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Course Plan

 8/1 – Course introduction, student polls

 8/3 – Network analysis: basics

 8/8 – Network analysis: static networks

 8/10 – Network analysis: dynamic networks

 8/15 – Social norms: evolution

 8/17 – Social norms: diffusion

 8/22 – Social norms: planned change

 8/24 – Political networks

 8/29 – Political networks

 8/31 – Network theory, review



Evaluation

 Here's how your final grade will be calculated:

 Problem Set #1 - 30% [due August 12 @ 11:59pm]

 Problem Set #2 - 30% [due August 19 @ 11:59pm]

 Research proposal - 40% [due September 2; no final exam]

 Attendance at lecture is not required, but it is recommended because 

you'll have the opportunity to ask questions. All lectures will 

be recorded and posted on the corresponding Canvas page.



Office hours

 I'll be holding office hours on Wednesdays from 9-11am. You can sign 

up at the course Canvas page (“Start Here”). 

 If that time's inconvenient or if all the slots are full, we can set something up 

by appointment. Message me on Canvas or email me 

at mdraper@ucsd.edu.

mailto:mdraper@ucsd.edu


Social Network Analysis Concepts

 Tie strength: we’ve already seen that 
we can distinguish between strong 
and weak ties. We can also weight
the tie strength using a continuous 
measure. This can (but need not) 
sum to 1 depending on the 
application.

 Ex. How much time do you spend 
together each day? [need not sum 
to 1]

 Ex. Who influences your decision? 
[sums to 1]



Social Network Analysis Concepts

 “We define the embeddedness of an edge
in a network to be the number of common 
neighbors the two endpoints have.”

 Node A – high clustering coefficient

 Links from/to A – high embeddedness

 Social capital in networks: “A long line of 
research in sociology has argued that if 
two individuals are connected by an 
embedded edge, then this makes it easier 
for them to trust one another, and to have 
confidence in the integrity of the 
transactions (social, economic, or 
otherwise) that take place between 
them.”



Social Network Analysis Concepts

 “No similar kind of deterring threat 

exists for edges with zero 

embeddedness, since there is no one 

who knows both people involved in 

the interaction. In this respect, the 

interactions that B has with C and D 

are much riskier than the embedded 

interactions that A experiences.”

 “[but] B has early access to information 

originating in multiple, non-interacting 

parts of the network.”



Social Network Analysis Concepts

 Random networks (random graphs): We might 
want to compare the properties of networks we 
observe in the real world to those of randomly-
generated networks.

 Does our network of interest have 
parameters that look random, or is it non-
random in some systematic and interesting 
way?

 For example, do new nodes connect to 
existing nodes at random, or according to 
some pattern?



Social Network Analysis Concepts

 Erdos-Renyi graphs: G(n,p) / G(n,M)

 “In the G(n,M) model, a graph is chosen 
uniformly at random from the collection of 
all graphs which have n nodes and M 
edges.”

 “In the G(n,p) model, a graph is 
constructed by connecting labeled nodes 
randomly. Each edge is included in the 
graph with probability p, independently 
from every other edge.”

 G = graph; n = number of nodes

 p = probability of forming an edge (uniform 
attachment)

 M = number of independent edges



Social Network Analysis Concepts

 “... the graph in Figure 4.2 shows the friendship 
network of a (small) hypothetical classroom in which 
the three shaded nodes are girls and the six 
unshaded nodes are boys.”

 “Consider a given edge in this network. If we 
independently assign each node the gender male 
with probability p and the gender female with 
probability q, then both ends of the edge will be 
male with probability p^2, and both ends will be 
female with probability q^2.”

 “On the other hand, if the first end of the edge is 
male and the second end is female, or vice versa, 
then we have a cross-gender edge, so this happens 
with probability 2pq. So we can summarize the test 
for homophily…as follows: “



Social Network Analysis Concepts

 “Homophily Test: If the fraction of 
[heterogeneous] edges is significantly less than 
2pq, then there is evidence for homophily.“”

 “In Figure 4.2, for example, 5 of the 18 edges in 
the graph are cross-gender.”

 “Since p = 2/3 and q = 1/3 in this example, we 
should be comparing the fraction of cross-gender 
edges to the quantity 2pq = 4/9 = 8/18.”

“In other words, with no homophily, one should 
expect to see 8 cross-gender edges rather than 5, 
and so this example shows some evidence of 
homophily.”

 But is it statistically significant?



Social Network Analysis Concepts

 “Christakis and Fowler (2014)...found that 
obese and non-obese people clustered in 
the network in a fashion consistent with 
homophily…people tend to be more similar 
in obesity status to their network neighbors 
than in a version of the same network 

where obesity status is assigned randomly.”

 “The problem is then to distinguish among 
several hypotheses for why this clustering is 
present:”



Social Network Analysis Concepts

 (i) because of selection effects, in which 
people are choosing to form friendships with 
others of similar obesity status? 

 (ii) because of the confounding effects of 
homophily according to other characteristics, 
in which the network structure indicates 
existing patterns of similarity in other 
dimensions that correlate with obesity status? 
or 

 (iii) because changes in the obesity status of a 
person's friends was exerting a (presumably 
behavioral) influence that affected his or her 
future obesity status?”



Social Network Analysis Concepts

 “Statistical analysis in Christakis and Fowler's 

paper argues that, even accounting for effects 

of types (i) and (ii), there is significant evidence 

for an effect of type (iii) as well: that obesity is a 

health condition displaying a form of social 

influence, with changes in your friends' obesity 

status in turn having a subsequent effect on you.”

 “This suggests the intriguing prospect that obesity 

(and perhaps other health conditions with a 

strong behavioral aspect) may exhibit some 

amount of "contagion" in a social sense: you 

don't necessarily catch it from your friends the 

way you catch the flu, but it nonetheless can 

spread through the underlying social network via 

the mechanism of social influence.”



Social Network Analysis Concepts

 In the random networks we just considered, new nodes are 
linked to existing nodes at random (p). What if we make the 
probability of attachment proportional to the number of links a 
node already has?

 Preferential attachment: a model of network formation that 
makes the probability of linking to an existing node 
proportional to the number of nodes that link already has.

 “The rich get richer.”

 Emergent properties: emerge at particular scales.

 Example: giant component, disease transmission



Social Network Analysis Concepts

 Preferential attachment means that degrees in the network will 
be distributed according to a power law. 

 Distribution of degrees according to a power law means that the 
network will be scale free (Pareto distribution) [looks the same at 
any scale].

 “Exponentially few nodes with many connections.”

 “Exponentially many nodes with few connections.”

 Each new node i adds m edges to existing nodes.

 So at any time t we have t*m edges.

 And the probability of attaching to some node j is:

 Degree of node j/2*t*m [each edge connects 2 nodes]



Social Network Analysis Concepts

 “Scale-free networks are paradoxically 
both robust and fragile...On the one 
hand, they are remarkably robust to 
the random failure of their nodes, with 
the giant cluster persisting no matter 
how many nodes we remove...”

 “On the other hand, scale-free 
networks are very fragile to attacks 
targeted specifically at their highest-
degree nodes. We need remove only 
the tiniest fraction of the high-degree 
hubs in such a network to entirely 
destroy the giant cluster.”



Social Network Analysis Concepts

 Hybrid models: we can blend 
uniform random and preferential 

attachment in varying proportions.

 Fitted to data.

 Which resulting network types are 

most “efficient” at transmitting 

information?



Social Network Analysis Concepts

 Small-world networks: combine a high clustering 
coefficient with enough weak ties to give the 
network a small average path length. [Milgram]

 “…high clustering stems from a distance-based cost 
structure. Nodes that are closer (or more similar) find 
it cheaper to maintain links to each other and this 
generates high clustering.”

 “Short overall path length then comes from the fact 
that if there were no short enough paths between 
two given nodes, then even if there were a high cost 
to adding a link, that link would bridge distant parts 
of the network and bring high bene…ts to that pair of 
nodes.”



Social Network Analysis Concepts

The Symmetric Connections Model:



Social Network Analysis Concepts



Social Network Analysis Concepts



Literature: Psychology

““Before we set our hearts too much upon 
anything,” he wrote, “let us first examine how 
happy those are who already possess it”

“La Rochefoucauld was essentially suggesting 
that forecasters should use other people as 
surrogates for themselves, and the advantages of 
his “surrogation strategy” are clear: Because 
surrogation does not rely on mental simulation, it is 
immune to the many errors that inaccurate 
simulations produce.”

“The disadvantages of surrogation are also 
clear: Individuals differ, and thus, one person’s 
affective reaction is almost certainly an imperfect 
predictor of another’s. But there are at least two 
reasons to suspect that affective reactions are not 
as different as people may believe.”



Literature: Psychology

“First, affective reactions are produced in large part 
by physiological mechanisms that are evolutionarily 
ancient, which is why people the world over have 
very different beliefs and opinions but very similar 
affective reactions to a wide range of stimuli, 
preferring warm to cold, satiety to hunger, friends to 
enemies, winning to losing, and so on.”

“Second, people tend to marry, befriend, work with, 
and live near those who share their preferences and 
personality traits, and thus the people from whom 
they are especially likely to receive surrogation 
information—the neighbors in their social networks—
are especially likely to share their affective 
reactions.”



Literature: Psychology

“In short, there is little disagreement among 
people about the sources of pleasure and pain, 
and even less disagreement among neighbors. 
These facts suggest that surrogation may be more 
powerful than people realize.”

“We tested this hypothesis in two experiments. 
The events we studied were (i) speed dating, in 
which undergraduate women predicted how 
much they would enjoy a 5-min speed date with 
an undergraduate man, and (ii) peer-evaluation, 
in which undergraduates predicted how they 
would feel after being evaluated by a peer (38).” 



Literature: Psychology

“In both experiments, we gave participants 
either information that allowed them to 
simulate the future event (simulation 
information) or information about the affective 
reaction of a fellow undergraduate who had 
experienced the same event in the past 

(surrogation information). We predicted that 
participants would make more accurate 
affective forecasts when they knew nothing 
about the future event and knew only how 
someone in their social network had reacted 
to it.”



Literature: Psychology

“[F]orecasters were considerably more 
accurate when they used surrogation 
information (12.50 T 14.10 mm) than when they 
used simulation information (33.75 T 22.01 mm) 
[t(86) = 5.38, P < 0.001]. Relative to simulation, 
surrogation reduced the size of the affective 
forecasting error by 63%.”

“…although our experiments demonstrate 
the power of surrogation, they also suggest 
that people may not normally take advantage 
of this power. Our participants mistakenly 
believed that simulation was the superior 
strategy even after it had failed them.”

“When we want to know our emotional 
futures, it is difficult to believe that a neighbor’s 
experience can provide greater insight than 
our own best guess.”



Tomasello and Vaish - Origins of 

Human Cooperation and Morality

 Cooperation in chimpanzee bands: “cooperating in order to compete…the 
dominance of dominance.”

 To what extent do chimpanzees cooperate?

 They help others at low cost to themselves.

 They share food with others reciprocally.

 “Attitudinal reciprocity,” (positive affect), not “calculated reciprocity.”

 They form alliances with non-kin for foraging and group defense.

 They occasionally hunt collaboratively.

 They even take revenge on those who wrong them (negative reciprocity).

 What do they not do?

 Joint attention; second-person engagement, third-party enforcement; 
concern for reputation.



Tomasello and Vaish - Origins of 

Human Cooperation and Morality

 How is homo sapiens different?

 Cooperative behavior, altruistic actions, third-party enforcement, “cooperative 
breeding,” communication of information the recipient would be interested in, 
normative expectations.

 What kind of normative expectations?

 Moral norms, social norms/conventions, and social institutions.

 Institutions establish joint goals and individual social roles (“status functions”).

 How did this happen?

 First stage: “mutualistic collaboration” and “prosocially motivated interactions 
with specific other individuals,” prompted by ecological change. “Individuals 
had to be good collaborators or else starve.”

 Second stage: “abstract, agent-neutral, norm-based morality.”



Tomasello and Vaish - Origins of 

Human Cooperation and Morality

 This change led to the creation of what the authors call a “joint 

morality,” where everyone wants to be chosen as a collaborative 

partner (to improve their own chances of survival), leading them to 

resist or redefine their own self-interest.

 In a situation where groups like this were competing against each 

other, “group life in general became one big interdependent 

collaboration for maintaining group survival.”

 “This kind of group-mindedness, underlain by skills of collective 
intentionality, engendered truly impersonal, agent-neutral, objective 

social norms.”



Tomasello and Vaish - Origins of 

Human Cooperation and Morality

 “From an evolutionary perspective, morality is a form of 

cooperation.”

 Moral interactions are a subset of cooperative interactions.

 “Arguably, the main function of morality is to regulate an individual’s 

social interactions with others in the general direction of cooperation.”

 This means that moral interactions require reshaping or redefining self-

interest.



Tomasello and Vaish - Origins of 

Human Cooperation and Morality

 How are human infants different from chimpanzees?

 Fundamental and intrinsic drive to collaborate (even when unnecessary).

 Prefer prosocial others to antisocial others.

 Pay attention to context – help more if a collaborative context.

 Imagining others’ emotional states (comforting, but only when justified).

 Equal division of the fruits of collaborative activities.

 Progressive focus on relevant characteristics (desert, equity, need).

 Third-party enforcement, agent neutral, disinterested.

 Distinguish moral norms from conventional norms (Turiel 2006).

 Anticipate others’ judgment by applying norms preemptively to self.



Tomasello and Vaish - Origins of 

Human Cooperation and Morality

 The authors suggest a two-stage evolutionary account of human moral 
development.

 In the first stage, “humans began to take a mutualistic rather than a purely 
individualistic approach to cooperative activity…such that they became 
deeply invested in not only their own but also their partners’ welfare—they 
began to care about the joint nature of their cooperative activities—and 
they began to care about how they were perceived by others as partners.”

 In the second stage, “humans began to care not only about their personal 
interactions and histories with others but also about the more general 
functioning of the group, which meant keeping track of how individuals 
(including the self) contributed to or detracted from the group’s well-being.”



Tomasello and Vaish - Origins of 

Human Cooperation and Morality

 The authors suggest that the moral and social development of 

young children parallels our evolutionary history (“our ontogenetic 

account parallels our phylogenetic account”).

 “In their first step toward human morality, young children collaborate 

with and act prosocially toward other specific individuals. 

 In their second step, they begin to participate in the social norms and 

institutions of their culture. These two steps—an initial second-personal 

morality  followed by a more norm-based morality—take infants into a 

full-fledged human morality.”



Social Norms

 Objective, general, agent-neutral.

 Social norms articulate “an objective standard of behavior that is 

mutually known by all.”

 The force of the norm is not individual opinion (guilt) but rather group 

opinion (shame).

 Guilt may be a mechanism for preemptively applying the social norms to 

oneself so that other group members don’t have to enforce the norm and 

impose shame.

 The norm applies to everyone in the group (impartiality – agent neutral).



Social Norms

 “Social norms are thus mutually known group expectations and 

commitments, with respect to group-known standards, which all 

group members are expected to respect.”

 Children as young as 3 years old can apply the moral norm against 

causing harm in an agent-neutral way (Turiel 2006).

 They can distinguish between conventional rules and moral norms, and 

they enforce them in different ways.



Bowles and Gintis - A Cooperative Species 
(selections)

 Getting the question right: the authors ask not why cooperation occurs at all, 
but why it occurs in contexts where self-interest isn’t obviously implicated.

 “First, people cooperate not only for self-interested reasons but also because 
they are genuinely concerned about the well-being of others, try to uphold 
social norms, and value behaving ethically for its own sake” [proximate 
motivations for cooperation].

 “Second, we came to have these “moral sentiments” because our ancestors 
lived in environments, both natural and socially constructed, in which groups of 
individuals who were predisposed to cooperate and uphold ethical norms 
tended to survive and expand relative to other groups, thereby allowing these 
prosocial motivations to proliferate” [distant evolutionary origins of cooperation].



Bowles and Gintis - A Cooperative Species 
(selections)

 First answer: we have “social preferences” in favor of cooperation. We care what 
others think about us, and we want to uphold our group’s ethical norms.

 So people cooperate because we like to cooperate. Ok. Why do we like it?

 The environment of our evolutionary prehistory may have required cooperative 
behavior (group hunting, cooperative breeding, etc.)

 But even if there’s a need for cooperation to survive, the division of the gains 
from cooperation may be contentious. How to prevent people getting cheated?

 First, human groups have devised ways to protect their altruistic members from 
exploitation by the self-interested.

 Second, humans adopted prolonged and elaborate systems of socialization that led 
individuals to internalize the norms that induce cooperation, so that contributing to 
common projects and punishing defectors became objectives in their own right 
rather than constraints on behavior



Bowles and Gintis - A Cooperative Species 
(selections)

 Third, between-group competition for resources and survival was and remains a 
decisive force in human evolutionary dynamics.

 In short, humans became the cooperative species that we are because cooperation 
was highly beneficial to the members of groups that practiced it, and we were able 
to construct social institutions that minimized the disadvantages of those with social 
preferences in competition with fellow group members, while heightening the group-
level advantages associated with the high levels of cooperation that these social 
preferences allowed.

 This is a uniquely human story.

 One extreme: hymenoptera and other social insects (and mole rats).

 Other extreme: solitary hunters (most large predators).



Bowles and Gintis - A Cooperative Species 
(selections)

 The human difference: developmental plasticity.

 “the human cognitive, linguistic and physical capacities…allow us to formulate 
general norms of social conduct, to erect social institutions regulating this conduct, to 
communicate these rules and what they entail in particular situations, to alert others 
to their violation and to organize coalitions to punish the violators.”

 “No less important is the psychological capacity to internalize norms, to experience 
such social emotions as shame and moral outrage, and to base group membership 
on such nonkin characteristics as ethnicity and language, which in turn facilitates 
costly conflicts among groups.”

 Important: cooperation isn’t always good. “In some settings, competition, the 
antithesis of cooperation, is the more effective means to a given end.” Adam Smith’s 
example: cooperation (price-fixing, cartels, etc.) undesirable, replaced by 
competition.



Bowles and Gintis - A 

Cooperative Species (selections)

 The mere desire to cooperate isn’t enough:

 Tragedy of the commons

 Prisoners’ dilemma

 Tension between self-interest and cooperation:

 self-interest should normally dictate our behavior, but

 cooperation is very common in the real world (Ostrom 1990).

 Strong Reciprocity: In experiments we commonly observe that people sacrifice their 
own payoffs in order to cooperate with others, to reward the cooperation of others, 
and to punish free-riding, even when they cannot expect to gain from acting this 
way. We call the preferences motivating this behavior strong reciprocity” 
[distinguished from ordinary reciprocity].



Bowles and 
Gintis - A 
Cooperative 
Species 
(selections)



Bowles and Gintis -
A Cooperative 
Species 
(selections)



Bowles and Gintis - A Cooperative Species (selections)

 “[E]xperiments show that when those 
predisposed to cooperate can 

associate preferentially with like-

minded people, cooperation is not 

difficult to sustain.”

“When subjects could choose their 

partners, there was a strong 

tendency for subjects to play with 

others who approximately share their 

level of contribution.”



Bowles and Gintis - A Cooperative Species 
(selections)

 “Altruistic punishment: when subjects are given a direct way of 
retaliating against free-riders rather than simply withholding their 
own cooperation, they use it in a way that helps sustain 
cooperation” [even without personal benefit].

 We have “an intrinsic motivation to punish shirkers”, but no 
equivalent motivation to contribute altruistically [this punishment is 
retributive, not instrumental]. Punishment is usually “non-strategic.”

 “After the initial rounds in the standard public goods without punishment 
game, experimental subjects decline to contribute altruistically but 
once punishment is permitted they avidly engage in the altruistic 
activity of punishing low contributors.”



Bowles and 
Gintis - A 
Cooperative 
Species 
(selections)



Bowles and Gintis - A Cooperative Species 
(selections)

 The authors conclude that “agents enjoy punishment.”

 But sometimes the punishment gets out of hand, and impedes cooperation. 

 In some countries, experiments showed “vendetta-like retaliation against 
punishment” leading to costly arms-race dynamics of wasteful punishment 
expenditures. The authors call this “antisocial punishment.”

 For example, “punishment of free-riders, even if they were strangers, was 
legitimate in Boston, Melbourne, and Chengdu but it was not in Muscat and 
Athens.”

 The importance of punishment may be less about the actual impact of the 
punishment itself, and more about the “moral signal” conveyed by group 
consensus on punishment. Purely symbolic punishment is effective. Third parties 
observing symbolic punishment change their own behavior.



Bowles and 
Gintis - A 
Cooperative 
Species 
(selections)



Bowles and 
Gintis - A 
Cooperative 
Species 
(selections)



Bowles and Gintis - A Cooperative Species 
(selections)

 Experimental subjects tend to punish those who hurt others, as long 

as the action causing the harm violates a social norm.

 Interestingly, even those individuals not motivated to punish will 

engage in third-party punishment (mimicking the type) if they 

believe that this will induce peers to behave fairly to them. 

 “Punishment is thus not simply retaliation in response to personal 

damages but appears to reflect more general ethical norms” (32).



Bowles and Gintis - A Cooperative Species 
(selections)

 “In the laboratory, groups solved their free-rider problems by 

allowing low contributors alone to be punished. Apparently the 

determination of the punishment system by majority rule made the 

punishment not only an incentive but also a signal of group norms.”

 “…in small-scale societies punishment can be highly effective even 

when it takes the form of ridicule or gossip and it inflicts no material 

costs on its targets. The importance of the moral signal conveyed by 

punishment rather than simply the material incentive that it provides 
is also suggested by experiments.”



Bowles and 
Gintis - A 
Cooperative 
Species 
(selections)



Bowles and Gintis - A Cooperative Species 
(selections)

 “[T]he social preferences that become salient in a population depend critically 
on the manner in which a people’s institutions and livelihood frame social 
interactions and shape the process of social learning.”

 Aumann: correlated equilibrium

 “Among the Au and Gnau people in Papua New Guinea, ultimatum game 
offers of more than half the pie were common, Moreover, while even splits 
were commonly accepted, both higher and lower offers were rejected with 
about equal frequency. This behavior struck the economists on our team as 
odd, to say the least. But to the anthropologists it was not surprising in light of
the widespread practice of competitive gift giving as a means of 
establishing status and subordinacy in these and many other New Guinea 
societies.”



Bowles and Gintis - A Cooperative Species 
(selections)

 Social institutions serve as cues for appropriate behavior.

 “[S]ocial structure affects behavior in ways other than those captured 
by the money payoffs of the game, in this case by suggesting 
appropriate behavior (the exchange game) or identifying some 
individuals as “deserving” (the test manipulation).”

 “[T]hose who contributed a low amount and escaped criticism, but had 
witnessed the criticism of others who had contributed a similar amount, 
increased their contributions by even more than those directly criticized. 
Also, those who had contributed a large amount and were criticized 
reduced their contribution in subsequent rounds. Where low 
contributions escaped criticism entirely, contributions fell in subsequent 
rounds. “



Bowles and Gintis - A Cooperative Species 
(selections)

 Behavior is conditioned on group membership.

 Klee vs. Kandinsky

 Robber’s Cave experiment

 “experimental subjects’ allocations favor in-group members not 
because of altruistic sentiments toward those who are similar to 
themselves, but because they expected reciprocation from in-groupers 
and not from out-groupers.”

 “[S]uccessful collective action among homogeneous ethic 
communities . . . is attributable to the existence of norms and institutions 
that facilitate the sanctioning of non contributors.”

 “people think that cooperating is the right thing to do and enjoy doing 
it, and that they dislike unfair treatment and enjoy punishing those who 
violate norms of fairness.”



R. I. Dunbar - Coevolution of neocortex 
size, group size and language in humans

 “…mean group size is directly related to relative neocortical volume 

in nonhuman primates.”

 “…there is a species-specific upper limit to group size that is set by 

purely cognitive constraints: animals cannot maintain the cohesion and 

integrity of groups larger than a size fixed by the information-processing 

capacity of their neocortex.

 “…the neocortical constraint seems to be on the number of 

relationships an animal can keep track of in a complex, 
continuously changing social world.”



R. I. Dunbar - Coevolution of neocortex 
size, group size and language in humans

 “the relationship between group size and time devoted to grooming 
is a consequence of the intensity with which a small number of key 
"friendships" (the primary network) is serviced rather than the total 
number of individuals in the group.”

 “The mean size of the primary network…is related to the mean group 
size for the species. This suggests that groups are built up by welding 
together sets of smaller primary networks.”

 “These primary networks function as coalitions whose main purpose 
is to buffer their members against harassment by the other members 
of the group. The larger the group, the more harassment and stress 
an individual faces and the more important these coalitions.”



R. I. Dunbar - Coevolution of neocortex size, 
group size and language in humans

 “A coalition's effectiveness (in the sense 
of its members' willingness to come to 
each other's aid) seems to be directly 
related to the amount of time its 
members spend grooming each other.”

 “Equation (1) yields a predicted group 

size for humans of 147.8.”



R. I. Dunbar - Coevolution of neocortex size, 
group size and language in humans

 “The data in Table 1 suggest that group 
sizes fall into three quite distinct size classes: 
small living groups of 30- 50 individuals...a 
large population unit that typically numbers 
be-tween 500 and 2,500 individuals, and an 
intermediate level of grouping (either a 
more permanent village or a culturally 
defined clan or lineage group) that 
typically contains 100-200 people...”

 “Plotting these values on a graph produces 
what appears to be a clear trimodal 
distribution of group sizes, with no overlap 
between grouping levels (Fig. 2).”



R. I. Dunbar - Coevolution of neocortex size, 
group size and language in humans

 “the intermediate-level groupings are often 
defined more in terms of ritual functions…”

 “…what seems to characterize this level of 
grouping is that it constitutes a subset of the 
population that interacts on a sufficiently 
regular basis to have strong bonds based 
on direct personal knowledge.”

 “My reading of the ethnographies suggests 
that knowledge of individuals outside this 
grouping is generally less secure and based 
more on gross categories (a "them" and "us" 
basis as opposed to identifying individuals 
by name).”



R. I. Dunbar - Coevolution of neocortex size, 
group size and language in humans

 Examples: neolithic villages, units in armies, research 
specializations in the sciences, business organizations, 
fundamentalist communities, 

 “Some empirical evidence: Killworth et al. 1984 “used a 
"reversed small world" protocol to determine the total network 
size (i.e., the total number of individuals known by name with 
whom a respondent has a degree of personal contact).”

 “Forty subjects were each given a dossier containing 500 
fictitious (but realistic) target individuals living in different parts 
of the world and asked to name an individual among their 
own acquaintances who (either directly or via a chain of 
acquaintances of their own) would be able to pass a message 
to each of the targets.”

 “The number of different acquaintances listed was assumed to 
be an index of the subject's total social network. The mean 
number of acquaintances selected was 134 (although the 
variance around this figure was considerable).”



R. I. Dunbar - Coevolution of neocortex size, 
group size and language in humans

 “the average number of people directly involved in 
a conversation (as speaker or attentive listener) 
reached an asymptotic value of about 3.4 (one 
speaker plus 2.4 listeners) and that groups tended 
to partition into new conversational cliques at 
multiples of about four individuals (Fig. 4).”

 “…the need to increase group size at some point 
during the course of human evolution precipitated 
the evolution of language because a more 
efficient process was required for servicing these 
relationships than was possible with the 
conventional nonhuman primate bonding 
mechanism (i.e., social grooming).”



R. I. Dunbar - Coevolution of neocortex size, 
group size and language in humans

 “the average number of people directly involved in 
a conversation (as speaker or attentive listener) 
reached an asymptotic value of about 3.4 (one 
speaker plus 2.4 listeners) and that groups tended 
to partition into new conversational cliques at 
multiples of about four individuals (Fig. 4).”

 “…the need to increase group size at some point 
during the course of human evolution precipitated 
the evolution of language because a more 
efficient process was required for servicing these 
relationships than was possible with the 
conventional nonhuman primate bonding 
mechanism (i.e., social grooming).”



R. I. Dunbar - Coevolution of neocortex size, 
group size and language in humans

 “[L]arger groupings...appear to be much less 
cohesive than groups that are smaller than the 
critical limit. Language seems to be a far from 
perfect medium for acquiring detailed social 
knowledge about other individuals: 
secondhand knowledge, it seems, is a poor 
substitute for the real thing

 “...sociometric studies of "sympathy groups" 
suggest that we are only able to maintain very 
intense relationships with 10-12 other individuals 
at any one time”

 “…when we do want to establish very intense 
relationships, we tend to do so through the 
much more primitive medium of physical 
contact rather than through language.”


