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“Every boat is copied from another boat… Let’s reason as follows 

in the manner of Darwin. It is clear that a very badly made boat will 

end up at the bottom after one or two voyages and thus never be 

copied… One could then say, with complete rigor, that it is the sea 

herself who fashions the boats, choosing those which function and 

destroying the others”. 

 

“Alain” (Emile Chartier), 1908 



The evolution of the violin 

“Peculiarities in the 
design and shape of 
instruments, 
transmitted luthier-
to-apprentice, would 
arise, not unlike 
genetic drift. The 
process of creating 
the outline, whether 
adhering strictly to a 
preexisting mold or 
pioneering a new 
shape, is not unlike 
inheritance and 
mutation”  

Chitwood 2014 http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0109229 



Descent with modification 



“The result of human 

action, but not the 

execution of any 

human design” 

 

Adam Ferguson, 1767 



Kurzweil’s version of Moore’s Law Human brain size 
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Recombination fuels cumulative evolution 

Sexual 
population 

Asexual 
population 

http://upload.wikimedia.org/wikipedia/commons/5/5f/Evolsex-dia2a.svg
http://upload.wikimedia.org/wikipedia/commons/5/5f/Evolsex-dia2a.svg


  



  ``No man ever saw a 
dog make fair and 

deliberate exchange of a 
bone with another dog’’ 

Adam Smith 1776 



When ideas have sex… 













Search engines 



Trial and error 

Art Fry, inventor of the 

Post-it note at 3M 

“Innovation is a numbers 

game. You have to go through 

5,000 to 6,000 raw ideas to 

find one successful business.”  



 
Ernest Rutherford, Nobel Prize 
Winner, 1933 

Prediction is hard… 

 
Ken Olsen, founder and chairman, 
Digital Equipment Corporation, 1977 

 
Paul Krugman, Nobel-winning 
economist, 1998.  



 
Ernest Rutherford, Nobel Prize 
Winner, 1933 

Prediction is hard… 

“Anyone who expects a 
source of power from 
the transformation of 
the atom is talking 
moonshine.” 

“By 2005 or so, it will 
become clear that the 
Internet’s impact on the 
economy will have 
been no greater than 
the fax machine’s.” 

“There is no reason 
anyone would want a 
computer in their 
home.” 

 
Ken Olsen, founder and chairman, 
Digital Equipment Corporation, 1977 

 
Paul Krugman, Nobel-winning 
economist, 1998.  





Alpha-Go. Move 37 

The cognification revolution? 



“The capitalist achievement 

does not typically consist in 

providing more silk 

stockings for queens but in 

bringing them within reach 

of factory girls.” 

  

Joseph Schumpeter  



Optimism and 
innovation 
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'The greatest enemy of 

knowledge is not ignorance, it 

is the illusion of knowledge.’ 

 

Daniel Boorstin 
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Healthier 



So we are wealthier and 
healthier, but are we 

happier, safer, cleverer, 
cleaner, kinder, freer, more 
peaceful and more equal? 



Happier 



Happier 



Oil Spills 



More peaceful 

3
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Deaths in war 



Inequality 





Today 
CF bulb 
0.3 sec 

1950 
Incandescent 

bulb 8 sec 

1880 
Kerosene 

lamp  
15 min 

1800 
Tallow 
candle  
6 hours 

Labour cost of 1,200 lumen 
hours at average US wage 



“I have observed that not the 

man who hopes when others 

despair, but the man who 

despairs when others hope, is 

admired by a large class of 

persons as a sage.” 

 

John Stuart Mill, 1828 



https://www.tandfonline.com/doi/full/10.1080/1461670X.2018.1423632 

Prevalence-induced concept creep 
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World economic growth 

“We cannot absolutely prove that 
those are in error who say society has 
reached a turning point, that we have 
seen our best days, but so said all who 
came before us and with just as much 
apparent reason…On what principle is 
it that with nothing but improvement 
behind us we are to expect nothing 

but deterioration before us?’’  T.B.Macaulay 
      1830 



  



  



The End 


