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Exponential Rate of Change

Soupee: Uniked Hations, Fopulation Prospecks: 1995 Edition.

World Population reached :

1 billion in 1204

2 billion in 1927 (123 vears later) You are
B hillion in 1960 (33 years later) Here -

4 billion in 1974 (14 vears later)
S billion in 1987 (132 wears later)
E&billion in 1999 (12 years later)
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Unless we reduce our growth rate zaon,
World Fopulation will reach:
Thillion in 2013 (14 vears later)
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Qbillion in 2054 (26 vears later)
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The Singularity HUGHES

Revolution in

CAPABILITY

TIME

Military
Affairs 94
* Exponential Waves
- Form

A) Origins

B) Takeoff

C) Approach Limits

D) Maturity

E) Decline as new technology/paradigm
becomes dominant

— Magnitude Increases
Geometrically

— Period Decreasing

* Hyperexponential Set
Reaches Infinity in Finite
Time

— Approximation Must Break
Down at Some Point

The Singularity
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* Post-Singularity Situation
Difficult to Predict  wu-




Punctuated Equilibrium

ssalboid

Mammals- 50
million

Vertebrates-
500 million

Multiple Cell Life-

Single Cell Life Asillerr

3.5 hillion




Punctuated Equilibrium

Industrialization -

500
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n Cities/Towns-
5,500
Agriculture -
10,000

Homo Sapiens

Early Man- 130,000
4.5 million




Major Paradigm Shifts

A Carl Sagan, Evolution of Human Intelligence,
A American Museum of Natural History

A "important events in the history of life" in the Encyclopaedia
Britannica

A Astronomy and Planetary Science (University of Arizona)

A Paul D. Boyer, biochemist, winner of 1997 Nobel prize, private
communications

A J.D. Barrow and J. Silk The Structure of the Early Universe
A JearHeidmann Cosmic OdysseyObservatoir de Paris

A J. William Schopf, Major Events in the History of Life

A Philip Tobias Major Events in the History of Mankind

A David Nielson, Lecture on Molecular Evolution

A Géran Burenhult , The First Humans: Humans Origins and
History to 10,000 BC

A D.Johansonand B. Edgar, From Lucy to Language

A R.Coren, The Evolutionary Trajectory: The Growth of
Information in the History and Future of Earth
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