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round 22 with an environmental shift that lasted 
through 31 (Block 3). During this Block, the 
optimal set of inputs shifted dynamically and 
depended on what other players had done. This 
means that participants faced a new environ­
ment beginning in rounds I, 12 and 22. Blocks I 
and 2 are non-social decisions, while Block 3 
provides one type of social interaction. 

The different treatments manipulated the infor­
mation available for imitation: in treatment I, 
during each round (starting in round 2) partici­
pants could, at a cost, look at the inputs and out­
put of one other subject who had previously 
played that round. In treatment 2, participants 
could. at a cost, look at a list of inputs and out­
puts for that round for all the subjects who had 
gone before them. In treatment 3, before the 
play for each Block commenced, subjects were 
given the best outputs and inputs of previous 
players for that Block. In treatment 4, each sub­
ject watched two other subjects complete all 
31 rounds before playing themselves. Each treat­
ment used different subjects, who were paid real 
money according to the profit they earned, 
which was determined by their choices of inputs. 

A comparison of the findings from across the 
treatments highlights several important points 
about imitation, all of which have been antici­
pated by cultural evolutionary models (Boyd and 
Richerson, 1985, 1988, 1995; Weibull, 1995): 

J.	 In non-social situations, participants use imi­
tation, often to a substantial degree, even 
when decisions are financially motivated and 
cost-benefit analysis is possible (but costly). 
The pattern of results across all four experi­
ments, vis-a-vis the non-imitation control, 
shows the strength of our propensity for imi­
tation: in round 2 of treatments 1and 2, which 
can be com pared directly to round 2 in the no­
imitation control, people imitated 87% and 
57% of the time, respectively. 

2.	 Imitation tendencies remain strong even in 
competitive social environments. About 43% 
ofsubjects imitated in round 22 of treatment 2. 

3.	 People tended to imitate (the inputs) of more 
successful players (those who got higher out­
puts). The patterns in the data are only explica­
ble if people are looking at the difference in 
performance and using that as a cue about 
who and when to imitate. 

4.	 Uncertainty causes a substantial increase in 
the reliance on imitation. In rounds 2, 12,22, 
when a new environment is first encountered, 
rates of imitation are highest. 

5. The availability of imitative opportunities, even 
costly ones, improves the average performance 
of the group. As a group, subjects in imitation 
treatments outperformed those of the control. 

6. The	 'imitation environment' (treatment) 
affects the average performance of the group. 
Average performance in treatments 3 and 4 
exceeds that of treatments I and 2. Only the 
informational environment of treatment 3 
avoids a substantial degradation in group 
performance during the Block 3. 

Other work by economists confirms these 
findings. Kroll and Levy (1992) show that 
individuals readily imitate the investments of 
successful players, and that adding the possibility 
of imitation improves the overall performance 
of the group. Offerman and Sonnemans (1998) 
show that, not only will people copy economic 
choices and investment strategies, but they 
will also preferentially imitate beliefs about 
the state of the world from successful people. 
Work studying competitive Cournot markets 
demonstrates the power of this form as imita­
tion (Alpesteguia et aI., 2003). 

Recent studies exemplified by the above 
experiment are important because the decision­
making is incentivized and the available infor­
mation is rigorously controlled. Qualitatively 
however, these findings from economics merely 
confirm older empirical insights from psychology. 
Research elsewhere in psychology has shown 
that individuals preferentially acquire opinions 
from prestigious sources, especially in ambiguous, 
uncertain, or difficult situations, and even when 
these opinions are not connected to the model's 
domain of expertise. See Henrich and Gil-White 
(200 I) for a review of this evidence. Not only do 
these cultural learning mechanisms operate in 
incentivized decision-making, but they also 
appear in non-incentivized situations in which 
behaviour, opinions and preferences shift spon­
taneously and unconsciously. 

The same evolved cultural learning mecha­
nisms emerge outside the laboratory, across a 
wide range of behavioural domains, including 
two areas that we mention here: (i) the diffusion 
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of innovation and (ii) the epidemiology of 
suicide. In his massive review of the literature on 
the Diffusion ofInnovations, Rogers (I995, p. 18) 
summarizes some of the lessons from 50 years 
of research as follows: 

Instead, most people depend mainly upon a subjec­

tive evaluation of an innovation that is conveyed 

to them from other individuals like themselves 

who have previously adopted the innovation. This 

dependence on the experience of near peers sug­

gests that the heart of the diffusion process consists 

of the modelling and imitation by potential adopters 

of their network partners who have adopted 

previously. 

Rogers devotes an entire chapter to explaining 
how the diffusion of new ideas, technologies, 
and practices is strongly influenced by 'local 
opinion leaders'. Compiling findings from many 
diffusion studies, Rogers describes these individ­
uals as: (i) locally high in social status (e.g. high 
status within the village or village cluster); 
(ii) well respected (indicating prestige); (iii) widely 
connected; and (iv) effective social models for 
others. Rogers' insights are particularly important 
here because they confirm that success and pres­
tige-biased cultural learning are important for the 
spread of novel technologies and practices. 

The theory derived from the logic of selective 
model-based cultural learning even illuminates 
some of the robust patterns observed in studies 
of suicide. Data from industrialized societies 
show that committing suicide, including the 
methods (poisoning, gun, hanging. burning. etc.), 
are imitated according to prestige and self­
similarity (Wasserman et aI., 1994; Stack, 1996). 
For prestige, many studies in the USA, Japan 
and Germany show that suicide rates spike more 
after celebrity suicides than non-celebrity 
suicides (Stack, 1987; Kessler et aI., 1988), even 
once media coverage is controlled for (Stack, 
1990, 1996; Jonas, 1992). For similarity, the 
results show that the individuals who kill them­
selves after celebrity suicides tend to match their 
models on age, sex and ethnicity. Finally, the time 
trends of these suicides do not show regression to 
the mean during the subsequent month, indicat­
ing that these were not individuals who would 
have committed suicide in the near future. 

Because suicide is strongly influenced by 
imitation, it can spread in epidemic fashion, 

showing patterns similar to those observed for 
diseases, novel cultural practices, and innovations. 
In Micronesia (Rubinstein, 1983), beginning in 
1960 and lasting for at least 25 years, a suicide epi­
demic spread through certain island populations. 
This case is particularly stark because the sui­
cides are geographically patterned and distinc­
tively stereotyped. The typical victim was a 
young male between 15 and 24 (modal age of 18) 
years who still lived at home with his parents. 
After a disagreement with his parents or girl­
friend. the victim was visited in a vision by past 
suicide victims who 'called him to them' (we 
know this from parasuicides). Heeding the call, 
the victim performed a 'lean hanging' from 
either a standing or sitting position, usually 
in an abandoned house, until he died of anoxia, 
or was accidentally discovered. In 75% of the cases 
there was no prior hint of suicide or depression. 
These suicides occur sporadically in local 
outbreaks among socially interconnected male 
adolescents who ethnically identify as from Truk 
or the Marshals (matching on sex and ethnicity), 
and can sometimes be traced to the precipi­
tating suicides of prominent sons from wealthy 
families (associated with prestige). 

Prestige bias also appears in studies of linguistic 
change (Labov, 1972, 1980), the transmission 
of managerial styles (Weiss, 1977; Weiss et al., 
1999) and in naturalistic studies of jaywalking 
manipulation (Mullen et aI., 1990). It also been 
repeatedly observed by ethnographers in an 
immense variety of contexts (Berreman. 1972, 
p. 141; Dove, 1993; Boyd, 2001; Rao, 2001). 

38.2.3. Conformist transmission 

As an adaptive learner, what do you do when 
any observable differences in skill, success, and 
prestige among individuals do not covary with 
the observable differences in behaviour, beliefs, 
practices. or values? For example, suppose every­
one in your village uses blowguns for hunting, 
except one regular guy who uses a bow and 
arrow, and obtains fairly average hunting returns. 
Do you adopt the bow or the blowgun? One 
solution for dealing with such information­
poor dilemmas is to copy the behaviours. 
beliefs and strategies of the majority (Boyd and 
Richerson, 1985; Henrich and Boyd, 1998). 
Termed conformist transmission, this mechanism 
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allows individuals to aggregate information over 
the behaviour of many individuals. Because these 
behaviours implicitly contain the effects of each 
individual's own experience and learning efforts, 
conformist transmission can be the best route to 
adaptation in information-poor environments. 
To see this, suppose every individual is given 
a noisy signal (a piece of information) from the 
environment about what the best practice is 
in the current circumstances. This information, 
for anyone individual, might give them a 60% 
chance of noticing that blowguns bring back 
slightly larger returns than bows. Thus, using 
individual learning alone, learners will adopt 
the more efficient hunting practice with proba­
bility 0.60. But, if an individual samples the 
behaviour of 10 other individuals, and simply 
adopts the majority behaviour, his chances of 
adopting the superior blowgun technology 
increase to 75%. 

The same logic can be applied to aggregate 
and improve the imperfect information about 
the relative success of others, who may be useful 
as cultural models. Some individuals may obtain 
accurate information that allows them effectively 
to select and copy the most successful individuals, 
while others may receive noisy (inaccurate) 
information about relative success, which 
prevents them from effectively distinguishing 
differences. This second group can still take 
advantage of the more accurate information 
received by the first group by adopting the traits 
adopted by the majority. To see this more clearly, 
imagine a group of 200 individuals, wherein 
100 are experienced hunters and 100 are novices 
who need to figure out which technology to invest 
in learning. Of the 100 experienced individuals, 
suppose that 40 used bows and 60 use blowguns 
for hunting. In their current environment 
(which recently changed), however, bows obtain 
a more efficient return, although the difference 
is small and hunting returns in general are highly 
variable. Nevertheless, using the returns of the 
experienced hunters, 40 of the 100 novices 
selected a bow hunter to learn from, 50 were left 
confused, and 10 picked a blowgun hunter to 
learn from (they got bad information due to the 
noise in hunting returns). In their confusion, 
the 50 decide to use conformist transmission, 
where now 80 hunters use bows (40 + 40) and 
70 use blowguns. This will result in more than 

53.3% of the 'confused' individuals adopting 
bows. For example, of the confused 50,40 might 
adopt bows, while 10 still decide to go with 
blowguns. After all of the transmission this gen­
eration, 120 hunters will use the more adaptive 
bow, while only 80 use blowguns. If the older 
('experienced') generation dies, 80% of the new 
generation wiU use bows (compared to only 
40% of the now dead cohort). 

This kind of verbal reasoning has been rigor­
ously tested in both analytical models (Boyd and 
Richerson 1985, Chapter 7) and extended to 
more complex environments using evolutionary 
simulations (Henrich and Boyd, 1998; Kameda 
and Nakanishi, 2002). In their computer simula­
tion, Henrich and Boyd investigated the interac­
tion and coevolution of vertical transmission 
(parent~ffspringtransmission), individual learn­
ing, and conformist transmission in spatiaUy and 
temporally varying environments. The results 
confirm that conformist transmission is likely 
to evolve under a very wide range of conditions. 
In fact, these results show that the range of 
conditions that favour conformist transmission 
are broader than those for vertical transmission 
alone-suggesting that if true imitation (via 
parent-<:hild transmission) evolves at all, we 
should also expect to observe a substantial con­
formist component. Taken together, this work 
leads to several specific predictions about human 
psychology. First, this model predicts that learners 
will prefer conformist transmission over vertical 
transmission, assuming it is possible to access a 
range of cultural models at low cost (which is 
often but not always the case). While a direct test 
of this prediction is lacking, we note that a 
substantial amount of research in behavioural 
genetics indicates that parents actuaUy transmit 
very little culturally to their offspring-once 
genetic transmission is accounted for, vertical 
cultural transmission often accounts for less 
than 5% of the variation among individuals 
(Harris, 1995, 1998; Plomin et al., 2000). Those 
familiar with earlier work on cultural transmission 
might recall high correlations between parents 
and offspring, suggesting an important role 
for vertical cultural transmission (e.g. Cavalli­
Sforza et aI., 1982). This work neglected the sim­
ilarity between parents and offspring created by 
genetic transmission. Once the influence of 
genetic transmission is accounted for, the effect 
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of vertical cultural transmission in creating par­
ent-offspring correlations largely evaporates. 
Certainly there may be cases in which parents 
are the only viable models, and so have a large 
role, such as in early language acquisition or 
family recipes. But that does not indicate that 
people prefer to imitate their parents, nor that 
parents have a large effect in general. Second, the 
model predicts that as the accuracy of information 
acquired through individual learning decreases, 
a learner's reliance on conformist transmission 
(over individual learning) will increase. Third, 
as the proportion of models-in the learner's 
sample of models-displaying a trait increases, 
the strength of the conformist effect should 
increase non-linearly as well. We address the 
second and third predictions below. 

A substantial amount of empirical research 
from psychology shows that people conform in 
a wide range of circumstances, particularly 
when problems are complex or difficult to solve 
on one's own. This work reveals that humans 
have two different types of conforrnity that 
operate in different contexts (Baron et aI., 1996). 

The first, often called informational conformity, 
matches the theoretical expectations from 
models of conformist transmission and is used 
to figure out difficult or ambiguous problems. 
Informational conformity results in people actu­
ally altering their private opinions and beliefs 
about something. The second, often called 
normative conformity, is conformity for the 

purposes of going along with the group to avoid 
appearing deviant. Under this type of conformity, 
people alter their superficial behaviour, but 
often do not change their underlying opinions, 
preferences or beliefs. 

Experimental work shows that conformist 
transmission is important in individual decision­

making situations (non-social circumstances). 
In an experimental design that parallels the afore­
mentioned simulation constructed by Henrich 
et al. (2004), McElreath et al. (2005) had under­
graduate subjects repeatedly face an economic 
choice between two options, A or B, for 20 rounds. 
This was posed as a 'farming decision' in which 
A and B were different crops with different 

yields and yield variances. Players did not know 
the mean yields or yield variances for the two 
crops, but were told that the local environment 
might fluctuate such that the mean yields of the 

crops change. After each round, each farmer 
learned the yield realized in that year for his 
field, and could choose to look at the decisions 
(crop A or B, but not the yields) of other farmers 
in the past year. At the end of the 20 rou nds 
players were paid according to their total yield 
over the 20 seasons, making between $4 and $8. 
Consistent with theoretical predictions. McElreath 
et aI.'s analysis confirms that (i) people increase 

their appetite for social information when crop 
variance is high and decrease it in temporally 
fluctuating environments, and (ii) a simple con­
formist learning rule (copy the majority) seems 
to capture an important part of decision-making 
in this problem, although there is quite a bit of 
individual heterogeneity. 

A naturalistic experiment using non­

incentivized behaviour further confirms these 
conformist effects by showing the non-linear 
influence of the frequency of a behaviour 
(Coultas, 2004) on its adoption. Here, subjects 
entered a computer laboratory one-by-one, not 
realizing they were in an experiment. and 
observed a 'rare behaviour' that involved placing 

the keyboard cover on top of the monitor. 
In pre-testing, the experimenters confirmed that 
no one, without modelling, ever put the cover 
on top of the monitor-so without modelling 
the expected frequency of placing the cover on 
the monitor is zero. The experimenters were 
able to manipulate the number of individuals 
placing the cover on the monitor by silently 
giving explicit instructions to some few through 
their computer monitors. Others, not receiving 
these instructions, were observed to see if 
they placed the cover on top of the monitor. 
Figure 38.1 summarizes the results by showing 
how the frequency of models performing the 
cover placement affected a subject's likelihood 

of making the same placement. The horizontal 
axis gives the percentage of individuals already 
present in the room who had their keyboard 
covers on top of their monitor as the subject 
entered. The vertical axis gives the probability 
that the subject would then place his keyboard 
cover on top of his monitor. As predicted, the 
likelihood of performing this behaviour, which 
is not otherwise performed, increases non-lin­

early as the percentage of models performing 
the behaviour rises above 50%. One problem 
with this experiment is that it does not carefully 
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Fig.38.1 The figure shows how the percentage of models performing the 'covers on the monitor' 
behavior influences the likelihood of others performing the same behavior. The n values above each 
bar gives the number of individuals observed for that bar-e.g., 73 subjects entered a room in which 
between 81 and 100 percent of the people in the room had their keyboard covers on their monitors; 
about 60% of these subjects then put their covers on the monitor. 

distinguish informational from normative 

conformity. 
As with prestige-biased transmission, con­

formist transmission is also important in social 
situations, including cooperative interactions. 
Conformity effects have also been observed in 
experimental situations involving opportunities 
for cooperation and punishment. Players in these 
games were willing to use conformist learning 
for acquiring cooperative behaviour, selfish behav­
iour. the costly pWlishment of non-cooperators, 
and even the costly punishment of those who 
refuse to punish non-cooperators (Carpenter, 
2004; Denant-Boemont eta!', 2005). In general, 
the powerful effects of cultural learning on 
cooperation and altruism are empirically well­
established (for summary see Henrich and 
Henrich in press, Chapter 2). 

38.3. Concepts 2 and 3: 
cultural evolution and 
culture-gene coevolution 

By combining these kinds of working hypotheses 
about the nature of our evolved individual-level 
adaptive learning mechanisms (e.g. prestige­
biased and conformist-biased transmission) 
with formal models of population processes (see 
McElreath and Henrich, this volume, Chapter 39) 

dual-inheritance theory can generate a wide 
range of higher-level theories about the cultural 
evolutionary and culture-gene coevolutionary 
origins of sociological phenomena (e.g. ethnic 
groups). Instead of arguing that unidirectional 
causation exists at either the individual or society 
level, dual-inheritance theory explicitly models 
individuals with evolved or evolving psycholo­
gies in interactions with other individuals to 
understand more precisely how cultural learn­
ing mechanisms give rise to cultural evolution, 
and how this might feed back on genetic evolu­
tion (Cavalli-Sforza and Feldman, 1981; Boyd 
and Richerson, 1985). Here we discuss theory, 
rooted in formal modelling efforts, applied to 
the following questions: (i) why do cultural evo­
lutionary rates and degrees of adaptation vary 
among populations (Shennan, 2001; Henrich, 
2004) and how might this have influenced the 
basic cognitive abilities of different hwnan groups 
and (ii) why do ethnically-marked groups emerge 
and how did our 'ethnic psychology' develop 
(Gil-White, 2001; McElreath eta!', 2003). Other 

work in this area examines how adaptive cultural 
learning can sometimes give rise to the otherwise 
puzzling patterns of maladaptive cultural prac­
tices, such as the demographic transition 
(Richerson and Boyd, 2005), cooperation as well 

as Wliquely human forms psychology (McElreath 
and Henrich, this volwne, Chapter 39). 
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38.3.1. Demography and cultural 
evolutionary rates 

In the last 10000 years, the rate of cumulative 
cultural adaptation has accelerated many times 
over, but the distribution in rates has been very 
uneven across the continents (Diamond, 1997). 
While much of this variation is likely to be 
explained by historical particulars, we suspect 
several important general processes are also at 
work (Turchin, 2003). While difference between 
continents is probably the most significant pattern 
in human history, evolutionary approaches, at 
least those devoid of an explicit appreciation of 
cultural transmission, have remarkably little to 
say about it. To illustrate, we briefly discuss one 
cultural evolutionary model that explores the 
interaction between demographic conditions 
and cultural evolutionary rates of adaptation 
(e.g. in technology, skills, knowledge) that may 
help explain both variable rates of cultural adap­
tation in different places and peculiar cases of 
maladaptive cultural and technological losses. 

As the most extreme and archaeologically 
best-documented case of maladaptive techno­
logical loss, Tasmania provides an intriguing 
puzzle, and good point of departure for an 
inquiry. Humans first arrived in Tasmania about 
34 000 years ago and were subsequently cut off 
from mainland Australia between 12 000 and 
10 000 years ago by rising seas that filled the 
200 km stretch of land linking Tasmania to 
Victoria. At the time of European discovery, 
Tasmania had the simplest technology of any 
population ever encountered. A combination 
of ethno-historical and archaeological data 
suggests that, over the 10 000 year period 
after being cut off from mainland Australia, 
Tasmanians likely lost, or never evolved, the ability 
to make bone tools, fitted cold-weather clothing, 
hafted tools, fishing spears, barbed spears, nets, 
and boomerangs. Bone sewing needles, of the 
kind used ethnographically by Australian aborig­
inals to make fitted clothing, are clearly present in 
Tasmania before the seas rose. To hunt and fight, 
Tasmanian men used only one-piece spears, rocks 
and throwing clubs. In all, the entire Tasmanian 
toolkit consisted of only about 24 items, and 
contrasts starkly with both their contemporary 
aboriginal cousins just across the Bass Strait 
in southern Australia and other cold-climate 
foragers such as the Ona and Yahgan of Tierra 

del Fuego. The Australian mainlanders pos­
sessed the entire Tasmanian toolkit plus hun­
dreds of additional specialized tools including 
multi-pronged fish spears, spear throwers, 
boomerangs, mounted adzes, sewn bark canoes, 
ground edge axes, string bags, composite tools, 
and a variety of nets for birds, fish and wallabies 
(Henrich,2004). 

With this puzzle in mind, Henrich (2004) 
constructed a model in which individuals pref­
erentially imitate highly skilled individuals. Unlike 
previous models, however, Henrich's model left 
open the possibility that transmission was both 
noisy (highly variable) and negatively biased 
(copies are usually worse than the originals)­
both plausible assumptions, especially for com­
plex technological skills and areas of knowledge. 
The analytical results show two things worthy of 
note: (i) the rate of adaptive evolution depends 
on the natural logarithm of the effective popula­
tion size (effective population size incorporates 
absolute size and degree of interconnectedness: 
the size of the pool of interacting social learners); 
and (ii) if a well-adapted large population 
suddenly shrank, it could enter a regime of 
gradual maladaptive deterioration, as it moved 
towards a new, less-well-adapted, equilibrium. 
Empirically, the intervening time-period between 
the two equilibria would show a gradual loss of 
complex skills and knowledge (easy-to-learn 
skills would not be affected). Effective population 
size influences the evolutionary rate by making 
'positive' errors-those that result in a more 
adaptive practice-more likely. This, along with 
a few other nuances in the archaeological 
record, indicates that the Tasmania pattern of 
deterioration may have been ignited by the 
interaction between the dynamics of cultural 
transmission and the sudden drop in effective 
population size created when rising oceans sev­
ered the link to the social learning networks of 
southern Australia. Overall, besides revealing 
the possibility of maladaptive deteriorations 
when networked populations are cut off, this 
simple model also shows that larger, more inter­
connected, populations can evolve both more 
rapidly and to a better-adapted equilibrium 
than smaller, or less well interconnected, 
populations. This may provide an evolutionary 
explanation why Diamond's observation that 
rates of technological evolution proceeded at 
different rates on different continents. 
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With the adaptive nature of cultural evolution 
in mind, it is important not to underestimate 
the degree to which culture, and cumulative 
cultural evolution, can influence basic facets of 
human cognition. Consider two aspects of our 
psychology: (i) spatial cognition and (ii) numeri­
cal conceptions of quantity. 

Spatial cognition. At most, human languages 
possess three different systems for describing 
spatial position: (a) absolute: the ball is north of 
the tree; (b) object-centered: the ball is on 
Richard's left [as an object, Richard inherently 
has a (culturally defined) left, right, front, etc.]; 
and (c) relative: the ball is to the left of the tree 
(here an imaginary line is drawn from the 
speaker or other reference point to the tree, thus 
creating a 'left' for the tree), However, not all 
languages have evolved all three systems, with 
some cultures and languages lacking the relative 
system, and relying heavily on the absolute 
system. Cognitively, speakers of these languages 
(i) possess incredible dead-reckoning abilities 
and seem to have a constantly running mental 
compass, and (ii) perform very differently in 
non-linguistic tests of spatial memory (Levinson, 
2003). It seems that the cultural evolution 
of linguistic system, and associated cultural 
routines, for discussing and dealing with space 
and orientation influences our non-linguistic 
spatial cognition. 

Numerical conceptions of quantity. Number 
systems are an aspect of culture and language 
that varies substantially among societies. Many 
societies, for example, only have ordinal numbers 
up to 3. Recent work using experiments from 
cognitive science among two Amazonian groups 
demonstrates tllat growing up with such number 
systems greatly influences people's abilities in 
non-linguistic tasks that involve memory and 
matching, in dealing with quantity and number 
(Pierre et al., 2004; Gordon, 2005). Thus, the 
cultural evolution of a number system influ­
ences the brains of those who grow up using it. 

38.3.3. The coevolution of 
ethnically marked groups 
and ethnic psychology 

A curious feature of human societies is their sub­
division into self-ascribed arbitrarily marked 
groups, sometimes called 'ethnic groups' (Barth, 
1969). These groups are sometimes the loci of 

cooperation and collective action (Henrich and 
Henrich, in press, Chapter 9), as well as out­
group hatred (LeVine and Campbell, 1972). 
Many social scientists hold the opinion that these 
groups and their markings form out of collec­
tive interest alone, or that they are the result of 
strategic switching and signalling on the part of 
political actors. V\'hile we think this is partly 
true, the existence of strategic ethnic manipula­
tion makes the maintenance of these arbitrarily 
marked groups problematic. If individuals can 
merely choose their ethnicity at any time, then 
why should anyone pay attention to the cheap 
labels at all? Models of ethnic markers as signals 
of cooperative intentions in fact show that the 
process is unlikely to work (Nettle and Dunbar, 
1997; Roberts and Sherratt, 2002; see McElreath 
et al., 2003 for more discussion of analogous 
biological models). 

To explore the relation between social norms, 
symbolic markers, and cultural learning, 
McElreath et al. (2003) constructed a mathe­
matical model to study the claim that arbitrary 
and easily acquired 'ethnic markers' (e.g. dialect, 
dress, hairstyle) may function to signal hidden, 
important norms of behaviour that differ among 
population subdivisions. 

The model assumes that tlle population is sub­
divided spatially into 'groups' linked by migration. 
Groups are large and each individual is charac­
terized by one of two norms. Norm differences 
arise in the model because the authors assumed 
that the norms solve coordination problems, such 
that individuals with locally common behaviours 
are at an advantage in terms of individual success 
(locally if everyone pays bride price, not dowry, 
one should also pay bride price, to coordinate 
with others). The model assumes that these 
behaviours are not observable, because many 
norms are unconscious and not easy to anticipate 
(Nave, 2000; Gil-V\'hite, 2001). Each individual 
also adopts one of two visible markers. These 
markers are costless, but may be observed prior 
to interacting based upon the hidden norms. 
Individuals may preferentially interact with 
those with the same markers as themselves, but 
this tendency is allowed to evolve within the 
model. 

Na'ive individuals acquire both norms and 
markers by imitating successful individuals 
(as discussed above). With some chance, they 
acquire both from the same individual, which 
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may generate covariance between markers and 
behaviours. This bundled imitation is also allowed 
to evolve in the model. 

The central question addressed by the model is 
not whether stable norm differences can evolve, 
but rather whether, given stable norm differ­
ences, stable regions of ethnic marking will arise 
that covary with norm boundaries. That is, do 
adaptive cultural learning mechanisms some­
times give rise to ethnic groups, as an emergent 
by-product? And, if they do, how does this emer­
gent social environment influence the genetic 
evolutionary processes that shaped human 
psychology? It is important to realize that in a 
purely genetic model ethnic groups would be 
unlikely to emerge, as migration between subdi­
visions would normally swamp selection. Yet, 
empirically we know that ethnic groups manage 
to maintain apparent norm differences despite 
migration rates of one sex approaching I: along 
the Vaupes river linguistic exogamy means that 
people must marry someone from a group who 
does not speak their language (Jackson, 1983). 
Only extreme selection could maintain geneti­
cally based behaviour differences under such 
migration. However, as mentioned in the preced­
ing sections, both social interactions and mecha­
nisms like conformist transmission can maintain 
differences between social groups, even when 
interaction and the physical movement of bodies 
is common. Likewise, selective cultural-learning 
processes can be strong even when the direct 
pay-off differences among behaviours are 
small (see McElreath and Henrich, this volume, 
Chapter 39). 

A feedback loop generates and maintains ethnic 
marking, as long as migration exists but is not too 
strong relative to the selective processes created 
by success-biased cultural learning (that arise 
from the need to coordinate social interactions). 
The model works as follows. 

1.	 Migration creates small amounts of covari­
ance between specific markers and behav­
iours within each local group. This occurs 
even if there is initially no covariance within 
each group. The reason is subtle. If local 
groups differ at all in their frequencies of 
markers and behaviours, then there is covari­
ance at the population level. Population 
structure is represented by the covariance 
across groups. Migration among local groups 

transfers this population covariance into 
within-group covariance. 

2.	 Direct selective processes favouring common 
behaviours create indirect selection on mark­
ers, proportional to the covariance between 
behaviours and markers. This increases mark­
ers associated with common behaviours, within 
each local group. 

3. Natural selection favours a psychological bias 
for interacting with those with the same 
marker as oneself, because there is always 
some covariance between markers and 
behaviours, due to migration. As this interac­
tion bias increases, selection increases the 
covariance further, because then makers and 
behaviours form co-adapted pairs. 

4. While migration may be needed to get the 
process going, if it is too strong, it swamps 
the selective forces above, leading to 
unmarked groups, sometimes even if behav­
ioural (norm) differences remain. This is 
where the plausibility of weak migration rela­
tive to the strong forces of our cultural learn­
ing psychology is crucial to the model. If 
individuals are not strongly disposed to learn 
from group members with higher pay-offs, 
then mixing will erode differences between 
neighbouring groups. 

Once regions of norms and ethnic markers 
exist, selection on genes favours an increased 
predisposition to interact with those who look 
like oneself (share one's markers). It also favours 
acquiring bundles of traits, norms and markers 
together, from the same individual during social 
learning (this may further enhance the tendency 
of individuals to learn things from successful 
models that do not directly relate to their domain 
of success or expertise). Importantly, the 
cultural evolution of behaviourally distinct 
groups and their markers leads to natural selec­
tion on aspects of psychology. This is the kind 
of culture-gene coevolution that we think is 
common in human evolution. 

In conclusion, if we are right, then constraining 
ourselves to purely genetic models of human 
evolution will handicap our attempts to under­
stand important domains of human behaviour, 
because the crucial selective forces that may 
account for some of our psychological adapta­
tions arose first through the evolution of culture. 



This is not to say that humans may have in any 
sense 'transcended' natural selection, any more 
than domesticated animals have. Rather, the 
sources of our selection pressures may often be 
different in important respects from those of 
closely related species, because of our evolved 
capacities for cultural transmission. Our bet, 
bolstered now by more than two decades of 
fonnal models of culture-gene coevolution and 
substantial evidence from laboratory and field 
sciences, is that it will prove very hard in the 
long run to understand the structure of human 
psychology without reference to the dynamic 
population processes that help to construct our 
selection pressures. 
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