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TRUST
• Firm reliance on the integrity, ability, or

character of a person or thing

• Synonyms:!faith, confidence, reliance,
dependence.

• Social impacts:

– it makes social life predictable,

– it creates a sense of community,

– it makes it easier for people to work together.

 

Hypothesis: Due to its ubiquity and resulting large gains/losses,

trust is an evolutionary cognitive computational module 

which co-evolved with the brain (and social group size)

“Mechanistic approach vs. cognitive theory



Why do we have a big brain?

• Epiphenomenal hypothesis: large brains are
unavoidable consequences of a large body

• Developmental hypothesis: maternal energy
constraints determine energy capacity for fetal
brain growth (frugivory=richer diet)

• Ecological hypothesis: brain evolved to process
information of ecological relevance (frugivory,
home range navigation, extractive foraging)

• Social hypothesis: brain size constrains size of
social network (group size) (memory on
relationships, social skills)

Dunbar, R.I.M., The social brain hypothesis. Evolutionary Anthropology 6, 178-190 (1998).







Human



Preferred scaling

ratio  close to 3

Proc. Nat. Acad. Sci. (USA) 272, 439-444 (2005)

Method 2



•Sections (squads):  10-12 soldiers

•Platoons (of 3 sections, ! 35 soldiers)

•Companies (3-4 platoons, ! 120-150 soldiers)

•Battalions (3-4 companies plus support units, ! 550-800)

•Regiments (or brigades) (3 battalions plus support,2500+)

•Divisions (3 regiments)

•Corps (2-3 divisions)

•Armies

•Country

A real-life example of a hierarchical network 



Level of Intentionality

THE ORIGIN OF RELIGION (R. Dunbar, 2006):

role to bring a sense of communality, of group membership, to strengthen the group, which can only occur
with a brain allowing for FIFTH-ORDER INTENTIONALITY.

Second-order intentionality: I believe that god wants good

Third-order intentionality: I believe that god wants us to act with righteous intent

Fourth-order intentionality: I want you to believe that god wants us to act righteously

Fifth-order intentionality: I want you to know that we both believe that god wants us to act righteously

The origin of Religion



Conclusions
• Discrete social hierarchies may be deeply rooted in

the cognitive processing abilities of human brains.

• We suggest that this has observable consequences,

such as in financial markets.

• Implications for the optimization of

– Corporate management

– Politics

– Departments and universities

Hong-Kong
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Imitation

-Imitation is considered an efficient mechanism

of social learning.

- Experiments in developmental psychology suggest that infants use imitation to get

to know persons, possibly applying a ‘like-me’ test (‘persons which I can imitate and

which imitate me’).

-  Imitation is among the most complex forms of learning. It is found in highly

socially living species which show, from a human observer point of view,

‘intelligent’ behavior and signs for the evolution of traditions and culture (humans

and chimpanzees, whales and dolphins, parrots).

- In non-natural agents as robots, tool for easing the programming of complex tasks

or endowing groups of robots with the ability to share skills without the intervention

of a programmer. Imitation plays an important role in the more general context of

interaction and collaboration between software agents and human users.

OBSERVATIONAL LEARNING

For evolutionary fears, monkeys and people learn by watching what other animals and people do (not by doing 

themselves and learning from the consequences).

Hands-on learning may not always be the best!  THE APE AND THE SUSHI MASTER (Frans de Waal’s book): in

Japan, apprentic sushi cooks spend three years just watching the sushi master prepare sushi. When the apprentice finally

prepares his first sushi, he does a good job of it. (“The watching of skilled models firmly plants action sequences in the

Head that come in handy, sometimes much later, when the same taskes need to be carried out.” The ape and the sushi

Master: cultural reflections of a primatologist (New York: Basic Books, 2001)

VERVET MONKEY

Temple Grandin and C. Johnson, 

Animals in translation (Scribner, New York, 2005)



Optimal strategy obtained under limited information

-Crash = coordinated sell-off of a large number of investors

-single cluster of connected investors to set the market off-balance

-Crash if 1) large cluster s>s*   and  2) active

-Proba(1) = n(s)

-Proba(2) ~ sa    with  1 < a < 2   (coupling between decisions)

Proba(crash) ~  ! s>s*    n(s) sa   

If a=2, ! s>s*    n(s) s2      ~   |K-Kc|"#

Equation showing optimal imitation solution of decision in absence of intrinsic information and in
the presence of information coming from actions of connected “neighbors”

This equation gives rise to critical transition=bubbles and crashes

Disorder : K small

Order

K large

Critical:

K=critical

value

Renormalization group:

Organization of the

description scale by scale



Imitation News Private
information

$<0: rational agents

$>0: over-confident agents

All stylized facts reproduced

Didier Sornette and Wei-Xing Zhou

in press in Physica A (2006)

(http://arxiv.org/abs/cond-mat/0503607)


