2011), emotional support seeking (Kim et al., 
2010), and other (for review see: Li J. et al., 2015). Although the listed effects are 
observed more or less universally, large-scale studies demonstrate that rs53576 
allelic frequencies differ among populations (e.g., A-allele carriers being prevalent 
in Asian populations and G-allele in Caucasian populations) (Luo & Han, 2014; 
Butovskaya et al., 2016). Furthermore, the impact of rs53576 SNP on behaviour 
and psychology may be differently modulated by Eastern and Western cultural 
backgrounds (Kim et al., 2010, 2011; Sasaki et al., 2011), which certainly should be 
taken into consideration. 

In the present study we also focus on the OXTR rs53576 as a potential correlate 
with leader behaviour. However, this part of our work faces considerable limita-
tions imposed by a relatively small sample size (which in turn is caused by the 
experimental nature of the study). Therefore, our results related to the part with 
the genetic analysis should be considered as preliminary. 

To sum up, the final goal of our study was to test weather potential leaders carry 
specific individual features in four independent dimensions: (1) prosocial behaviour 
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in cooperative group interactions; (2) positive nonverbal expressiveness (such as 
expression of smiles and laughter); (3) Big Five personality traits (Costa & 
McCrae, 1989); and (4) genetic polymorphism of the OXTR gene (SNP rs53576). 
To our knowledge, this is the first study to consider the role of the oxytocinergic 
system in the complex phenomenon of human leadership. 

Methods 

Participants 

Participants of the study were 104 young men (17—28 years, mean age 20 ± 2 
years) of the Mongolian origin, Buryats of Southern Siberia. All of them were stu-
dents of different disciplines (natural and social sciences, economics, and arts) and 
based in the capital of Buryatia (Ulan-Ude). All participants were native Russian 
speakers. Six participants (three pairs) were excluded from the analysis, since they 
turned out to be acquaintances. Accordingly, our final sample consisted of 98 male 
individuals. Within the given age range, statistical analysis did not reveal any age 
effects on the experimental parameters. 

Experimental Procedure 

The whole study was conducted in Russian. For testing cooperativeness and 
individual leadership potential, all subjects participated in the real-time face-to-
face iterated Public Goods Game (Ledyard, 1994; Chaudhuri, 2011). The partici-
pants were randomly sorted into groups of four individuals who were strangers to 
each other. The subjects were informed that during interactions they would earn 
tokens to be converted into real money at the end of the experiment. The conver-
sion rate was not announced; however, the participants were informed that the 
average overall pay-off would equal approximately 20 USD, but it would widely 
vary based on individual performance. The rules were explained in detail to the 
participants. Participants of each group were seated at a table facing each other. 
Each group was placed in a separate room equipped with two cameras (Web-cam-
era Logitech Pro C920, HD 1080p). The cameras were placed to provide the nec-
essary viewing angle for a detailed post-hoc behavioural analysis. 

The iPGG implies several repeated interactions between participants, each con-
ducted in the same way. The general scheme of the iPGG was as follows. During 
each interaction subjects were suggested to invest funds (real monetary equiva-
lents at their disposal) into a “common pool”. In each interaction, each participant 
was given 20 initial tokens and had to individually decide how many tokens (from 
0 to 20) to invest in the “common pool”. Each participant wrote the amount he was 
willing to invest on a personal sheet of paper that could be seen only by him and by 
the experimenter. All participants were informed and reassured that the amounts 
of their individual investments would be kept confidential during the entire exper-
iment. Tokens not invested were kept by the participants. When all group members 
had made their investment decisions, the amount of tokens in the “common pool” 
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was doubled and distributed equally between all four group members. The amounts 
of the returned tokens were publicly announced, but no information was provided 
concerning individual contributions, since the amounts of returned tokens per each 
group member were always equal. However, based on the returned amounts, the 
participants could judge the overall level of cooperativeness in the group. After the 
result had been announced, the next interaction proceeded in the same way. The 
iPGG in our experiment consisted of two parts each involving three repeated inter-
actions: (1) during the first part no intentional communication (negotiations, ges-
tures or intentional facial expressions) was allowed; (2) during the second part par-
ticipants could negotiate prior to each investment decision to arrive at some con-
sensus concerning the amount of subsequent investments. During the part with 
negotiations participants could try to convince each other, offer solutions, promise 
to invest certain amounts, or discuss anything, except for their individual invest-
ments in the previous rounds. The privacy of the decisions was maintained in this 
part of the game as well, so that after negotiations, information on exact individual 
investments was not available to other members of the group; the decisions were 
written down on personal sheets, and verbal agreements could be privily violated. 
The experimenter was present in the room during the entire experiment to ensure 
that the experimental rules were followed properly. 

Measurement of a Leadership Potential 

A leadership potential of the participants was assessed based on the analysis of 
verbal communication during negotiations in the second part of the iPGG. The 
general classification of leaders/non-leaders was carried out according to their 
activity and initiative during negotiations (Bass, 1949, 1954; Derue et al., 2011). 
The main criteria of leadership were: initiation of discussion, propositions of par-
ticular solutions, and general activity during negotiations. Participants who met all 
these criteria were classified as leaders. In particular, the classification was carried 
out according to the following scheme: (1) a leader: a participant who initiated 
negotiations by proposing solutions, reasoned, actively participated in discussions, 
summarized agreements before the decision-making; (2) not a leader: did not sug-
gest anything, could participate in negotiations, but in a passive manner (agreed 
with solutions proposed by a leader or expressed distrust without making any own 
propositions), or kept silent. During the analysis it turned out that leaders could 
be classified into two different types based on the content of their verbal behaviour: 
(1.1) creative leaders: did not insist on their suggestions; were ready to adjust the 
proposed solutions if other group members expressed distrust or criticized it; rea-
soned without excessive eagerness; (1.2) leaders-stimulators: actively impelled to 
follow their strategy (always to make a maximum investment); did not compromise 
with other group members; insisted on proposed solutions by resorting to a variety 
of arguments. Since these two types of leaders (creative leaders and leaders-stimu-
lators) were clearly different, we have kept all three types in our classification, 
namely “not a leader” (60% of participants), “creative leader” (30% of partici-
pants), and “leader-stimulator” (10% of participants). This classification is relative, 
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as it estimates individual leadership potential in a certain social environment 
(group). The classification was blind to the investment decisions of the participants. 

To verify the validity of the method we have invited one more rater who used 
the same method to independently assess the behaviour of 40 participants random-
ly chosen from the general subject pool. Both raters were experts in anthropology 
and human ethology. Cohen’s Kappa (ᴋ) test was run to determine if there was an 
agreement between the raters’ judgments on the leadership potential of the partic-
ipants. According to the literature (Landis & Koch, 1977; Sim & Wright, 2005) 
there was a substantial agreement between the two raters (ᴋ = .751, p < .001; for 
reference: the “almost perfect” agreement starts from ᴋ = .81). The inter-rater 
agreement on the classification of “leaders-stimulators” was 100%. Thus, the inter-
rater reliability of coding was good enough to apply analysis based on the coding of 
the major rater. 

Communicative Behaviour Analysis 

Individual nonverbal behaviour was assessed through the analysis of videos 
recorded during the experimental interactions. Nonverbal behaviour involved 
major patterns of positive facial expressiveness: (1) a modest smile — a not intense 
smile with no canine teeth visible; (2) a broad smile — a wide opened smile with 
premolars exposed; (3) unvoiced laughter; (4) voiced laughter with an opened 
mouth (Lockard et al., 1977; Bachorowski & Owren, 2001; Dunbar & Mehu, 
2008). All these patterns could be well detected from the video records. The coding 
was carried out by estimation of the relative duration of each pattern according to 
the following formula:  

where the duration of each pattern was assessed by the rater (accurate to a second) 
and was separately coded for each part of the game. The rater was blind to the par-
ticipants’ investment decisions in the game. As mentioned above, both raters were 
experts in anthropology and human ethology. To verify the validity of the method 
we have engaged one more rater who independently coded nonverbal behaviour of 
20 participants according to the given method. To test the between-rater reliability 
we have applied the Intraclass Correlation Coefficients (ICC) (Koo & Li, 2016). 
The inter-rater reliability of coding was good enough (ICC = .86, p < .001) to apply 
analysis based on the coding of the major rater.  

Unfortunately, not all video records could be properly analyzed due to technical 
issues. Therefore, in all parts of the analysis involving nonverbal behaviour only 70 
cases were considered, whereas the leader potential was assessed for 72 individuals. 

Personality Test 

To get an insight into the personalities of our subjects we have applied self-
report Five-Factor Inventory (NEO FFI) (Costa & McCrae, 1989) that measures 

Duration of pattern
Total time of observation

 
  

 100%,
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five basic personality traits (neuroticism, extraversion, agreeableness, openness to 
new experience and conscientiousness) on a five-point scale; higher average scores 
reflect a more reported expressivity of the measured trait. Since all our participants 
were native Russian speakers, we have used one of the official Russian adaptations 
of the inventory (adapted by V. E. Orel, A. A. Rukavishnikov, I. G. Senin, T. A. Mar -
tin, 2010). Prior to major analysis each personality trait was checked for reliability 
by calculating Cronbach’s Alpha on each set of questions constituting a trait. 
Reliability of two traits (openness to new experience and agreeableness) was very 
poor (� < .35), thus these traits were excluded from the analysis. Neuroticism, 
extraversion, and conscientiousness were reliable enough (� > .75). 

Genetic Analysis 

Genotyping of the study sample has been done through Taqman (Real time 
qPCR). After the DNA purification we have measured concentrations with 
Nanodrop-1000 spectrophotometer. Two samples were of inadequate quality and 
were excluded from the analysis. Then we diluted in 96-well plates the DNA sam-
ples with H2O to obtain 5 ng/μL of DNA concentration in 15 (μL) of volume. The 
aliquoted DNA samples were stored at �20�C. To do the genotyping we prepared 
a MIX solution (for a sample) composed by 2.5 (μL) of masterMIX reagent, 1.45 
(μL) of distilled water and 0.05 (μL) of specific probe. Then we blended the MIX 
solution and put 4 (μL) for a well. Finally, we also put 1 (μL) of DNA 5 ng/μL con-
centration in each well. The OXTR gene (SNP rs53576) was genotyped using the 
TaqMan 5’-exonuclease allelic discrimination assay (Applied Biosystems) with the 
custom assay C__3290335_10. 

Statistical Analysis 

Statistical analysis was conducted in SPSS v.23 (SPSS Inc, Chicago, IL). As 
distributions of all continuously-scaled variables were not normal (highly skewed), 
for testing differences we have applied nonparametric test, a Kruskal-Wallis test 
for independent samples. Comparison of distributions was conducted through a 
chi-squared goodness-of-fit test. The Fisher’s exact test of independence was used 
to assess relationship between categorical variables in cases when the sample sizes 
were small. In other cases a chi-squared test of independence was used. 

To test reliability of the obtained scores using the Five-Factor Personality Test (NEO 
FFI), Cronbach’s Alpha on each set of questions constituting a trait was calculated. 

Results 

Individual Cooperativeness 

Analysis of individual investments in the first part of the iPGG (without negoti-
ations) allowed distinguishing four basic strategies of behaviour: (1) self-oriented — 
always unconditionally invested < 50% of own funds into the “common pool”; 
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(2) an unconditional cooperator — always invested ≥ 75% of own funds, even if the 
cooperation failed in a previous round; (3) a conditional cooperator — varied 
investments depending on the outcomes of the previous rounds (either started 
with high investments and then declined in the course of the game due to non-
cooperative environment, or started with low investments and raised subsequently 
due to favorable contributions of others); (4) an occasional free-rider — suddenly 
crucially decreased investments or invested zero amid high investments of other 
group members. This classification was justified in detail in our recent publication 
(Rostovtseva et al., 2020), therefore we will not dwell on this issue here. Three sub-
jects, whose decisions’ sequence did not fit the scheme explained above (namely, 
always invested 50–75% of own funds) were excluded from the analysis. 

Strategies in the second part of the iPGG (with negotiations) were assessed 
considering both amounts of investments and agreements during negotiations, 
such as promises and personal agreements with the group consensus (if such was 
achieved). Achieving group consensus implies that all or the majority of the group 
members agreed on the exact amount of individual investments that they were 
going to make in an upcoming round. A personal agreement with the group consen-
sus means that the subject has confirmed (verbally or by nonverbal means) that he 
will invest in the upcoming round with accordance to the agreement. Agreements 
during negotiations were revealed by the post-hoc analysis of the videos recorded 
during the experiment. Despite the fact that it was beneficial to agree on the max-
imum contributions, the negotiations did not always end up with such a consensus, 
and sometimes the subjects agreed on investing approximately half of the individ-
ual funds (primarily this happened due to mutual mistrust of some members of a 
group). Finally three strategies were identified for the part with negotiations: (1) 
an unconditional cooperator — always followed group consensus or invested ≥ 75% 
of own funds, even if the cooperation failed in a previous round; (2) a conditional 
cooperator — followed/avoided group consensus depending on the outcomes of the 
previous rounds (either started with following agreements and then broke due to 
non-cooperative environment, or refrained from high investments at the beginning 
and raised subsequently in the course of the game due to favorable contributions of 
others); (3) a cheater — practiced “cheap talk” (promised to invest, but did not 
keep the promises), or did not protest against group consensus but invested zero 
amid high investments of other group members. In the part of the iPGG with nego-
tiations the “self-oriented” strategy (always to unconditionally make low invest-
ments) was not detected. 

Figure 1 displays distributions of strategies across first (silent) (N = 95) and 
second (negotiations) (N = 86) parts of the iPGG. Apparently, verbal communica-
tion crucially improved prosocial behaviour. Comparison of the distributions of 
strategies in the first and the second parts of the iPGG clearly demonstrates the 
shift of behaviour towards unconditional cooperation (applying the altruistic strat-
egy) in the second part of the iPGG (the chi-squared test of independence: N = 181, 
�2 = 40.051(4), p < .001). This finding is not a discovery, but rather a reproduction 
of a well-established positive effect of face-to-face negotiations on human coopera-
tiveness (Balliet, 2010; Ghate et al., 2013; Quinones et al., 2016). 



136 V.V. Rostovtseva et al. Leaders-Cheaters: Communicative and Genetic Factors

Cooperation and Individual Leadership Potential 

The leadership potential of participants was assessed based on verbal communi-
cation and contents of negotiations in the second part of the iPGG (see Methods 
for details). 

Solutions proposed by the leaders in all cases contained exact amounts of tokens 
suggested to invest. Therefore, it was possible to estimate willingness of other 
group members to follow propositions of each leader. Likelihood of being followed 
(for each leader) was calculated as a percentage of investment decisions of other 
group members, which supported the amount of tokens initially proposed by a 
leader (over all interactions in the second part of the iPGG). We have not observed 
any statistically significant differences in the willingness to follow “creative lead-
ers” or “leaders-stimulators”, thus both of these types of leaders were equally fol-
lowed by other participants (with median at 88% for both types). 

Figure 2 displays correspondence of leadership qualities to cooperative strategies. 
We have observed a clear-cut split of the distribution of the strategies according to 
the leadership skills in the first part of the iPGG (the Fisher’s exact test of independ-
ence: N = 69, p = .014) (Figure 2a). To assess the statistical significance of the corre-
spondence of certain strategies to a particular leadership style we have combined 
“selfish” and “occasional free-riding” (or “cheating”) strategies into one “self-orient-
ed” strategy, and have run pairwise the Fisher’s exact test of independence, setting 

Figure 1 
Distribution of Strategies in the First (Silent) and Second (Negotiations) Parts  

of the Iterated Public Goods Game

Note. Strategies: Self — selfish strategies, combining both the “selfish” strategy per se and the 
“occasional free-rider” strategy (cheating), Cond — conditional cooperator, Alt — altruist (uncondi-
tional cooperator). The chi-squared test of independence: N = 181, �2 = 40.051(4), p < 0.001.
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each of the three strategies (“self-oriented”, “altruistic”, and “conditional coopera-
tion”) against each of the three leadership styles. The Bonferroni correction, there-
fore, was applied for nine tests. In the first part of the iPGG non-leaders most often 
applied the strategy of conditional cooperation (p = .0057; p(Bonferroni corrected) = .05); cre-
ative leaders in majority were “altruists” (unconditional cooperators) and applied 
this strategy more often than others (p = .0047; p(Bonferroni corrected) = .04); leaders-stim-
ulators applied the “self-oriented strategy” (“selfish” and “cheating” strategies) 
more often than others (p = .024, did not survive Bonferroni corrections presum-
ably due to the small amount of “leaders-stimulators” in the general sample). In the 
second part of the iPGG (with negotiations) most of participants switched to 
“altruistic” behaviour (the strategy of unconditional cooperation) (Figure 2b). 
However, “leaders-stimulators” have most often applied the “cheating” strategy, 
and more often than others (pairwise Fisher’s exact test of independence with 
Bonferroni correction for three tests: Т = 72, p = .009; p(Bonferroni corrected) = .027). These 
results apparently demonstrate that emergent leadership is not always associated 
with prosociality. A small fraction of leaders were characterized by an exaggerated-
ly active style of negotiations and selfishness (even cheating), with both qualities 
measured independently. 

Leadership Potential and Personality Traits 

From five personality dimensions measured via the Five-Factor Inventory 
(NEO FFI) only three (neuroticism, extraversion, and conscientiousness) were 
reliable according to Cronbach’s Alpha estimates (see Methods). Individuals with 
different leadership styles differed significantly only in one of these traits (extraver-
sion) (Independent-Samples Kruskal-Wallis Test: N = 72, H = 6.697(2), p = .035) 
(Figure 3). Leaders in general scored higher on the extraversion trait, with “lead-
ers-stimulators” having the highest scores. This result fully supports the literature 

Figure 2 
Correspondence of Leadership Qualities to Cooperative Strategies  

in the Iterated Public Goods Game

Note. Strategies: Alt – “altruist” (unconditional cooperator); Cond – conditional; Self – selfish; 
Cheat – cheater (or occasional free-rider for first part of the iPGG).
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that states extraversion to be one of the most important personality traits for lead-
ership (Zaccaro et al., 2018); however, the significance levels did not survive 
Bonferroni correction for three tests. 

Leadership Potential and Nonverbal Expressiveness 

Analysis of nonverbal expressiveness with regard to the styles of leadership also 
revealed considerable differences. The analysis of videos allowed distinguishing 
four major elements of facial positive expressiveness: a modest smile (S1); a broad 
smile (S2); unvoiced laughter (L1); voiced laughter (L2). Individual expressive-
ness on the listed elements was estimated as percentage of time spent performing 
the element during experimental interactions (see Methods for more details). In 
general, leaders were characterized by increased positive expressiveness, with 
“leaders-stimulators” over-expressing both smiles and laughter (Table 1). A dis-
tinctive feature of “leaders-stimulators” was over-expression of voiced laughter 
that is argued to be especially efficient in eliciting positive affect in perceivers 
(Provine, 2000; Bachorowski & Owren, 2001; Sander & Scheich, 2001; Owren et 
al., 2013).  

Individual Leadership Potential and Variation in OXTR rs53576 

The complementary part of our analysis was the analysis of genetic variation in 
OXTR gene SNP rs53576 between participants with regard to their individual lead-
ership skills. 

Figure 3 
Variation in Self-Reported Extraversion with Regard to Leadership Skills in the iPGG

Note. Extraversion is measured via NEO-FFI, medians are displayed (black horizontal lines). 
Kruskal-Wallis test for independent samples: N = 72, H = 6.697(2), p = .035.



В.В. Ростовцева и др. Лидеры-обманщики 139

The Buryat sample studied was in Hardy—Weinberg equilibrium (�2 = 0.439, 
d.f. = 1, p = .507). The allele frequencies were: A = 0.60, G = 0.40, and the genotype 
frequencies were as follows: AA = 0.36, AG = 0.48, GG = 0.16. The differences 
between the expected and observed heterozygosity were almost absent (Hobs = 
0.448, Hexp = 0.480). The frequency of the A-allele, which is known to be the 
minor allele for European populations (Butovskaya et al., 2016), was higher than 
the G-allele frequency. This fits the literature data known for Yakuts (Alfred data-
base: A = 0.74, G = 0.25). The obtained distribution is also consistent with the 
existing information that A-carriers are very common in Asian populations (Luo & 
Han, 2014; Butovskaya et al., 2016). Our goal in the current study was to assess a 
possible association of the genetic polymorphism in rs53576 with three types of 
individuals distinguished by leadership skills. 

Variation in given SNP across different leadership styles is presented in Table 2. 
According to the chi-squared goodness-of-fit test, distributions of the OXTR gene 
SNP rs53576 genotypes within non-leaders and creative leaders did not differ sig-
nificantly from the overall distribution of these genotypes. However, AA-homozy-
gotes were completely absent among “leaders-stimulators”, although this genotype 
was very common in our sample. At the same time heterozygotes (AG) made up the 
main fraction of the leaders-stimulators. The observed shift in distribution of 
rs53576 genotypes within leaders-stimulators is statistically significant (the 
Fisher’s exact test of independence comparing leaders-stimulators and the rest of 
the sample: N = 70, p = .038). 

Table 1 
Variation in Positive Nonverbal Expressiveness between Individuals  

with Different Leadership Skills

Part of 
the iPGG

Communicative 
element

Mean Rank
H pNot  

a leader
Creative 

leader
Leader-stimulator

Part 1

Modest smile 29.42 41.21 54.86 12.137 .002*

Broad smile 32.80 35.83 50.71 5.465 .065

Unvoiced laughter 30.36 40.52 51.29 14.440 .001*

Voiced laughter 34.50 34.50 44.50 18.265 <.001**

Part 2

Modest smile 32.83 38.74 41.79 1.921 .383

Broad smile 34.71 36.62 36.86 0.158 .924

Unvoiced laughter 32.44 40.21 39.71 2.425 .297

Voiced laughter 31.92 37.57 50.79 10.110 .006*

Note. Part 1 of the iPGG — no intentional communication allowed; Part 2 — with negotiations. 
Mean ranks are displayed for relative time spent on each communicative element. Results of Kruskal-
Wal lis test for independent samples (test statistics: H), N = 70. 

* p < .01; ** p < .001 (all survived Bonferroni correction).
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Discussion 

Our study has demonstrated that in small leaderless groups involved in a coop-
eration task, leaders emerge automatically based on the individual traits of group 
members. 

The majority (~ 60%) of participants from our sample were identified as non-
leaders (predominantly followers with a small fraction of nonconformists). They 
were basically characterized by conditional cooperation and poor nonverbal 
expressiveness, which fully complies with expectations (Stogdill, 1948; Bass, 1949; 
Mann, 1959; Judge & Bono, 2000; Beauchamp, 2000; Judge et al., 2002; van Vugt, 
2006; King et al., 2009; Judge et al., 2009; Derue et al., 2011; Edelson et al., 2018; 
Zaccaro et al., 2018). 

The remaining ~ 40% of the participants were identified as individuals with 
leadership potential. Approximately 75% of them were classified as “creative lead-
ers” who initiated negotiations and proposed good solutions to a social dilemma. 
The majority of this type of leaders were strongly prosocially oriented (applied the 
“altruistic” (unconditionally cooperative) strategy, showed moderate to high posi-
tive nonverbal expressiveness). Apparently, individuals of this type could poten-
tially succeed as effective leaders in a long-term perspective due to guiding the 
group to the common good, reinforcing in-group cooperation by their own exam-
ple, and positively affecting emotional and affiliative components of social interac-
tions. 

The remaining 25% of individuals with leadership potential (that constituted 
10% of the general sample) were identified as “leaders-stimulators” based on their 
excessive verbal activity during negotiations (intensive prompting to invest maxi-
mum). Distinctive features of “leaders-stimulators” were exaggerated positive 
expressiveness, excessive voiced laughter and proneness to free-ride. The experi-

Leadership 
style

N
OXTR rs53576 genotypes

GG AG AA

Not a leader 42
7 18 17 N

16.7% 42.9% 40.5% Relat. freq.

Creative leader 21
2 8 11 N

9.5% 38.1% 52.4% Relat. freq.

Leader-stimu-
lator

7
1 6 0 N

14.3% 85.7% 0% Relat. freq.

Table 2 
Association between Leadership Styles in the Iterated Public Goods Game  

and OXTR Gene SNP (rs53576) Genotypes 

Note. The Fisher’s exact test of independence for the distribution of genotypes (AA and the other) 
between leaders-stimulators and the rest of the sample: N = 70, p = .038.
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mental conditions provided full privacy of decisions, so that group members could 
only guess who may have cheated, when free-riding occurred. The fact that “lead-
ers-stimulators” were followed by other group members as frequently as “creative-
leaders”, indicates that the participants did not recognize free-riders in “leaders-
stimulators”. Apparently, if their cheating had been revealed, the potential of such 
leaders would have inevitably collapsed. Therefore, perhaps, it would be more 
accurate to say that “leaders-stimulators” were actually cheaters who successfully 
imitated leader qualities.  

The ability for active cheating obviously requires advanced social skills and 
intelligence. Some previous studies suggest that predisposition to deceive is asso-
ciated with extraversion and intelligence (Sarzyńska et al., 2017), whereas proba-
bility of not being detected grows with an increase in social involvement and pos-
itive expressiveness while cheating (Burgoon et al., 1995; Stouten & de Cremer, 
2010; Schwardmann & van der Weele, 2019). A recent work has already demon-
strated that cheaters can disguise their genuine emotions by more intense positive 
nonverbal expressiveness that is perceived by others as a sign of trustworthiness 
(Okubo et al., 2012). The attractiveness of exaggerated key stimuli (extreme or 
even “supernormal stimuli”) is a well-known phenomenon in ethology (Tinbergen, 
1948, 1951; Tinbergen & Perdeck, 1950). A supernormal stimulus, despite its pos-
sible artificial nature, is capable of inducing a positive response in perceivers, as 
empirically demonstrated in a wide variety of species (Staddon, 1975; Bielert & 
Anderson, 1985; Barrett, 2007; Jaffe et al., 2007; Moreno et al., 2008; Tanaka et al., 
2011; Kral, 2016), and humans are no exception (Costa & Corazza, 2006; Barrett, 
2007, 2010; Morris et al., 2013; Pazhoohi et al., 2020). This ethological mechanism 
may underlie the reaction to intensified positive expressiveness in the direction of 
enhancing a prosocial response in perceivers, and contribute to successful cheating 
by those who use it. Importantly, “leaders-stimulators” were followed by other 
group members even after the failure of cooperation in a previous round (occur-
rence of cheating in the group was obvious to the group members). Hence, the 
behavioural strategy of leaders-cheaters (the exaggeration of positive nonverbal 
expressiveness and verbal activity) was very efficient. Our data provides the empir-
ical confirmation of a “natural” implementation of supernormal nonverbal stimuli 
in human social interactions. 

The increase in positive nonverbal expressiveness characteristic to “leaders-
stimulators” in our study was basically manifested via an increase in modest smiles 
and voiced laughter, whereas broad smiles did not show any significant differences 
across leadership styles (Table 1). Previous studies suggest that smiles with differ-
ent intensities are perceived differently. Apart from just positive emotional messag-
ing, modest (not intense) smiles are perceived as a sign of competence, whereas 
broad (intense) smiles, despite being warmer, were reported to indicate subordi-
nance (Lockard et al., 1977; Kraus & Chen, 2013; Wang et al., 2016). The same can 
be denoted concerning laughter. Generally, more intense, not inhibited laughter 
conveys information about a dominant status, whereas suppression of laughter may 
be perceived as indication of shyness and submissiveness (Szameitat et al., 2011; 
Oveis et al., 2016), which are well-known opposites of leader qualities (Bass, 1949, 
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1954; van Vugt, 2006; King et al., 2009; Harcourt et al., 2009; Kurvers et al., 2009; 
Derue et al., 2011; Bevan et al., 2018; Sasaki et al., 2018). Thus, by exaggerating the 
expression of modest smiles and laughter, leaders-cheaters could enhance an 
impression of social dominance thereby stimulating followership. 

Finally, we have detected the prevalence of a specific allelic variant of OXTR 
gene SNP rs53576 among leaders-stimulators: there were no AA-allele carriers 
within the fraction of this type of “leaders”, and the majority of them were AG-het-
erozygotes. According to statistical analysis the possibility of occurring of such an 
allelic distribution just by chance is less than 3.8%. The obtained result is fully in 
line with literature on the OXTR gene polymorphism in the given SNP and its func-
tionality within Asian populations. It has been recently revealed on a Chinese sam-
ple that AA-carriers have weaker functional connectivity of the hypothalamus and 
increased right amygdala activation (Wang et al., 2013), which presumably affects 
social skills, prosocial behaviour and perception. The A-allele presence (especially 
in the AA variant) has been shown to be associated with autism within Chinese 
Han population (Wu et al., 2005). There are also a number of studies in the field 
that demonstrate that A-allele carriers have weaker empathic abilities, which is 
true both for Asians and Caucasian populations (for review see: Gong et al., 2017). 
At the same time, GG-carriers are characterized by the most developed empathic 
abilities (Ibid.), high general prosociality, including helping and sharing behaviour 
(Wu & Su, 2015), and other (for review see: Li J. et al., 2015). All this evidence 
makes up a fine argument in the explanation of the OXTR gene (rs53576) allele dis-
tribution within “leaders-stimulators”. As has been demonstrated in our study, 
“leaders-stimulators” were very sociable individuals, with advanced verbal skills, 
intensified positive nonverbal expressiveness, and extraverted personality. In 
accordance with the literature, such traits are unlikely to be characteristic of AA-
carriers, and we actually do observe this in our study. On the other hand, GG-car-
riers are expected to demonstrate higher levels of prosociality (empathy, sharing, 
helping), which also does not fit the anti-social behaviour (cheating) of “leaders-
stimulators” in the iPGG. The AG genotype appeared to be the most adequate 
combination that enabled its carriers to succeed in performing leader qualities 
matched with their active cheating abilities.  

Generally, our finding supports existing evidence that OXT is involved in regu-
lation of social behaviour (for reviews see: Richard et al., 1991; Gimpl & 
Fahrenholz, 2001; Lee et al., 2009), with the OXTR gene (SNP rs53576) being a 
fine predictor of prosocial skills in males. However, our results related to genetic 
analysis should be taken with caution due to the relatively small sample size of our 
study, primarily limited by its experimental nature. More research is required for 
reproducing the results obtained. Considering truly outstanding social qualities of 
“leaders-stimulators” that allowed them to successfully apply active cheating in 
face-to-face interactions, the fact that they constituted only a small fraction of the 
general sample is not surprising. Increased sample sizes or a few repeated studies 
using the same methodology would help clarify the consistency of our findings. 

Taken together, our results suggest that male cooperation in small leaderless 
groups is a sufficient condition for emergence of leadership. Each type of individu-



В.В. Ростовцева и др. Лидеры-обманщики 143

als distinguished on the basis of leadership skills was characterized by a certain set 
of independently measured traits, namely, cooperative strategy, nonverbal features 
and personality. Among individuals with leadership potential there was a small 
fraction of cheaters, who were distinguished by very active behaviour during nego-
tiations, excessive positive nonverbal expressiveness and laughter, and increased 
extraversion. Other group members did not distinguish between prosocial leaders 
(creative leaders) and leaders-cheaters (leaders-stimulators), since the willingness 
to follow these two types of leaders in the iPGG did not differ significantly. Our 
results also suggest that behavioural features characteristic of the leaders-cheaters 
may be associated with a specific polymorphic variation in the OXTR gene (SNP 
rs53576), but this conclusion should be carefully tested in the future.

References

Anusic, I., & Schimmack, U. (2016). Stability and change of personality traits, self-esteem, and well-
being: Introducing the meta-analytic stability and change model of retest correlations. Journal of 
Personality and Social Psychology, 110(5), 766–781. https://doi.org/10.1037/pspp0000066 

Balliet, D. (2010). Communication and cooperation in social dilemmas: A meta-analytic review. 
Journal of Conflict Resolution, 54(1), 39–57. 

Balliet, D., Li, N. P., Macfarlan, S. J., & Van Vugt, M. (2011). Sex differences in cooperation: a meta-
analytic review of social dilemmas. Psychological Bulletin, 137(6), 881–909. 
https://doi.org/10.1037/a0025354 

Bachorowski, J. A., & Owren, M. J. (2001). Not all laughs are alike: Voiced but not unvoiced laughter 
readily elicits positive affect. Psychological Science, 12(3), 252–257. 

Barrett, D. (2007). Waistland: The (R)Evolutionary science behind our weight and fitness crisis. New 
York, NY: W.W. Norton & Co. 

Barrett, D. (2010). Supernormal stimuli: How primal urges overran their evolutionary purpose. W.W. 
Norton & Co. 

Bass, B. M. (1949). An analysis of the leaderless group discussion. Journal of Applied Psychology, 33(6), 
527–533. https://doi.org/10.1037/h0058164 

Bass, B. M. (1954). The leaderless group discussion. Psychological Bulletin, 51(5), 465–492. 
https://doi.org/10.1037/h0056881 

Beauchamp, G. (2000). Individual differences in activity and exploration influence leadership in pairs 
of foraging zebra finches. Behaviour, 137(3), 301–314. 

Bevan, P. A., Gosetto, I., Jenkins, E. R., Barnes, I., & Ioannou, C. C. (2018). Regulation between per-
sonality traits: individual social tendencies modulate whether boldness and leadership are corre-
lated. Proceedings of the Royal Society B: Biological Sciences, 285(1880), 20180829. 

Bielert, C., & Anderson, C. M. (1985). Baboon sexual swellings and male response: a possible opera-
tional mammalian supernormal stimulus and response interaction. International Journal of 
Primatology, 6(4), 377–393. 

Bird, R. (1999). Cooperation and conflict: The behavioural ecology of the sexual division of labor. 
Evolutionary Anthropology: Issues, News, and Reviews: Issues, News, and Reviews, 8(2), 65–75. 

Bowles, S. (2009). Did warfare among ancestral hunter-gatherers affect the evolution of human social 
behaviours? Science, 324(5932), 1293–1298. 



144 V.V. Rostovtseva et al. Leaders-Cheaters: Communicative and Genetic Factors

Burgoon, J. K., Buller, D. B., & Guerrero, L. K. (1995). Interpersonal deception: IX. Effects of social 
skill and nonverbal communication on deception success and detection accuracy. Journal of 
Language and Social Psychology, 14(3), 289–311. 

Butovskaya, P. R., Lazebny, O. E., Sukhodolskaya, E. M., Vasiliev, V. A., Dronova, D. A., Fedenok, J. N., 
Rosa, A., Peletskaya E.N., Ryskov, A.P., & Butovskaya, M. L. (2016). Polymorphisms of two loci at 
the oxytocin receptor gene in populations of Africa, Asia and South Europe. BMC Genetics, 17, 
Article 17. https://doi.org/10.1186/s12863-015-0323-8 

Chaudhuri, A. (2011). Sustaining cooperation in laboratory public goods experiments: a selective sur-
vey of the literature. Experimental Economics, 14(1), 47–83. 

Costa, M., & Corazza, L. (2006). Aesthetic phenomena as supernormal stimuli: The case of eye, lip, and 
lower-face size and roundness in artistic portraits. Perception, 35(2), 229–246. 

Costa, P. T. Jr., & McCrae, R. R. (1989). The NEO-PI/NEO-FFI manual supplement. Odessa, FL: 
Psychological Assessment Resources. 

David-Barrett, T., Rotkirch, A., Carney, J., Izquierdo, I. B., Krems, J. A., Townley, D., McDaniell, E., 
Byrne-Smith, A., & Dunbar, R. I. (2015). Women favour dyadic relationships, but men prefer 
clubs: cross-cultural evidence from social networking. PLoS ONE, 10(3), Article e0118329. 
https://doi.org/10.1371/journal.pone.0118329 

De Neve, J. E., Mikhaylov, S., Dawes, C. T., Christakis, N. A., & Fowler, J. H. (2013). Born to lead? A 
twin design and genetic association study of leadership role occupancy. The Leadership Quarterly, 
24(1), 45–60. 

Derue, D. S., Nahrgang, J. D., Wellman, N. E. D., & Humphrey, S. E. (2011). Trait and behavioural the-
ories of leadership: An integration and meta analytic test of their relative validity. Personnel 
Psychology, 64(1), 7–52. 

Dunbar, R. I., Baron, R., Frangou, A., Pearce, E., Van Leeuwen, E. J., Stow, J., Partridge, G., 
MacDonald, I., Barra, V., & Van Vugt, M. (2011). Social laughter is correlated with an elevated 
pain threshold. Proceedings of the Royal Society B: Biological Sciences, 279(1731), 1161–1167. 
https://doi.org/10.1098/rspb.2011.1373 

Dunbar, R., & Mehu, M. (2008). Naturalistic observations of smiling and laughter in human group 
interactions. Behaviour, 145(12), 1747–1780. 

Edelson, M. G., Polania, R., Ruff, C. C., Fehr, E., & Hare, T. A. (2018). Computational and neurobiological foun-
dations of leadership decisions. Science, 361(6401), eaat0036. https://doi.org/10.1126/science.aat0036 

Fehr, E., & Fischbacher, U. (2003). The nature of human altruism. Nature, 425(6960), 785–791. 
Fischbacher, U., Gдchter, S., & Quercia, S. (2012). The behavioural validity of the strategy method in 

public good experiments. Journal of Economic Psychology, 33(4), 897–913. 
Fox, R. F. (1967). Kinship and marriage. Middlesex: Penguin Books. 
Gerpott, F. H., Lehmann-Willenbrock, N., Silvis, J. D., & Van Vugt, M. (2018). In the eye of the 

beholder? An eye-tracking experiment on emergent leadership in team interactions. The 
Leadership Quarterly, 29(4), 523–532. 

Gerpott, F. H., Lehmann-Willenbrock, N., Voelpel, S. C., & van Vugt, M. (2019). It’s not just what is 
said, but when it’s said: a temporal account of verbal behaviours and emergent leadership in self-
managed teams. Academy of Management Journal, 62(3), 717–738. 

Ghate, R., Ghate, S., & Ostrom, E. (2013). Cultural norms, cooperation, and communication: Taking 
experiments to the field in indigenous communities. International Journal of the Commons, 7(2), 
498–520. 



В.В. Ростовцева и др. Лидеры-обманщики 145

Gimpl, G., & Fahrenholz, F. (2001). The oxytocin receptor system: structure, function, and regulation. 
Physiological Reviews, 81(2), 629–683. 

Gong, P., Fan, H., Liu, J., Yang, X., Zhang, K., & Zhou, X. (2017). Revisiting the impact of OXTR 
rs53576 on empathy: A population-based study and a meta-analysis. Psychoneuroendocrinology, 80, 
131–136. 

Guastello, S. J. (2010). Self-organization and leadership emergence in emergency response teams. 
Nonlinear Dynamics, Psychology, and Life Sciences, 14(2), 179–204. 

Hamilton, W. D. (1964). The genetical evolution of social behaviour. II. Journal of Theoretical Biology, 
7(1), 17–52. 

Harcourt, J. L., Ang, T. Z., Sweetman, G., Johnstone, R. A., & Manica, A. (2009). Social feedback and 
the emergence of leaders and followers. Current Biology, 19(3), 248–252. 

Heino, M., Metz, J. A., & Kaitala, V. (1998). The enigma of frequency-dependent selection. Trends in 
Ecology & Evolution, 13(9), 367–370. 

Inoue, T., Kimura, T., Azuma, C., Inazawa, J., Takemura, M., Kikuchi, T., Kubota Y., Ogita K., & Saji, 
F. (1994). Structural organization of the human oxytocin receptor gene. Journal of Biological 
Chemistry, 269(51), 32451–32456. 

Jaffe, K., Mirás, B., & Cabrera, A. (2007). Mate selection in the moth Neoleucinodeselegantalis: evi-
dence for a supernormal chemical stimulus in sexual attraction. Animal Behaviour, 73(4), 727–734. 

Judge, T. A., & Bono, J. E. (2000). Five-factor model of personality and transformational leadership. 
Journal of Applied Psychology, 85(5), 751–765. https://doi.org/10.1037/0021-9010.85.5.751. 

Judge, T. A., Bono, J. E., Ilies, R., & Gerhardt, M. W. (2002). Personality and leadership: a qualitative 
and quantitative review. Journal of Applied Psychology, 87(4), 765–780. 
https://doi.org/10.1037/0021-9010.87.4.765. 

Judge, T. A., Piccolo, R. F., & Kosalka, T. (2009). The bright and dark sides of leader traits: A review 
and theoretical extension of the leader trait paradigm. The Leadership Quarterly, 20(6), 855–875. 

Kim, H. S., Sherman, D. K., Mojaverian, T., Sasaki, J. Y., Park, J., Suh, E. M., & Taylor, S. E. (2011). 
Gene–culture interaction: Oxytocin receptor polymorphism (OXTR) and emotion regulation. 
Social Psychological and Personality Science, 2(6), 665–672. 

Kim, H. S., Sherman, D. K., Sasaki, J. Y., Xu, J., Chu, T. Q., Ryu, C., Suh, E.M., Graham, K., Taylor, S. 
E. (2010). Culture, distress, and oxytocin receptor polymorphism (OXTR) interact to influence 
emotional support seeking. Proceedings of the National Academy of Sciences of the United States of 
America, 107(36), 15717–15721. https://doi.org/10.1073/pnas.1010830107 

Kimura, T., Tanizawa, O., Mori, K., Brownstein, M. J., & Okayama, H. (1992). Structure and expression 
of a human oxytocin receptor. Nature, 356(6369), 526–529. https://doi.org/10.1038/356526a0 

King, A. J., Johnson, D. D., & Van Vugt, M. (2009). The origins and evolution of leadership. Current 
Biology, 19(19), R911–R916. 

Kocher, M. G., Cherry, T., Kroll, S., Netzer, R. J., & Sutter, M. (2008). Conditional cooperation on 
three continents. Economics Letters, 101(3), 175–178. 

Koo, T. K., & Li, M. Y. (2016). A guideline of selecting and reporting intraclass correlation coefficients 
for reliability research. Journal of Chiropractic Medicine, 15(2), 155–163. 

Kral, K. (2016). Implications of insect responses to supernormal visual releasing stimuli in intersexual 
communication and flower-visiting behaviour: A review. European Journal of Entomology, 113, 
429–437. https://doi.org/10.14411/eje.2016.056 

Kraus, M. W., & Chen, T. W. D. (2013). A winning smile? Smile intensity, physical dominance, and 
fighter performance. Emotion, 13(2), 270–279. https://doi.org/10.1037/a0030745 



146 V.V. Rostovtseva et al. Leaders-Cheaters: Communicative and Genetic Factors

Kurvers, R. H., Eijkelenkamp, B., van Oers, K., van Lith, B., van Wieren, S. E., Ydenberg, R. C., & 
Prins, H. H. (2009). Personality differences explain leadership in barnacle geese. Animal 
Behaviour, 78(2), 447–453. 

Kurzban, R., & Houser, D. (2005). Experiments investigating cooperative types in humans: A comple-
ment to evolutionary theory and simulations. Proceedings of the National Academy of Sciences of 
the United States of America, 102(5), 1803–1807. 

Landis, J. R., & Koch, G. G. (1977). The measurement of observer agreement for categorical data. 
Biometrics, 33, 159–174. 

Ledyard, J. O. (1994). Public goods: A survey of experimental research. In J. Kagel & A. Roth (Eds.), 
Handbook of experimental economics (pp. 111–194). Princeton, NJ: Princeton University Press. 

Lee, H. J., Macbeth, A. H., Pagani, J. H., & Young 3rd, W. S. (2009). Oxytocin: the great facilitator of 
life. Progress in Neurobiology, 88(2), 127–151. 

Li, J., Zhao, Y., Li, R., Broster, L. S., Zhou, C., & Yang, S. (2015). Association of oxytocin receptor gene 
(OXTR) rs53576 polymorphism with sociality: a meta-analysis. PLoS ONE, 10(6), e0131820. 

Li, W. D., Wang, N., Arvey, R. D., Soong, R., Saw, S. M., & Song, Z. (2015). A mixed blessing? Dual 
mediating mechanisms in the relationship between dopamine transporter gene DAT1 and leader-
ship role occupancy. The Leadership Quarterly, 26(5), 671–686. 

Limon, M. S., & La France, B. H. (2005). Communication traits and leadership emergence: Examining 
the impact of argumentativeness, communication apprehension, and verbal aggressiveness in work 
groups. Southern Journal of Communication, 70(2), 123–133. 

Lockard, J. S., Fahrenbruch, C. E., Smith, J. L., & Morgan, C. J. (1977). Smiling and laughter: Different 
phyletic origins? Bulletin of the Psychonomic Society, 10(3), 183–186. 

Luo, S., & Han, S. (2014). The association between an oxytocin receptor gene polymorphism and cul-
tural orientations. Culture and Brain, 2(1), 89–107. 

Mann, R. D. (1959). A review of the relationships between personality and performance in small 
groups. Psychological Bulletin, 56(4), 241–270. https://doi.org/10.1037/h0044587 

Manson, J. H., Wrangham, R. W., Boone, J. L., Chapais, B., Dunbar, R. I. M., Ember, C. R., Irons, W., 
Marchant, L. F., McGrew, W. C., Nishida, T., Paterson, J. D., Smith, E. A., Stanford, C. B., & 
Paterson, J. D. (1991). Intergroup aggression in chimpanzees and humans [and comments and 
replies]. Current Anthropology, 32(4), 369–390. 

McDonald, M. M., Navarrete, C. D., & Van Vugt, M. (2012). Evolution and the psychology of inter-
group conflict: The male warrior hypothesis. Philosophical Transactions of the Royal Society B: 
Biological Sciences, 367(1589), 670–679. 

Micheletti, A. J., Ruxton, G. D., & Gardner, A. (2018). Why war is a man’s game. Proceedings of the 
Royal Society B: Biological Sciences, 285(1884), Article 20180975. 

Moreno, J., Lobato, E., Merino, S., & Martнnez de la Puente, J. (2008). Blue–green eggs in pied fly-
catchers: an experimental demonstration that a supernormal stimulus elicits improved nestling 
condition. Ethology, 114(11), 1078–1083. 

Morris, P. H., White, J., Morrison, E. R., & Fisher, K. (2013). High heels as supernormal stimuli: How 
wearing high heels affects judgements of female attractiveness. Evolution and Human Behaviour, 
34(3), 176–181. 

Murdock, G. P. (1981). Atlas of world cultures. University of Pittsburgh Press. 
Murdock, G. P., & Provost, C. (1973). Factors in the division of labor by sex: A cross-cultural analysis. 

Ethnology, 12(2), 203–225. 



В.В. Ростовцева и др. Лидеры-обманщики 147

Nielsen, U. H., Tyran, J. R., & Wengström, E. (2014). Second thoughts on free riding. Economics 
Letters, 122(2), 136–139. 

Nowak, M. A. (2006). Five rules for the evolution of cooperation. Science, 314(5805), 1560–1563. 
Okubo, M., Kobayashi, A., & Ishikawa, K. (2012). A fake smile thwarts cheater detection. Journal of 

Nonverbal Behaviour, 36(3), 217–225. 
Otta, E., Abrosio, F. F. E., & Hoshino, R. L. (1996). Reading a smiling face: Messages conveyed by var-

ious forms of smiling. Perceptual and Motor Skills, 82(Suppl. 3), 1111–1121. 
Oveis, C., Spectre, A., Smith, P. K., Liu, M. Y., & Keltner, D. (2016). Laughter conveys status. Journal 

of Experimental Social Psychology, 65, 109–115. 
Owren, M. J., & Bachorowski, J. A. (2003). Reconsidering the evolution of nonlinguistic communica-

tion: The case of laughter. Journal of Nonverbal Behaviour, 27(3), 183–200. 
Owren, M. J., Philipp, M., Vanman, E., Trivedi, N., Schulman, A., Bachorowski J. A. (2013). 

Understanding spontaneous human laughter: The role of voicing in inducing positive emotion. In 
E. Altenmüller, S. Schmidt S., & E. Zimmermann (Eds.), The evolution of emotional communication: 
From sounds in nonhuman mammals to speech and music in man (pp. 175–190). Oxford University 
Press.  

Panter Brick, C. (2002). Sexual division of labor: energetic and evolutionary scenarios. American 
Journal of Human Biology, 14(5), 627–640. 

Pazhoohi, F., Macedo, A. F., Doyle, J. F., & Arantes, J. (2020). Waist-to-hip ratio as supernormal stim-
uli: Effect of contrapposto pose and viewing angle. Archives of Sexual Behaviour, 49, 837–847. 
https://doi.org/10.1007/s10508-019-01486-z 

Peysakhovich, A., Nowak, M. A., & Rand, D. G. (2014). Humans display a ‘cooperative phenotype’ 
that is domain general and temporally stable. Nature Communications, 5, Article 4939. 
https://doi.org/10.1038/ncomms5939 

Provine, R. R. (2000). Laughter: A scientific investigation. New York, NY: Penguin Group. 
Quinones, A. E., van Doorn, G. S., Pen, I., Weissing, F. J., & Taborsky, M. (2016). Negotiation and 

appeasement can be more effective drivers of sociality than kin selection. Philosophical Transactions 
of the Royal Society B: Biological Sciences, 371(1687), Article 20150089. 

Ramachandran, V. S. (1998). The neurology and evolution of humor, laughter, and smiling: the false 
alarm theory. Medical Hypotheses, 51(4), 351–354. 

Richard, P., Moos, F., & Freund-Mercier, M. J. (1991). Central effects of oxytocin. Physiological 
Reviews, 71(2), 331–370. 

Ross, M. D., Owren, M. J., & Zimmermann, E. (2009). Reconstructing the evolution of laughter in 
great apes and humans. Current Biology, 19(13), 1106–1111. 

Rostovtseva, V. V., Weissing, F. J., Mezentseva, A. A., & Butovskaya, M. L. (2020). Sex differences in 
cooperativeness – An experiment with Buryats in Southern Siberia. PLoS ONE, 15(9), Article 
e0239129. 

Rychlowska, M., Jack, R. E., Garrod, O. G., Schyns, P. G., Martin, J. D., & Niedenthal, P. M. (2017). 
Functional smiles: Tools for love, sympathy, and war. Psychological Science, 28(9), 1259–1270. 

Sander, K., & Scheich, H. (2001). Auditory perception of laughing and crying activates human amyg-
dala regardless of attentional state. Cognitive Brain Research, 12(2), 181–198. 

Sarzyńska, J., Falkiewicz, M., Riegel, M., Babula, J., Margulies, D. S., N cka, E., Grabowska, A., & 
Szatkowska, I. (2017). More intelligent extraverts are more likely to deceive. PLoS ONE, 12(4), 
Article e0176591. 



148 V.V. Rostovtseva et al. Leaders-Cheaters: Communicative and Genetic Factors

Sasaki, J. Y., Kim, H. S., & Xu, J. (2011). Religion and well-being: The moderating role of culture and 
the oxytocin receptor (OXTR) gene. Journal of Cross-Cultural Psychology, 42(8), 1394–1405. 

Sasaki, T., Mann, R. P., Warren, K. N., Herbert, T., Wilson, T., & Biro, D. (2018). Personality and the 
collective: bold homing pigeons occupy higher leadership ranks in flocks. Philosophical 
Transactions of the Royal Society B: Biological Sciences, 373(1746), Article 20170038. 

Schwardmann, P., & van der Weele, J. (2019). Deception and self-deception. Nature Human Behaviour, 
3(10), 1055–1061.  

Sim, J., & Wright, C. C. (2005). The kappa statistic in reliability studies: use, interpretation, and sam-
ple size requirements. Physical Therapy, 85(3), 257–268. 

Staddon, J. E. R. (1975). A note on the evolutionary significance of “supernormal” stimuli. The 
American Naturalist, 109(969), 541–545. 

Stogdill, R. M. (1948). Personal factors associated with leadership: A survey of the literature. The 
Journal of Psychology, 25(1), 35–71. 

Stouten, J., & de Cremer, D. (2010). “Seeing is believing”: The effects of facial expressions of emotion 
and verbal communication in social dilemmas. Journal of Behavioural Decision Making, 23(3), 
271–287. 

Syvänen, A. C. (2001). Accessing genetic variation: genotyping single nucleotide polymorphisms. 
Nature Reviews Genetics, 2(12), 930–942. https://doi.org/10.1038/35103535 

Szameitat, D. P., Darwin, C. J., Wildgruber, D., Alter, K., & Szameitat, A. J. (2011). Acoustic correlates 
of emotional dimensions in laughter: arousal, dominance, and valence. Cognition and Emotion, 
25(4), 599–611. 

Tanaka, K. D., Morimoto, G., Stevens, M., & Ueda, K. (2011). Rethinking visual supernormal stimuli 
in cuckoos: visual modeling of host and parasite signals. Behavioural Ecology, 22(5), 1012–1019. 

Tinbergen, N. (1948). Social releasers and the experimental method required for their study. The 
Wilson Bulletin, 60(1), 6–51. 

Tinbergen, N. (1951). The study of instinct. New York, NY: Clarendon Press; Oxford University Press. 
Tinbergen, N., & Perdeck, A. C. (1950). On the stimulus situation releasing the begging response in 

the newly hatched Herring Gull chick (Larus argentatus argentatus Pont.). Behaviour, 3, 1–39. 
https://doi.org/10.1163/156853951X00197 

Tops, M., van IJzendoorn, M. H., Riem, M. M., Boksem, M. A., & Bakermans-Kranenburg, M. J. 
(2011). Oxytocin receptor gene associated with the efficiency of social auditory processing. 
Frontiers in Psychiatry, 2, 60. https://doi.org/10.3389/fpsyt.2011.00060 

Tost, H., Kolachana, B., Hakimi, S., Lemaitre, H., Verchinski, B. A., Mattay, V. S., Weinberger, D. R., & 
Meyer-Lindenberg, A. (2010). A common allele in the oxytocin receptor gene (OXTR) impacts 
prosocial temperament and human hypothalamic-limbic structure and function. Proceedings of the 
National Academy of Sciences of the United States of America, 107(31), 13936–13941. 

Van den Berg, P., & Weissing, F. J. (2015). Evolutionary game theory and personality. In Evolutionary 
perspectives on social psychology (pp. 451–463). Cham: Springer. 

Van Vugt, M. (2006). Evolutionary origins of leadership and followership. Personality and Social 
Psychology Review, 10(4), 354–371. 

Van Vugt, M. (2009). Sex differences in intergroup competition, aggression, and warfare. Annals of the 
New York Academy of Sciences, 1167(1), 124–134. 

Van Vugt, M., de Cremer, D., & Janssen, D. P. (2007). Gender differences in cooperation and competi-
tion: The male-warrior hypothesis. Psychological Science, 18(1), 19–23. 



В.В. Ростовцева и др. Лидеры-обманщики 149

Volk, S., Thöni, C., & Ruigrok, W. (2012). Temporal stability and psychological foundations of coop-
eration preferences. Journal of Economic Behaviour & Organization, 81(2), 664–676.  

Wang, J., Qin, W., Liu, B., Wang, D., Zhang, Y., Jiang, T., & Yu, C. (2013). Variant in OXTR gene and 
functional connectivity of the hypothalamus in normal subjects. NeuroImage, 81, 199–204. 

Wang, Z., Mao, H., Li, Y. J., & Liu, F. (2016). Smile big or not? Effects of smile intensity on perceptions 
of warmth and competence. Journal of Consumer Research, 43(5), 787–805. 

Weissing, F. J. (2011). Animal behaviour: Born leaders. Nature, 474(7351), 288–289. 
Wolf, M., & Weissing, F. J. (2010). An explanatory framework for adaptive personality differences. 

Philosophical Transactions of the Royal Society B: Biological Sciences, 365(1560), 3959–3968. 
Wu, N., & Su, Y. (2015). Oxytocin receptor gene relates to theory of mind and prosocial behaviour in 

children. Journal of Cognition and Development, 16(2), 302–313. 
Wu, S., Jia, M., Ruan, Y., Liu, J., Guo, Y., Shuang, M., Gong, X., Zhang, Y., Yang, X., & Zhang, D. 

(2005). Positive association of the oxytocin receptor gene (OXTR) with autism in the Chinese 
Han population. Biological Psychiatry, 58(1), 74–77. 

Yamagishi, T., Mifune, N., Li, Y., Shinada, M., Hashimoto, H., Horita, Y., Miura, A., Inukai, K., Tanida, 
S., Kiyonari, T., Takagishi, H., & Simunovic, D. (2013). Is behavioural pro-sociality game-specific? 
Pro-social preference and expectations of pro-sociality. Organizational Behavior and Human 
Decision Processes, 120(2), 260–271. https://doi.org/10.1016/j.obhdp.2012.06.002 

Zaccaro, S. J., Green, J. P., Dubrow, S., & Kolze, M. (2018). Leader individual differences, situational 
parameters, and leadership outcomes: A comprehensive review and integration. The Leadership 
Quarterly, 29(1), 2–43.


