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A constraint 
for the evolution of 
social phenomena is:

Entropy
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The higher level properties of interactions 
or of combinations of systems 

are called

Emergent Properties



6 H + 3 O  =  3 H2O
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Dimensión temporal



A dynamic process 
for which our mind 

has no representative abilities is:

Chaos



Atitlan, Guatemala 2001



Thank you for your attention
kjaffe@usb.ve



Gene, Gamete, Individual, Group, Species selection



Evolution is about
the survival of the luckiest 

rather than 
the survival of the fittest

Chance & Necessity



Antigua, Guatemala 2001



100110
101101
100110
101101

+

=





Biodynamica

http://atta.labb.usb.ve/klaus/klaus.htm



Initial population
with random allelic
distribution

Unique allelic
distribution
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Odontomachus bauri
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Altruism

Exploitation or Parasitism

Altruistic punishment



Neither group 
nor actor

Destructive 
behavior

S < 0 and I < 0Stupid

Group at a cost 
to actor

True altruismS > 0 and I < 0Altruist

Actor at a cost 
to group

Destructive 
egoism

S < 0 and I > 0Egoist

Group and 
actor

Social 
investment

S > 0 and I > 0Wise

BenefitsInteractionEffectAction

JASSS 2002
Acta Biotheor 2004
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Altruistic punishment

Fehr E. & S. Gächter 2002. Altruistic punishment in humans, Nature 415, 137 - 140. 

Rawlings EI.1968.  Witnessing harm to other: a reassessment of the role of guilt 
in altruistic behavior. J Pers Soc Psychol 10:377-80





Is shame an 
evolutionary stable strategy?



Sociodynamica

Assessment of aggregate economic benefits 
of behavior



Rich and glut

Rich and hungry

Poor and glut

Poor and hungry 



Efficient Donation

Dissipative Donation 

Synergistic Donation 



Division of labor
Farmer

Trader

Miner



Generosity
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Effect of punishment on aggregate
generosity
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Division of Labor
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UNDP Human Development Index
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Consilience
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