
Dunbar, R. I. M., Teasdale, B., Thompson, J., Budelmann, F., Duncan, S., van Emde Boas,
E., & Maguire, L. (2016). Emotional arousal when watching drama increases pain
threshold and social bonding. Royal Society Open Science, 3(9), 160288. https://doi.
org/10.1098/rsos.160288

Echterhoff, G., Higgins, E. T., & Levine, J. M. (2009). Shared reality: Experiencing com-
monality with others’ inner states about the world. Perspectives on Psychological
Science, 4(5), 496–521. https://doi.org/10.1111/j.1745-6924.2009.01161.x

Kern, A., & Moll, H. (2017). On the transformative character of collective intentionality
and the uniqueness of the human. Philosophical Psychology, 30(3), 319–337.
https://doi.org/10.1080/09515089.2017.1295648

Rennung, M., & Göritz, A. S. (2015). Facing sorrow as a group unites. Facing sorrow in a
group divides. PLoS ONE, 10(9), 1–22. https://doi.org/10.1371/journal.pone.0136750

Shteynberg, G., Hirsh, J. B., Wolf, W., Bargh, J. A., Boothby, E. J., Colman, A. M., …
Rossignac-Milon, M. (2023). Theory of collective mind. Trends in Cognitive
Sciences, 27(11), 1019–1031. https://doi.org/10.1016/j.tics.2023.06.009

Tomasello, M. (2016). A natural history of human morality. Harvard University Press.
Tomasello, M. (2019). Becoming human. A theory of ontogeny. Harvard University Press.
Tomasello, M., & Carpenter, M. (2007). Shared intentionality. Developmental Science,

10(1), 121–125. https://doi.org/10.1111/j.1467-7687.2007.00573.x
Tomasello, M., Melis, A., Tennie, C., Wyman, E., & Herrmann, E. (2012). Two key steps

in the evolution of human cooperation: The interdependence hypothesis. Current
Anthropology, 53(6), 673–692. https://doi.org/10.1086/668207

Tomasello, M., & Rakoczy, H. (2003). What makes human cognition unique? From indi-
vidual to shared to collective intentionality. Mind and Language, 18(2), 121–147.
https://doi.org/10.1111/1468-0017.00217

Tomasello, M., & Vaish, A. (2013). Origins of human cooperation and morality. Annual Review
of Psychology, 64(1), 231–255. https://doi.org/10.1146/annurev-psych-113011-143812

Wolf, W., Launay, J., & Dunbar, R. I. M. (2015). Joint attention, shared goals, and social bond-
ing. British Journal of Psychology, 107(2), 322–337. https://doi.org/10.1111/bjop.12144

Wolf, W., & Tomasello, M. (2019). Visually attending to a video together facilitates great
ape social closeness. Proceedings of the Royal Society B, 286(1907), 20190488.
https://doi.org/10.1098/rspb.2019.0488

Wolf, W., & Tomasello, M. (2020a). Human children, but not great apes become socially
closer by sharing an experience in common ground. Journal of Experimental Child
Psychology, 199, 104930. https://doi.org/10.1016/j.jecp.2020.104930

Wolf, W., & Tomasello, M. (2020b). Watching a video together creates social closeness
between children and adults. Journal of Experimental Child Psychology, 189, 12.
https://doi.org/10.1016/j.jecp.2019.104712

Wolf, W., & Tomasello, M. (2023). A shared intentionality account of uniquely human
social bonding. Perspectives on Psychological Science. https://doi.org/10.1177/
17456916231201795

Historical myths define group
boundaries: A mathematical sketch
and evidence from Ukraine

Matthew R. Zeffermana,b and Paul E. Smaldinoc,d*

aDepartment of Defense Analysis, Naval Postgraduate School, Monterrey, CA,
USA; bInstitute of Human Origins, Arizona State University, Tempe, AZ, USA;
cDepartment of Cognitive and Information Sciences, University of California,
Merced, CA, USA and dSanta Fe Institute, Santa Fe, NM, USA
mrzeffer@nps.edu
psmaldino@ucmerced.edu
https://zefferman.com
https://smaldino.com

*Corresponding author.

doi:10.1017/S0140525X24000839, e196

Abstract

The authors’ proposal for the evolutionary origins of historical
myths does not hold up to scrutiny, as illustrated by a simple
mathematical model. Group-level explanations, such as defining

the conditions for in-group membership, are dismissed by the
authors but are far more plausible, as illustrated by the ongoing
war in Ukraine.

The target article proposes that historical myths are cultural tech-
nologies for coalitional recruitment that exploit cognitive mecha-
nisms for measuring fitness independence. The main challenge
for this proposal, as we see it, is that the fitness interdependence
between individuals in large groups is vanishingly small.
Therefore, any cognitive mechanisms that explicitly evolved for
identifying fitness interdependence worth their salt are unlikely
to be fooled by historical myths to the contrary.

Imagine a world where there is a large-ish population, say N =
100,001 individuals. Each individual starts with some amount of
resources, G, and can contribute some amount, b < G, to a collec-
tive enterprise. Any amount that is contributed (in a typical
public-goods-like fashion) is doubled and the results are shared
with everyone else in the group. Therefore, the population gener-
ates its highest total resources, N(G + b), if everyone contributes,
and its lowest total resources, NG, if no one contributes.

For the individual, however, it always pays more to not con-
tribute. Generally, the payoff to an individual who contributes
is G + 2pb – b, where p is the fraction of other individuals who
contribute. The payoff to a non-contributor is G + 2pb. In other
words, non-contributors always do better than contributors, no
matter how much the latter contribute, because the non-
contributors get all the benefits of the collective enterprise but
do not pay the costs. This is a standard linear public goods
game. Note that there is very little fitness interdependence
between two typical members of this group. For this collective
enterprise, it is at most 2b/N.

Now imagine that some people in the population are condi-
tional contributors who only contribute if they hear historical
myths that their population is an ancient group with a long his-
tory. Other people either lack this cognitive machinery or have
a more refined cognitive machinery that is not easily fooled by
historical myths. When hearing historical myths, the former
would contribute to the collective enterprise and the latter
would not. Even assuming that some actors are willing to pay
the cost of creating and perpetuating cultural myths, the individ-
uals who are not fooled by these myths will tend to do better
because they receive the benefits of cooperation without paying
the cost. This suggests that malfunctioning cognitive mechanisms
for fitness interdependence is an unlikely explanation for the con-
tent of historical myths because such cognitive mechanisms
would be quickly weeded out.

The authors assert that their explanation does not require cul-
tural group selection and that individual cognitive mechanisms
suffice to explain historical myths. However, population-level
explanations like cultural group selection can explain why
individual-level cognitive mechanisms are or are not likely to
evolve. In particular, a cultural group selection perspective sug-
gests a functional explanation of historical myths as a group-level
trait (Smaldino, 2014) for indicating the scale of cultural variation
and, therefore, the scale of cooperation (Henrich &
Muthukrishna, 2021). Cultural group selection models suggest
that the scale of cooperative interaction is likely to be at the
scale of cultural variation, which can be measured by a cultural
fixation index (Bell, Richerson, & McElreath, 2009; Handley &
Mathew, 2020; Henrich, 2004; Richerson et al., 2016), which
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quantifies how much total cultural variation can be explained by
variation between groups. This may be especially relevant in
understanding intergroup conflict (Zefferman & Mathew, 2015).

We suspect that the function of many historical myths is to
clarify the scale of existing cultural variation. That is, they help
distinguish cultural in-group from cultural out-group. This
hypothesis predicts that the scale of historical myths, especially
successful ones, will tend to correspond to the scale of cultural
boundaries – not to the scale of fitness interdependence. This
would especially be true for large groups, as fitness interdepen-
dence decreases exponentially with group size and is therefore
very small in groups the size of bands, tribes, or nations
(Henrich, 2004). Cultural similarity within groups has no such
bounds on scale.

Take the authors’ example of the ongoing conflict in Ukraine
and the historical myths spread by Putin and his allies about the
long historical association between Ukraine and Russia – that they
are all “one people.” According to the authors, the function of this
rhetoric was to encourage the Ukrainian people to join with
Russia by activating their cognitive mechanisms for detecting
their fitness interdependence with the Russian people. If so, it
failed spectacularly. However, we suggest that the function of
these myths is to define cultural boundaries for Putin’s domestic
audience. Putin not only invoked a long history of Ukrainians and
Russians as one people but also invoked cultural similarities with
some (especially Russian-speaking) people in Ukraine against
those who he identifies as “Nazis.”

To Westerners, the idea that Ukraine – with a Jewish president
whose family members were killed in the holocaust – is led by
Nazis is ludicrous. But in Putin’s narrative, “Nazism” is a stand-in
term for Western culture and influence. Most of Putin’s speech
marking the beginning of the 2022 invasion of Ukraine focused
not on the unity of the Russian and Ukrainian people, but on
the dangers to Russia due to Western expansion, comparing
this expansion to the 1941 invasion of Russia by Nazi
Germany – the last time Russia was invaded from the West
(Atlantic Council, 2023). The initial goal of the Russian operation
was rapid neutralization of Ukrainian leadership, indicating his
promise to “de-nazify” Ukraine was aimed at Ukraine’s elected
political leaders. When the Russian forces met with stiff resis-
tance, however, the narrative quickly shifted to where Russian
state media defined “Nazism” in Ukraine as applying to a “consid-
erable number of the population (very likely most of it),” and
claimed that Ukrainians “disguise Nazism as the aspiration to
‘independence’ and the ‘European’ (Western, pro-American)
path,” and that “the collective West is in itself the architect,
source, and sponsor of Ukrainian Nazism” (Sergeytsev, 2022;
Snyder, 2022; Stanley, 2022). Instead of activating Ukrainian cog-
nitive machinery to see fitness interdependence with Russia,
Putin’s historical myths seem to be about defining a Russian
“us” in opposition to a Ukrainian or Western “them.”
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Abstract

The commentaries addressed various aspects of our account of
historical myths. We respond by clarifying the evolutionary the-
ory of coalitional psychology that underlies our claims (R1). This
addresses concerns about the role of fitness interdependence in
large groups (R2), cultural transmission processes (R3), alterna-
tive routes to nation-building (R4) and the role of proximal
mechanisms (R5). Finally, we evaluate alternative theories (R6)
and discuss directions for future research (R7).

We sincerely thank all commentators for their thoughtful engage-
ment with our article and for sharing their valuable insights. We
are pleased that our work has garnered attention from researchers
across a broad spectrum of disciplines. Most major traditions in

†These authors contributed equally to this work.
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