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Abstract

We study game-theoretic models of human evolution to analyze fundamentals of
human nature. Rival-claimants games represent common situations in which ani-
mals can avoid conflict over valuable resources by mutually recognizing asym-
metric claiming rights. Unlike social-dilemma games, rival-claimants games have
multiple equilibria which create a rational role for communication, and so they may
be good models for the role of language in human evolution. Many social animals
avoid conflict by dominance rankings, but intelligence and language allow mutual
recognition of more complex norms for determining political rank or economic
ownership. Sophisticated forms of economic ownership could become more ad-
vantageous when bipedalism allowed adaptation of hands for manufacturing useful
objects. Cultural norms for claiming rights could develop and persist across gen-
erations in communities where the young have an innate interest in learning from
their elders about when one can appropriately claim desirable objects. Then com-
petition across communities would favor cultures where claiming rights are earned
by prosocial behavior, such as contributions to public goods. With the development
of larger societies in which many local communities share a common culture, indi-
viduals would prefer to interact with strangers who identifiably share this culture,
because shared cultural principles reduce risks of conflict in rival-claimants games.

Keywords Rival-claimants games - Multiple equilibria - Focal-point effect -
Claiming rights - Contentious compliance

The development of language was an essential step in the evolution of humanity
from apes in Africa to a species capable of dominating the entire world. Language
has enabled humans to coordinate with each other and to trust each other in ways
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that go far beyond the capabilities of other social mammals. Game theory is a basic
methodology for analyzing such fundamental problems of coordination and trust, and
so this paper considers some simple game-theoretic models to see what insights they
may offer into the evolution of our species.

As defined by Nash (1950), an equilibrium in a game is a prediction of one feasible
strategy for every player, such that each player’s predicted strategy maximizes the
player’s own expected payoff against the others’ predicted strategies. When a game
has multiple equilibria, anything that focuses the players’ attention on one equilib-
rium may lead them to expect it, and thus to rationally play it, according to Schelling’s
(1960) focal-point effect. When the players in a game are animals without language,
these focal factors must be conditions in the environment that are evident and salient
to the animals; but in many interactions there may be no way to find natural envi-
ronmental cues for coordinating attention on any but the simplest equilibria. The
introduction of language greatly expands the ability of groups to jointly focus their
attention on alternative plans of action. When players share a language, any equi-
librium could be made focal by one or more individuals talking prominently about
it, describing the equilibrium and publicly recommending that everyone should act
according to this equilibrium. By definition of a Nash equilibrium, a belief that oth-
ers will comply with this recommendation would make compliance a best response
for each player.

So in a game that has multiple equilibria, the players’ rational behavior can be
influenced by mere words (cheap talk) when the players share a language in which
alternative equilibria can be described. On the other hand, if a game has only one
equilibrium, then the players can be rationally responding to each other in a mutually
understood pattern of behavior only if that pattern is the unique equilibrium, regard-
less of what anybody might have said before the game. Thus, games with multiple
equilibria provide our basic models of how language can help rational self-interested
individuals to solve coordination problems.

However, much of the literature on game-theoretic models of human evolution
(see, e.g., Bowles & Gintis, 2011; Choi & Bowles, 2007; Panchanathan & Boyd,
2004) has tended to emphasize social-dilemma games or public-goods games which
have a unique noncooperative equilibrium when the game is played once. These
games have been seen as interesting models for studying the emergence of human
cooperation, because cooperative behavior can be sustained in equilibria in infinitely
repeated versions of these games. But the uniqueness of equilibrium in a one-stage
social-dilemma game means that we cannot find a rational coordinating role for lin-
guistic communication in the simplest version of these games.

Thus, before analyzing the development of cooperation in social-dilemma games,
this paper starts from an assumption that social animals regularly play some games
that have multiple equilibria, here formalized by rival-claimants games. These rival-
claimants games can be interpreted as models of animal conflict, where two individu-
als confront a valuable prize that can benefit at most one of them, and a costly conflict
will result if they both try to claim it. Such conflict models have been considered
in the evolutionary game theory literature since Maynard Smith (1974, 1982), but
there has been less attention to the fact that the multiplicity of Nash equilibria in
these games makes them situations in which players could find something useful to
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say when they develop language. In the symmetric equilibrium of a rival-claimants
game, the expected benefit of the prize is cancelled out by the players’ expected
losses from conflict over it. But a capability for language could enable two individu-
als to break the symmetry of the game with statements such as “I saw it first, so you
should let me have it,” or “you took the last one, so now it’s my turn to take this one.”
Furthermore, as will be shown below, rational cooperation in social-dilemma games
can be readily supported in a society where individuals have language and regularly
play these rival-claimants games. By this analysis, we can show how the introduction
of language may greatly expand the kinds of rational strategic behavior that cultural
norms can support through Schelling’s focal-point effect.

Even with language, however, the scope of the focal-point effect must be limited
to behavior that satisfies the individual best-response property of Nash equilibrium.
Rational players should be expected to reject the credibility of anyone’s promise to
act in a way that would not be in his best interest.! That is, for players to use a lan-
guage in negotiating focal equilibria of games, not only must the players understand
how different strategies of the game are described in the language, but also the play-
ers must have some ability to recognize and discredit any suggestion that someone
would behave against his own interests.? But even if this credibility question might
seem to raise potentially daunting cognitive requirements for general games, it will
be straightforward to verify in the rival-claimants games that are considered here.

Gains of Coordination in Rival-Claimants Games

So let us consider a simple rival-claimants game, which exemplifies a broad class of
interactions among animals in which a coordination problem arises.® The players of
this game are two individuals of the same species who have encountered each other
near some valuable resource (perhaps a morsel of food, or a mating opportunity)
which can provide benefits to at most one of them. An individual who successfully
claims the resource can get a payoff V, which measures the net increase of expected
reproductive fitness that this resource can provide. But if both individuals try to claim
the resource, then the resulting conflict will have a cost C to both of them. Here the
parameters V and C are assumed to be given positive numbers (say V=2, C=3). An
individual who defers, instead of trying to claim the resource, will get payoff 0 (no
net increase or decrease in reproductive fitness). So when this game is played by two

! This credibility question has been examined from the perspective of evolutionary anthropology by Scott-
Phillips (2007), and a general game-theoretic formulation has been developed by Myerson (1989).

2 Dunbar (1998) reports evidence that brains of many social mammals may have evolved for some capa-
bility of understanding the behavior of others in their band or community, with larger communities
requiring larger brains. In the framework of Tomasello et al. (2005), an individual’s ability to recognize
how others’ behavior would be guided by their interests is understanding intentional action, and com-
municating with others to coordinate on a preferred focal equilibrium is shared intentionality.

3 Our rival-claimants games are very similar to the hawk-dove games of Maynard Smith (1982). Rival-
claimants games with the structure defined here have been used by Myerson (2004, 2009) for modeling
the foundations of law and other institutions of human civilization, and hawk-dove games were similarly
used by McAdams (2000).
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Table 1 A game between rival 2 defers 2 claims
claimants to a valuable resource 1 dofors 0.0 0.V
worth V )

1 claims V,0 —-C,-C

1’s payoff, 2’s payoff

animals, whom we may call individual 1 and individual 2, their respective payoffs
depend on their decisions to claim or defer as in Table 1. We assume that the payoffs
here represent a measure of the net increase of expected reproductive fitness that each
player would get from each outcome of the game.

This game has three Nash equilibria. There is an equilibrium in which individual
1 claims and 2 defers, yielding payoffs V for individual 1 and 0 for individual 2.
This equilibrium corresponds to the social understanding that individual 1 “owns”
the resource. But the game also has an equilibrium in which individual 2 claims and
individual 1 defers, yielding payoffs 0 for individual 1 and V for individual 2, and this
equilibrium is our model of individual 2 owning the resource. In addition, the game
has a symmetric equilibrium in which each player independently randomizes, defer-
ring with probability p=C/(V +C), but claiming with probability 1-p=V/(V+C), so
that each player gets an expected payoff equal to zero (because Vp—C(1-p)=VC/
(V+C)-CV/(V+C)=0).4

Genetic variation within the species could induce some probabilistic variation in
the behavior of such animals when they interact in this game. But if one of the alter-
native actions (claiming or deferring) would yield a higher expected payoff against
the distribution of actions in the general population that an individual could encoun-
ter, then individuals who use this action would tend to reproduce more, so that this
action would steadily become more common in the population. Thus, a distribution
of actions in the population can be stable only if it forms an equilibrium of this game,
where everybody uses a payoff-maximizing action.

This game is symmetric between the two players, each of whom just views the
game as an interaction between itself and a rival, with no awareness of what label we
have given it (“1” or “2”). So in the absence of any cues to break the players’ sym-
metry in this game, they could only implement the symmetric equilibrium, where
both get expected payoff 0, and so the expected cost of conflict among these animals
would cancel out their expected benefits from the resource.

This wasteful conflict could be avoided, however, among players who shared some
basic cognitive ability to find symmetry-breaking cues and coordinate on an asym-
metric outcome where one of them gets the resource without conflict. For example,
animals that can assess their relative sizes might use their sizes as symmetry-breaking
cues for a coordination strategy of deferring if smaller but claiming if larger than

4 The rival-claimants model could be extended to allow that, if both players claim or both players defer
then they will play again, repeating until a round when someone defers while the other claims, and then
they stop. This repeated game has sequentially rational equilibria in which the players would act as in
the symmetric randomized equilibrium at each round after the first, so that expected payoffs after the first
round are zero. Then the game at the first round is still essentially as in Table 1, with the same three pos-
sible equilibria for their first-round play. With this interpretation, the payoffs in Table 1 are compatible
with an assumption that one of these players will ultimately get the prize, but only after a potentially long
war of attrition if their initial actions affirm the symmetry of the game.
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the other player. This ability to exploit resources without conflict among members
of their group could enable such coordinating players to attain a relatively higher
reproductive fitness and thus increase their numbers. So Maynard Smith (1982, 1986)
showed that a simple coordination strategy (which he called bourgeois)® can become
evolutionarily stable in a hawk-dove game that is similar to our rival-claimants game.

To formulate Maynard Smith’s argument in our framework, suppose that animals
of some species regularly meet in randomly matched pairs to play rival-claimants
games where, for each game, some aspect of the situation could identify one of the
players as the “owner” and the other as the “intruder” for this game. Let Q denote the
fraction of this population that recognizes these distinctions and applies the simple
coordination strategy of claiming when identified as owner but deferring when iden-
tified as intruder. The remaining 1 —Q fraction of population ignore these distinctions
and can only use a simple strategy of claiming or deferring regardless of their situa-
tional identity. Let & denote the fraction of ignorant players that are expected to defer.

Notice first that any player who defers gets payoff 0 in a rival-claimants game.®
For any given fractions Q and 3, a coordinating player’s expected payoff from claim-
ing would be

W(Q,0)=V - (1-Q)(1-8)(V+C)=[Q + (1-Q)3—pl(V+C),

and then the coordinating players’ overall expected payoff would be W(Q,5)/2
when random matching gives each coordinating player a probability 1/2 of getting
the cue to claim. On the other hand, an ignorant player’s expected payoff from claim-
ing would be.

U(Q,8)=V - [Q2+(1-Q)(1-8)|(V+C) = [Q/2 + (1-Q)3—p](V+C).

Among the two strategic alternatives for the ignorant players, claiming or defer-
ring, one alternative should vanish from the behavior of the ignorant population in
equilibrium if it yields a strictly worse expected payoff than the other. So an equi-
librium must have 6=0 if U(Q,5)>0, but it must have 6=1 if U(Q,3)<0, and it can
have 0<d<1 only if U(Q,0)=0. In fact, for any given Q, there is a unique J that can
satisfy these equilibrium conditions, but we must consider three parametric cases.
When Q<2 min{p,1—p}, the equilibrium conditions can be satisfied only by & =
(»—Q72)/(1-Q), which yields expected payoffs U(Q,5)=0 for the ignorant players,
and W(Q,0)/2 = (V+C)Q/4 for the coordinating players. When Q>2(1—p) (which
can happen with V<C), the equilibrium conditions can be satisfied only by 6=1,
which yields payoffs 0 for the ignorant players and W(Q,3)/2=V/2 for the coordi-
nating players. Finally, when Q>2p (with C<V), the equilibrium conditions can be
satisfied only by 8=0, which yields payoffs U(Q,d) = (Q/2—p)(V+C) for the igno-
rant players, and W(Q,3)/2 = (Q/2—p/2)(V+C) for the coordinating players. Notice
that, as long as Q>0. the coordinating players get strictly higher average payoffs
than the ignorant players in all three cases here. Thus, as higher payoffs here corre-
spond to higher reproductive fitness, the coordinating players should be expected to

> We avoid the term “bourgeois” here because, in a search for the evolutionary roots of human nature, it
would seem unhelpful to suggest, even implicitly by our terminology, that a fundamental strategic adap-
tation should be considered primarily as a characteristic of modern urban Europeans.

% This constant 0 payoff for deferring makes analysis of rival-claimants games a bit simpler than hawk-
dove games.
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reproduce more than the ignorant players, and so the fraction of coordinating players
should steadily increase to Q=1. In this way, the coordination strategy becomes a
self-enforcing norm in the population.

So in environments where animals regularly confront situations that fit the rival-
claimants game model, we may expect an evolutionary tendency for a successful
species to reduce the costs of conflict among its members by developing norms or
principles for determining which individual should defer to the other’s claim in these
games. The players’ ability to apply these coordinating principles could be inherited
genetically in their species, or these principles might be learned from parents and
elders as part of the culture of the players’ local community or band. In any case,
the two players must be able to apply these shared principles to establish agreement
about which one of them should claim the prize, and so the complexity of these
symmetry-breaking principles cannot exceed the cognitive abilities of animals in this
species.

Different Principles for Assigning Claiming Rights

Before considering how a capability for language could enable humans to develop
complex coordination strategies, we should consider the simple principles that ani-
mals with lesser cognitive abilities have commonly used to break the symmetry of
games like the rival-claimants games. We may make a distinction between principles
that assign claiming rights based only on the players’ identities, independently of
the prize, and principles where the assignment of claiming rights can depend on a
player’s prior relationship with the prize in contention.

If the selection of the asymmetric focal equilibrium depends only on the players’
individual identities, then an expectation that individual 1 should defer to individual
2 in one rival-claimants game would imply that 1 should defer to 2 for every possible
prize. This happens among social animals that develop a pecking order. That is, one
simple way that a band or community of animals may reduce conflict in rival-claim-
ants games is by developing a hierarchy of social ranks such that each individual
would always be expected to defer when playing against anyone of higher rank. The
criteria by which these animals establish their relative rankings could be described
as political, as they effectively give higher-ranked individuals a power to command
deference from their inferiors. Such political symmetry-breaking can create substan-
tial inequality among the members of the community, with the dominant high-ranked
individuals claiming the benefits of most resources.

The other common way to break the players’ symmetry in these games is to assign
claiming rights to the individual who has a longer association with the prize in ques-
tion, as if prior association entails a right of economic ownership. This economic
principle might not create so much inequality among individuals, if each individual
has an equal opportunity to establish ownership over different resources. The poten-
tial of economic ownership criteria for discriminating among rival claimants was
particularly emphasized by Maynard Smith (1982), by his use of the terms owner,
intruder, and bourgeois in his discussion of hawk-dove games. But cognitively lim-
ited animals may be able to establish such ownership-by-priority only for a very
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limited range of cases, such as when the prize has a fixed location that an individual
can consistently and observably patrol, so that any newcomer would know that the
incumbent was already there to claim the prize.

The terms political and economic have been used here to describe these two ways
that animals commonly break the players’ symmetry in rival-claimant games. If
the distinction between economics and politics is fundamental in some meaningful
sense, then it should correspond to some distinction that can be found in the study
of other social animals. These two ways for social animals to reduce conflict, either
by expecting deference to the claims of higher rank or by expecting deference to the
claims of prior ownership, could indeed be considered as a biological extension of the
distinction between politics and economics in human affairs.

Now consider the possibility of a population that mixes individuals of two types
that apply two different criteria for identifying which player has claiming rights (or
ownership), and suppose that these two criteria have probability B of designating
different “owners” in any match. With random matching, an individual whose crite-
rion is used by a Q fraction of the population would get expected payoff [V—(1-Q)
B(V+C)]/2, which is increasing in Q. Thus, the expected payoff advantage accrues to
the more common type, and its population share should then grow until it comprises
the whole population. So any coordination strategy that these individuals can under-
stand could become a stable self-enforcing equilibrium.

But once established, the prevailing criterion creates a further advantage for
any adaptation that could increase an individual’s probability of being identified as
“owner” in a rival-claimants game. Thus, political coordination criteria may promote
the development of attributes (such as size or strength) that can be helpful for assert-
ing dominance over others, while economic criteria favor individuals who can invest
more in establishing their right to specific resources. (See also Sherratt & Mesterton-
Gibbons, 2015.)

A community of intelligent social animals could develop more complex conven-
tions or norms for defining who should claim in any instance of a rival-claimants
game, as long as these norms depend on conditions that the players can jointly
observe and understand. These claiming norms could be part of a group culture that
depends on what individuals learn from elders in their community as they grow up.
For example, social norms might include an expectation that, in some class of situ-
ations, individuals who have repeatedly played similar rival-claimants games with
each other previously should take turns claiming. That is, if individual 1 claimed and
individual 2 deferred the last time that they met in such a rival-claimants game then,
under this norm, 1 should defer and 2 should claim this time. Another possible con-
vention might involve dividing the community’s territory into sectors that “belong”
to specific individuals who then have superior claiming rights over certain kinds of
resources within their own sector. Claiming rights could be different for different
kinds of resources; and so a community might recognize a dominant individual’s
right to claim food from lower-ranked individuals, who might nonetheless have a
recognized right to claim valuable tools that they made for themselves. Any such
norms can be self-enforcing as long as they are understood and recognized by all the
players.
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However, the ability of intelligent social animals to use more complex coordina-
tion conditions may depend on their capabilities for communicating with each other.
Consider a rival-claimants game involving players from a community where the coor-
dinating principles would stipulate that, when some condition X holds, individual 1
should claim the prize. While this condition X must be something that both of the
players can observe, there might be some situation where 1 has observed condition
X but is not sure whether 2 is also aware of X. Then 1 should want to use any avail-
able form of communication to indicate this condition X to individual 2. If X can be
verified by looking at something in their immediate environment, then 1 could sim-
ply point at it; but if X depended on something that 1 and 2 did on the previous day,
then 1 might need language to remind 2 about their previous interaction. Whether by
gestures or words, 1 would want to let 2 know that 1 is expecting 2 to defer because
condition X is satisfied. The credibility of such a message would be easy to verify in
this rival-claimants game, given that the socially prescribed coordination principles
depend only on conditions that the players can jointly observe. Individual 2 should
not doubt that 1 intends to claim when conditions indicate that 2 should defer, and
2 can verify the condition X from direct observation once it has been pointed out. A
false assertion of X could be rejected; that is, if 2°s observations did not verify 1’s
assertion of X, then 2 might simply believe that 1 was lying, that 1 knew the actual
conditions to be as 2 perceived them, and that both should be expected to play the
game according to this knowledge.’

Correlated equilibria, which have been analyzed by game theorists since Aumann
(1974), may involve complex strategies for joint randomization that would be diffi-
cult or impossible to negotiate without language. For example, if two modern humans
were to play a rival-claimants game, they might decide to let the allocation of the
prize be determined by a fair coin toss, perhaps agreeing that 1 should claim if the
coin is Heads, but 2 should claim if Tails. If the loser of the coin toss subsequently
tried to argue that they should do it again and base their decisions on a second toss,
the winner could reply that the first toss was what they had agreed to use, and that
no other toss should be considered. So the winner could confidently assert a right to
claim, and the loser would rationally defer. Thus. the verbal suggestion by one player
to base their actions on a coin toss in this particular way, along with the other player’s
verbal acceptance of this suggestion, would create a shared self-enforcing under-
standing to implement this random allocation rule. But this result depends critically
on the players having common knowledge of this shared understanding that their
decisions should depend on this otherwise-irrelevant coin toss in this specific way.
Without language, two animals might have nothing to guide them toward a shared
understanding of how their decisions to claim or defer should depend on any such
random observable event.

7 Furthermore, a reputation for falsehood and deception could reduce an individual’s social rank, result-
ing in a loss of claiming rights in subsequent games. See also the discussion below of claiming rights as
inducements for prosocial cooperation.
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Coevolution of Manual Skills for Production and Social Norms for
Economic Ownership

Thus, social intelligence and language can expand the forms of ownership that a
community can recognize and enforce, and economic ownership can be helpful for
encouraging individuals to invest in improvement of their resources. These points
should be considered in relation to the development of bipedalism, which we know
characterized the evolution of humanity’s australopithecine ancestors after they
diverged from other great apes. A primary advantage of walking on two legs would
be to free the hands for making, manipulating, and transporting useful objects. So
it seems likely that the development of bipedalism was followed by an increased
reliance on things that individuals made with skilled manual craftsmanship, which
could have included shelters, sacks, and garments, as well as weapons and tools.® But
whenever something is useful and requires effort to make, others could be tempted
to take it for their own use without investing in its manufacture. If a dominant indi-
vidual could be expected to take anything useful from anyone else, the advantages
that drove the development of skilled hands would be dissipated.

For example, consider a game where individual 1 first chooses whether to invest
in making a useful object at some cost K. If 1 chooses to not invest then individu-
als 1 and 2 both get payoff 0. But if 1 invests then 1 and 2 play a rival-claimants
game where this object is the prize, and the payoffs are as in Table 1, except that
we must subtract the investment cost K from 1’s payoff in all four cells. Suppose
that V>K >0, and both players would know that 1 made the object. Then this game
has a strict equilibrium where 1 invests and then claims while 2 defers. But there
is no equilibrium where 1 invests and then defers, because 1 could do better by not
investing (as 0>-K). So this model suggests that the development of hands capable
of sophisticated manufacturing would require some complementary development of
social norms that support a manufacturer’s rights to economic ownership of valuable
manufactured objects.

In a rival-claimants game where the prize is an object that one individual made,
it is not hard for the players’ symmetry to be broken in favor of the individual who
made it, as an expectation that the manufacturer will claim it can deter others from
trying do so. To implement this equilibrium where the manufacturer has claiming
rights, it is sufficient that everyone else knows that they did not make it. So a first
evolutionary step toward human culture, even before the development of language,
could have been an increased propensity to accept that the individual who crafted an
object may have a special right to claim it. That is, along with bipedal locomotion and
hands like our own, our early bipedal ancestors might have also developed a funda-
mental propensity to perceive hand-made items as belonging to individuals by a prin-
ciple of prior association, even while such economic ownership might not have been
recognized for many other kinds of resources. (See also Kanngiesser et al., 2020.)

8 Our ancestors had been bipedal for a few million years when the oldest known stone tools were made,
but other less durable items could have been manufactured earlier without leaving any observable traces
today.
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Individuals’ rights to claim things that they have made for themselves can pro-
mote the development of general manual skills for making some basic kit of essential
items; but the greater gains of technical specialization, which have been so impor-
tant in human history, depend on broader social support for economic rights that are
acquired by exchange. An individual can realize greater benefits from an investment
in specialized manufacturing skills if the products of his skills can be offered to others
in exchange for some valued compensation; but such exchange requires purchasers to
have some confidence in their ability to retain use of an item that they did not actu-
ally make. In the framework of our rival-claimants games, the purchaser needs some
way to communicate to any potential rival the message: “You should defer to my
claim here because I bought this from the one who made it, and you did not!” So the
development of specialized manufacturing skills depends both on some broad recog-
nition of economic property rights and on some ability to communicate information
about transactions in which rights to manufactured items are exchanged. Negotiation
of terms for purchase agreements also require some ability to communicate mutu-
ally understood messages, such as about how many eggs one might offer to buy a
hand-axe. Thus, rewards of skilled specialization could accrue to communities that
developed a basic form of language.’

So in communities of individuals with specialized skills, claiming rights would
necessarily depend on a complex system of exchanges, some of which might be
understood as customary transactions and others as negotiated agreements between
the transacting parties. For a community of intelligent social animals to maintain a
culture where such complex rules can determine claiming rights, it must be something
that young members of the community are ready to learn from their elders (Locke
& Bogin, 2006). As we have seen, individuals who do not recognize the prevailing
norms for ownership or claiming rights in their community will suffer higher costs
of conflict. So an increasing complexity of culturally-defined claiming rules would
induce selective pressures that favor individuals with greater inclination and aptitude
for learning these social rules that define when it is socially appropriate for them to
claim valued resources. That is, in addition to having an innate desire for the prizes
in question, a young individual should also be very sensitive to its elders’ approval or
disapproval of its youthful efforts to claim these desirable prizes. In growing up, an
individual should feel driven to learn how to claim good things only when doing so
would meet with social approval. For this purpose, it would be adaptive for the innate
desire to claim good things to be moderated by an innate desire to avoid disapproval
by others (shame).

In this way, adaptations for development of complex claiming rules in systems
of rival-claimants games can give rise to a species where children want to learn the
principles that determine when they can appropriately claim things that they desire.
In such a species, the ability to communicate abstractions would become particularly
valuable, as children would actually want to hear from their parents about why their

° Lieberman (2002, 2006) observed that the neural systems that humans utilize for understanding and
producing language are closely related to systems that animals use for learning and executing complex
motor skills. So we may also speculate that the first development of language could have involved a
redirection of some enhanced neural capabilities that had initially developed for mastering sophisticated
manual tasks.
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claiming in some situation would be right or wrong. Furthermore, once an individual
has learned the principles that determine claiming rights in his society, he would also
benefit from the ability to communicate in ways that help to focus others’ attention
on conditions that favor his own claims. Thus, a system of rival-claimants’ games
could create evolutionary conditions that are conducive to the development of greater
abilities for abstract language.

Claiming Rights as Inducements for Prosocial Cooperation

The evolutionary development of a species with a propensity for learning complex
social rules for claiming rights sets the stage for cultural group selection in competi-
tion among communities. Norms that increase aggregate reproductive fitness in a
community make it more likely to grow and generate new colonies (as observed
by Soltis et al., 1995). A key point here is that norms that define claiming rights in
rival-claimants games are intrinsically self-enforcing against individual deviations,
because a minority who tried to claim where they were expected to defer would
just suffer increased costs of conflict, and so migrants into a successful community
may be expected to learn and adopt its norms. Under these conditions, as Boyd and
Richerson (2010) have argued, cultural group selection can become the primary force
for evolution of social behavior. That is, competition among communities can favor
those with cultural norms and principles that have advantages for increasing total
reproductive fitness. (See also Boyd & Richerson, 2009; Boyd et al., 2011; Boyd,
2018.)

So let us examine how social norms for claiming rights can create incentives for
other useful behavior in the community. For example, there could be some class of
rival-claimants games where everyone understands that the one who should claim
is the one, among the players, who has the longer record of doing certain kinds of
observable actions in the community. If these observable actions are actually benefi-
cial to the community, such as actions to confront and drive away dangerous preda-
tors, then the right to claim some valuable resources would effectively become 