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EvoLuTioN AND MORAL DIVERSITY

ABSTRACT: If humans have an evolved moral psychology, then
we should not expect it to function in an identical way between
individuals. Instead, we should expect a diversity in the function
of our moral psychology between individuals that varies along
genetic lines, and a corresponding diversity of moral attitudes
and moral judgements that emerge from it. This is because there
was no one psychological type that would reliably produce adap-
tive social behaviour in the highly heterogeneous environments
in which our minds evolved. As such, there was no single psy-
chological type towards which evolution could gravitate. Instead
we evolved a stable polymorphism of psychological types, main-
tained by frequency-dependent selection, each predisposed to-
wards particular social and moral attitudes and behaviours. This
can help explain the existence of moral diversity, particularly intra-
cultural moral diversity, and seemingly intractable moral disagree-
ment.

One of the greatest adaptive challenges we faced as a species was
how to live successfully in large social groups of unrelated individuals,
thus reaping the benefits of cooperation and coordinated endeavour.
However, despite its benefits, cooperation is a risky practice, partic-
ularly because it exposes individuals to the ill consequences of free-
riders and defectors. The profound benefits of such coordinated group
activity on individual fitness appears to have driven the remarkable
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evolution of our species’ cognitive capacities, even more so than the
challenges of solving problems of engaging with our external environ-
ment (Sterelny 2012). To this end, there is mounting evidence that
homo sapiens have evolved a slew of psychological faculties that are
geared towards promoting prosocial behaviour in ourselves and oth-
ers, including (but not limited to) the ‘moral’ emotions (Greene &
Haidt 2002; Haidt 2001; Huebner et al. 2009), heuristics such as incest
avoidance (Lieberman et al. 2003; Lieberman 2008), social imitation
and in-group conformity (McElreath et al. 2003), and a tendency to
create and adhere to behavioural norms (Sripada 2005). In concert,
these mechanisms are capable of overcoming the substantial evolu-
tionary hurdles to maintaining prosocial behaviour and cooperation in
unrelated groups (Kitcher 2011).

However, while there has been tremendous progress over the past
decade in revealing the psychological mechanisms that influence our
moral attitudes, and their possible evolutionary influences, there has
been relatively little attention given to the notion that individual dif-
ferences contribute to variation in moral attitudes and behaviour. Most
moral psychology studies tend to seek universal patterns that underlie
moral judgements formed by normal functioning individuals within a
particular environment. The research that does investigate the impact
of individual difference on moral judgement had tended to focus on
psychopathy or brain damage (Casebeer & Churchland 2003; Huebner
et al. 2009). Much evolutionary psychology also concerns itself with
uncovering the universals of human nature, the cognitive modules that
have been shaped by natural selection over generations and which re-
side in us all (Cosmides & Tooby 2004). Relatively little evolutionary
psychology literature addresses the influence of evolution on individ-
ual differences in psychology and cognitive function—although there
are exceptions (Bateson 2004; Buss 2009)—and even less on the in-
fluence that individual differences have on moral diversity and moral
disagreement.

While some have offered explanations of moral diversity between
cultures within the existing framework of moral psychology research,
such as in terms of the internalisation of different rules (Gill & Nichols
2008), which are established and fixed through punishment (Sripada
2005), along with the diversifying tendency to send clear signals of in-
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group and out-group membership (Richerdson & Boyd 2001), explain-
ing moral diversity within cultures is a significantly more difficult task.
Explaining the source of these intra-cultural disagreements ought to
be of great interest not only to moral psychologists seeking a compre-
hensive picture of how individuals form the moral attitudes and judge-
ments they do, but also to moral philosophers and metaethicists. Even
if it turns out that moral realists and moral universalists are correct that
there is one true moral system, an understanding of what contributes
to moral disagreement will still potentially be highly useful in working
out how to dissolve those disagreements. Such realist and universalist
philosophers might regard moral disagreement as an artefact of igno-
rance of the salient facts (moral or otherwise), cognitive impairment or
bias, rather than being a genuine case of moral pluralism (Bloomfield
2001), but they still have to explain how moral disagreement emerges,
and how to bring the various deluded interlocutors around to the ‘cor-
rect’ view. Explaining how moral diversity emerges is also of interest
to moral anti-realists and subjectivists, who might see the diversity as
telling us something useful about how humans construct morality and
how these constructions disagree.

In this paper I argue for two main points: firstly, that a substantial
amount of intra-cultural moral diversity can be attributed to individual
differences in the operation of our moral psychology; secondly, that
these individual differences exist because the very nature of the prob-
lems of social living meant that evolution was not able to settle upon a
single psychological type that reliably produces adaptive behaviour in
every social environment. Instead, a diversity—or ‘polymorphism’—of
psychological types working together tended to be more evolutionarily
stable, thus maintaining the polymorphism of psychological types in
our species over time.

1. MORAL AND POLITICAL DIVERSITY

While there is a dearth of research in moral psychology directly tackling
the question of the significance of individual difference in personality
and cognitive function on moral proclivities, there is another source of
literature that could act as a proxy and lend some insight into the im-
pact of psychological variation on moral diversity: political psychology.

www.thebalticyearbook.org
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This field, which has undergone something of an explosion in growth
over the last decade, is primarily concerned with understanding why
individuals identify with certain political ideologies rather than others,
and how they come to form the political attitudes they do. While tra-
ditional political science takes a top-down view of ideology, where ide-
ologies are developed by political elites and disseminated to the public
with varying degrees of accuracy (Zaller 1992), political psychology
concerns itself with the bottom-up processes, often unconscious, by
which people come to identify with an ideology, even if they lack a so-
phisticated appreciation of what the ideology entails according to the
top-down account of political attitude formation (Thorisdottir et al.
2009). The analogy with moral psychology is clear, with both teasing
out the psychological processes that lead to the formation of normative
attitudes, although in different, but not dissimilar, domains. However,
political psychology benefits from the assumption there is already di-
versity in attitudes, and seeks not to explain such diversity away, but
rather explain why such diversity exists.

Another compelling link between political and moral psychology is
that many of the ideological attitudes being assessed in political psy-
chology have a moral dimension, such as attitudes towards equality,
fairness, punishment, the treatment of outsiders or individuals of a
different socioeconomic class, attitudes towards war, and even highly
morally charged issues such as attitudes towards abortion or euthana-
sia. Some moral psychologists have already drawn a link between
moral attitudes and political attitudes, with Jonathan Haidt and Jesse
Graham finding that self-identifying liberals and conservatives rate cer-
tain moral issues—such as those concerning harm compared to those
concerning authority—with a different level of importance, with liber-
als rating harm/care and fairness/reciprocity as more important than
authority/respect, in-group/loyalty and purity/sanctity, and conserva-
tives rating them all as similarly important (Haidt & Graham 2007).

However, many other political psychology studies have found vari-
ation in political attitudes to be significantly associated with other per-
sonality variables. One example is associating the psychological need
to manage uncertainty and threat—real or imagined—with politically
conservative attitudes (Jost et al. 2007). This study found that while
everyone is motivated to minimise uncertainty in their lives to some ex-
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tent, there is considerable variation in the extent to which individuals
experience uncertainty as aversive and how they choose to resolve the
uncertainty. There is similar variation in tolerance of ambiguity and its
opposite, a tendency to stick to dichotomous conceptions and hold at-
titudes dogmatically (Frenkel-Brunswik 1948). Another variable is the
propensity to perceive the world as being a dangerous place, and to
have a somewhat pessimistic assumption about human nature at large
(Altemeyer 1998; Duckitt 2001). All' the above are strongly correlated
with holding politically conservative attitudes.

Another aspect of psychology that has been studied is integrative
complexity, which is termed a ‘cognitive style,” and refers to how peo-
ple tend to integrate and process information. An individual with low
integrative complexity will tend to take a black and white view of is-
sues and will employ simple evaluative categories to attitudes, such
as ‘good’ or ‘bad’ rather than taking a more complex view consider-
ing strengths and weaknesses of one particular notion (Tetlock 1983).
High integrative complexity is correlated with liberal views, while low
integrative complexity is associated with conservative views.?

One source of variation that would, on the surface, appear to have
little to do with politics is personality as measured by the Five Fac-
tor Model (the ‘Big Five’): openness, conscientiousness, extraversion,
agreeableness and neuroticism. However, two of these variables have
considerable predictive power when it comes to political attitudes. High
levels of openness—which is often defined in terms of a propensity to
seek out novel stimuli, to engage in intellectual pursuits, to be cre-
ative and express a general intellectual curiosity—are positively cor-
related with liberal self-identification and liberal views. High levels of
conscientiousness—which is often associated with being organised, de-
pendable, punctual and self-controlled—are positively correlated with
conservative self-identification and attitudes. The other three factors
have either conflicting or inconclusive evidence suggesting correlation
with political attitudes (Mondak 2010). The finding that personality
is somehow predictive of political attitudes is particularly illuminating,
because personality is something that appears to be relatively stable
over one’s life, and is robustly heritable (McCrae & Costa 2003), sug-
gesting a strong genetic component. This is also borne out by studies
that find political attitudes are also strongly heritable (Alford et al.
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2005), a notion to which I will return below.

As for the mechanism that links psychology and politics, it appears
as though one’s ‘worldview’—their broad framework for perceiving and
understanding the world, and investing it with meaning and value—
has a heavy influence on political attitudes (Lakoff 1996). So if some-
one perceives the world to be a dangerous place, they are more likely
to hold conservative views than someone who perceives the world to
be a relatively safe place (Jost et al. 2003). Likewise, if they perceive
the world to be a meritocracy, where people reliably get what they
deserve—both rewards and punishments—then they are more likely to
tilt towards conservative attitudes (McCoy & Major 2007). This phe-
nomenon also carries over to worlds constructed in the imagination
via a thought experiment, with individuals self-identifying as either
liberals or conservatives exhibiting a noticeable tilt towards conserva-
tive attitudes when the world is presented as being either dangerous
or a meritocracy (Mitchell & Tetlock 2009). Yet, when the evidence
as to whether the world is dangerous or a meritocracy is ambiguous,
variation in attitudes re-emerges, and does so along the lines of the
psychological variations mentioned above.

This suggests that the link between psychology and politics is me-
diated by a middle step—one’s ‘worldview’—such that an individual’s
worldview has a strong influence on their political attitudes. Yet, their
personality and other cognitive proclivities have a strong influence on
their worldview. For example, someone who has a naturally strong
fear response, or a naturally low tolerance for ambiguity, is likely to
undergo a very different experience when presented with a certain sit-
uation than an individual who has a mild fear response and high toler-
ance for ambiguity. As such, the very same environment can alter one’s
worldview dependent on one’s experience of it. This, in turn, makes
an individual more likely to find particular political ideologies and at-
titudes more appealing, such as someone with a strong fear response
being more attracted to the more security-inclined approach offered by
conservatism. However, ideology also works to influence worldview,
leading to a feedback that serves to reinforce the worldview associated
with a particular ideology. The strength of this effect, if it exists, is
unknown, and will likely remain so until specific empirical studies are
conducted to put it to the test.
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There is not only evidence for a link between individual differences
in psychology and political attitudes, but also for a link between indi-
vidual differences in psychology and genetics (McCrae & Costa 2003).
Indeed, there is evidence that genes extend their influence all the way
to political attitudes (Alford et al. 2005). While there does not ap-
pear to be any single gene or cluster of genes for conservatism or
liberalism—and it is unlikely that one will ever be found—it does ap-
pear as though some people are genetically predisposed towards either
liberal or conservative attitudes. The question that stems from this cu-
rious finding is why might biology predispose people towards one set
of political attitudes or another? The answer may come from that great
synthesiser: evolution.

2. EVOLUTION OF SOCIAL COGNITION

It appears the main driver of human cognitive evolution over the past
few million years was the tremendous complexity of social dynamics,
which in turn was due to the huge adaptive benefits of social and
cooperative behaviour (Sterelny 2007). The greater social complex-
ity placed elevating demands on our cognitive faculties, even more
so than the demands of adapting to the physical environment. After
all, directing behaviour in a highly heterogeneous environment is far
more complex a task than steering behaviour in a relatively homoge-
neous environment, and the social landscape is orders of magnitude
more heterogeneous than the physical landscape. It is one thing to
track and respond to the relatively static physical world around you,
another entirely to track a multitude of relationships within one’s so-
cial cluster and estimate the relative status of those involved, track
their intentions, predict their behaviour and their reactions to one’s
own, and absorb and adapt to the culturally transmitted information
passed between individuals. Greater social complexity also enabled
more ecological innovation, thus raising the heterogeneity of the eco-
logical landscape to be navigated by early humans, triggering a feed-
back loop that further increased cognitive demands (Sterelny 2007).
As a result, humans evolved a slew of highly sophisticated cognitive
mechanisms to enable us to successfully steer behaviour, particularly
in the highly heterogeneous social landscape, including many mecha-
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nisms that are presently the focus of moral psychology studies, such as
moral emotions like empathy and guilt (Haidt 2003), heuristics such as
social imitation and in-group conformity (Richerdson et al. 2002), and
a tendency to create and adhere to behavioural norms (Sripada 2005).

One cunning way of dealing with a heterogeneous environment
is phenotypic plasticity—i.e. a single genotype can result in multiple
different phenotypes, each adaptive in a particular environment—and
there is ample evidence that the human mind is tremendously plastic
for this very reason (Godfrey-Smith 1998). A plastic mind can adapt
to its environment by innovating new behavioural strategies ‘on the fly’
rather than waiting for the cumbersome process of innovation through
genetic mutation filtered by natural selection to fix new behavioural
tendencies over the course of generations. However, plasticity has its
downsides. There is a cost to plasticity, particularly when it comes to
the concomitant faculties required to accurately track the state of the
environment and steer the phenotype to be adaptive in that environ-
ment. Adaptive environments are rarely fully transparent, and this is
particularly the case with social environments, where some individu-
als will be inclined to send false signals in order to manipulate the
behaviour of others to their advantage. Another cost of plasticity is
that it takes time and energy to track the environment, innovate a new
behavioural strategy to deal with it, and then employ it. An organ-
ism with a relatively low cost fixed phenotype will likely prove more
adaptive than an organism with more costly plasticity in environments
where the fixed phenotype is consistently adaptive. If the environment
turns out to be relatively homogeneous, then the plastic organism has
a relative disadvantage.

Another limit to plasticity is that plasticity is theoretically limitless;
no organism can be infinitely plastic. The question is: how plastic is op-
timal? Given the above trade-off between fixed and plastic phenotypes,
the optimal amount will likely depend on how heterogeneous the en-
vironment really is. However, many environments won’t be evenly het-
erogeneous. This might be particularly true of social environments.
Some aspects might remain fairly static, while others might change
dramatically over a short time. Some features of the social environ-
ment will vary depending on where the individual is born, but once
detected, will remain fixed for life. Others will vary throughout the
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lifetime of the organism. The physical environment might also change
over time, albeit likely at a slower rate. The upshot is that there is not
only heterogeneity to deal with, but a heterogeneity of heterogeneity,
which I call H2.

One way to deal with H? is to constrain plasticity in some aspects
while employing it in others. One way would be to limit plasticity
to very specific domains, and there is evidence that humans do just
this, such as in language or the emotion of disgust being ubiquitous
faculties but the specific language spoken or triggers for disgust be-
ing environmentally contingent. Another way would be to vary the
amount of plasticity in the population. As such, some genotypes might
be predisposed towards favouring particular phenotypes, while other
genotypes will be predisposed towards favouring others, with consid-
erable overlap and plasticity in between. Or there could be variation in
how phenotypically or behaviourally innovative they are. Or variation
in how likely they are to mimic the behaviours of others. Or variation
in their predisposition towards certain behaviours over others.

This constrained plasticity appears to be precisely the solution that
evolution stumbled upon when it comes to many of our psychologi-
cal proclivities, such as personality. Personality represents the broad
behavioural tendencies that individuals exhibit, while leaving consid-
erable room for behavioural plasticity. And personality, while highly
polymorphic, appears to be highly heritable (Bouchard 1994; Plomin
et al. 1994; Turkheimer 2000; Bouchard & McGue 2003). The reason
for this appears to be that the polymorphism of personality types is
maintained by balancing selection in response to high environmental
heterogeneity. This form of selection occurs when there is no single al-
lele that proves sufficiently adaptive to achieve fixation within the pop-
ulation, and a polymorphism of alleles is maintained instead (Penke
et al. 2007).

3. STRATEGIC DIVERSITY

The key to maintaining this polymorphism is the fact that different
behavioural strategies yield different results® depending on the envi-
ronment in which they are employed. For example, the behavioural
strategies that yield the best results in a resource-poor environment
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may well be quite different from the behavioural strategies that suc-
ceed in a resource-rich environment. In the former, the costs of failure
may be such that there is little scope for engaging in risky endeav-
ours, such as a cooperative venture that leaves an individual exposed
to mortal threat should their companion choose to free-ride on their
efforts. However, if the costs of failure are lower in the resource-rich
environment, then such cooperative endeavours might yield a greater
outcome, even if they occasionally suffer from free-riding.

Unlike the physical environment, which remains fairly stable over
time, the social environment is constantly shifting as individuals mod-
ify their behaviour to improve their payoffs in response to the be-
haviours of others. Adapting behavioural strategies to these two envi-
ronments presents radically different problems. Adapting to the phys-
ical environment is relatively easy, at least compared to the social en-
vironment. A successful behavioural strategy such as ‘avoid drinking
water with a foul odour’ or ‘be wary of long slithering creatures’ will
likely remain successful in a particular physical environment for many
generations, thus enabling the trait that predisposes this strategy to be-
come fixed in the population. The physical environment also typically
won'’t react as quickly in response to the presence of such behavioural
traits.

Adapting to the social environment is an entirely different mat-
ter. As new behavioural strategies are innovated, the population will
adapt to them and develop new strategies in response, often quite
rapidly. In this environment, the optimal strategy is often a moving
target. One example from the Big Five personality traits (Openness,
Conscientiousness, Extraversion, Agreeableness, Neuroticism) is the
apparent trade-off involved in the introversion-extraversion spectrum.
While extraverts might enjoy greater mating success than introverts,
this benefit comes with a cost of increased physical risk and/or de-
creased parenting effort (Nettle 2005). As a result, the polymorphism
in extraversion-introversion in a population is maintained by negative
frequency-dependent selection, which favours rare alleles: too many
extraverts in a population, and introversion becomes more adaptive,
and vice versa.

Such frequency-dependent selection also appears to be at work
when it comes to behavioural dispositions that affect cooperative be-
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haviour. The dynamics of cooperative interaction have been exten-
sively studied using the tools of game theory, and the dynamics of
repeated cooperative interactions between multiple individuals have
been very effectively modelled particularly by the Iterated Prisoner’s
Dilemma (Trivers 1971; Axelrod & Hamilton 1981; Binmore 1998).
This game involves a population of individuals, or ‘agents,” who re-
peatedly interact with other members of the population in one-on-one
Prisoner’s Dilemmas. The dynamics of the Prisoner’s Dilemma are par-
ticularly apt at representing the problems of cooperative interaction,
with the payoff for each individual dependent on the actions of the
other. If both agents choose to cooperate, they both get a high payoff,
called R for ‘reward.” If one chooses to cooperate but the other chooses
to defect by exploiting that cooperation without reciprocating, the de-
fector receives an even higher payoff, called T for ‘temptation,” while
the hapless cooperator receives little or nothing in return, called ‘S’ for
‘sucker’s payoff.” Should they both defect—either in an attempt to ex-
ploit the other’s cooperation or to avoid the sucker’s payoff—then both
get a low reward, called ‘P’ for punishment. The rewards are always
constructed such that T > R > P > S, and 2R > T+S.

One of the more notable findings from studies of the IPD is that
it is almost impossible to sustain cooperation at maximal—or Pareto
optimal (PO)—Ilevels. The PO outcome would be for perpetual mu-
tual cooperation, whereby each individual receives R, which is greater
than temptation plus the sucker’s payoff. However, an environment
where the entire population is certain to cooperate is the very paragon
of a defector’s paradise. Assuming even a small chance of innovating
new strategies, either randomly or intentionally, then it is virtually in-
evitable that a population will be ‘invaded’ by at least one defector.
Should the payoffs represent reproductive fitness, then the hapless co-
operators will soon be outcompeted by the defectors.

Even so, when the IPD simulations are constructed to approximate
real-world conditions, such as assuming agents are not perfectly ratio-
nal but are instead boundedly rational,* they show that populations
often do sustain levels of cooperation above that of mutual defection.
Instead, they often evolve a mix of strategies after many iterations
(Axelrod 1987). For example, some strategies are highly cooperative,
while others are more cautious and are more prone to defect. This mix
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of strategies interacts in such a way as to promote aggregate levels of
cooperation within the group without being crippled by the deleterious
effects of defection or free-riding. While the level of cooperation may
not reach PO levels, it is certainly higher than the rock-bottom level
of mutual defection. This dynamic emerges because there is no one
Nash equilibrium in the IPD, meaning there is no one stable state con-
sisting of any one pure® strategy that cannot be successfully invaded
by other strategies (Boyd & Lorberbaum 1987). The end result is a
mix of strategies—or a polymorphism of types that produce certain
strategies—each with its own merits given the social ‘environment.’
This results in a kind of dynamic equilibrium whereby the system re-
fuses to settle into a single stable state. Instead the strategies in play
are constantly changing in frequency, adapting to the current environ-
ment, but unable to find a state where any single strategy dominates
the others. One particularly interesting such state consists of a plu-
ralism of ‘robust’ strategies—strategies that perform well against many
other strategies—that work synergistically to produce a ‘core’ of highly
cooperative strategies surrounded by a protective perimeter ‘shield’ of
suspicious strategies, which protect the core from invasion by ‘nasty’
strategies on the periphery (Lomborg, 1996).

Thus frequency-dependent selection could select for a polymor-
phism of psychological types that are disposed to produce a mix of
behavioural strategies which, along with high plasticity, allow individ-
uals within a population to produce adaptive behaviour in the H? so-
cial environment. As infinite plasticity is unfeasible, and there is no
one psychological type that will reliably produce adaptive behaviour
in every social environment, a polymorphism of psychological types is
maintained, along with considerable plasticity. I suggest that it is this
diversity of psychological types that contributes, in part, to the diversity
in worldviews that individuals adopt, and this diversity of worldviews
in turn contributes to diversity in their moral and political attitudes.
Thus, at least some moral diversity and moral disagreement is caused
by variation in psychological types, and produced by differences in the
way individuals experience the world, which contributes to their dif-
fering attitudes and beliefs.
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4. CONCLUSION

If it is the case that genes influence moral attitudes via personality and
psychology, what does this imply for moral psychology and moral phi-
losophy? While moral issues and political issues are often conceived
of as belonging to different realms, many of the problems that politi-
cal attitudes and moral attitudes are directed towards solving are very
similar, whether it be problems of dealing with those who break the
rules of social behaviour, of the permissibility or impermissibility of cer-
tain practices, such as abortion or euthanasia, or the fair distribution
of wealth and opportunity within a society. The overlap is substan-
tial enough that the results in political psychology warrant attention
from moral psychologists. And the findings mentioned above suggest,
at least on a descriptive level, that morality could be even more com-
plex than we might have thought (or hoped). Moral attitudes might be
produced by variations in psychological predispositions, driven by an
evolved need to develop behavioural strategies that are successful in
highly heterogeneous, and H2, social environments. This suggests that
moral attitudes are best seen as constituting solutions to problems of
social living. And to the extent that these problems have no single so-
lution, or no single set of strategies that will prove successful in every
environment, then perhaps such diversity in attitudes might prove ex-
peditious at promoting social stability in a wide range of environmental
conditions.

The next step will be to put this theorised association between psy-
chological variation and moral diversity to the test. The research in
political psychology is intriguing, but it is not asking the same ques-
tions as moral psychology. However, I strongly suspect that should
moral psychologists develop the appropriate tests, they will find that
variation in psychology and personality will contribute to variation in
moral judgement and behaviour. We just need to go out and see.

Notes

IThe terms ‘liberal’ and ‘conservative’ here refer primarily to the United States politi-
cal spectrum, although elements can be abstracted to other political cultures.

?An anecdotal example might be the difference between former United States Presi-
dent, George W. Bush, and the Democratic presidential candidate in 2004, Senator John
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Kerry. The latter was criticised by conservatives and conservative elements of the media
for being a “flip-flopper” because of his well known propensity to change his mind on
particular policies. However, liberals praised this tendency, noting that he changed his
mind on the strength of new evidence or argument. They, in turn, criticised George W.
Bush for being overly simplistic and black and white in his thinking, a trait praised for
its clarity and decisiveness by conservatives.

SThe term “results” can be cashed out in a number of ways, such as by referring to
payoffs for individuals in cooperative endeavours, such as the amount of food garnered
for each individual in a cooperative hunt. However, the most important sense is that of
evolutionary fitness for the individuals involved in the cooperative endeavour.

4By ‘boundedly rational’ I mean they are not presumed to be perfectly error-free ratio-
nal agents that have access to all the relevant information and can execute strategies of
arbitrary complexity. Boundedly rational agents can be modelled in many ways. For ex-
ample, (Lomborg 1996) models his agents as using “simple rule-of-thumb strategies that
work well in their current surroundings.” He gives them limited memory, allows them
to imitate successful strategies with which they interact, allows them to innovate new
strategies and introduces noise into the simulation to represent errors in information
exchange, judgement or action.

°A ‘pure’ strategy is one that exhaustively describes how an agent will act in any situ-
ation with fixed probabilities. Strategies such as ‘always cooperate’, ‘always defect’ and
‘tit-for-tat’ are pure strategies. A strategy that cooperates x% of the time is considered a
mixed rather than pure strategy.
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