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Self-Aware Systems



Will new technologies 
lead to greater:

Conflict or

Cooperation?



Popular Media



Utopia



Assumptions About the Future

·More intelligent and powerful entities

·Complex ecosystem of humans, AIs, and hybrids

·Some designed to be cooperative, some not

Want social contractsthat:

1. Are enforced by participants

2. Are stableagainst: malicious entities, accidental 
runaway, collusion, deception  

3. Preserve cooperative human values (eg. human rights, 
property rights)



1.Social Contracts
2.Co-opetition
3.AI Cooperation
4.Biological Cooperation
5.Origin of Human Values
6.Cooperative Future Technologies



Social Contract Example:
Driving on the right
Coordination problem
2 natural solutions: 
Drive on Right and Drive on Left
Fairly selfɀenforcing and self-stabilizing

Requires collusion to switch 
eg. Sweden, September 3, 1967 at 4:50 AM



Co-opetition
Game theoretic analysis of:

Cooperation in creating value

Competition in dividing it up                



Co-opetition Examples

Cooperate: Expand use of Intel Architecture
Compete: Market share

Cooperate: Selling PCs
Compete: For share of the profit

Compete: For customers, gates, landing slots.
Cooperate: Frequent flier programs lock in 

customers so they both can raise prices.
$ÅÆÒÁÙÉÎÇ "ÏÅÉÎÇȭÓ ÐÌÁÎÅ ÄÅÖÅÌÏÐÍÅÎÔ ÃÏÓÔÓȢ

#ÏÍÐÅÔÅȡ &ÏÒ ÕÓÅ ÏÆ ÇÁÚÅÌÌÅȭÓ ÍÅÁÔ
Cooperate: Avoiding useless chases



3 Sources of Cooperation

Synergy
Win -Win interactions

Avoiding Dysergy
Lose-Lose interactions

Compassion
One or both care about the other



3 Sources of Synergy
Economies of Scale
eg. bird flocks for food finding and
predator detection and protection

Complementary Abilities
eg. In lichen, fungus provides water 
and support,algaeprovide 
photosynthesis

Complementary Needs
eg. Cleaner fish want food and 
hammerheads want clean skin



Intelligent Systems 

ȣÁÃÔ ÔÏ ÁÃÈÉÅÖÅ ÇÏÁÌÓȢ

Whether they are built from:

·Neural Nets

·Productions Systems

·Theorem Provers

·Genetic algorithms

·ȣȢ 


