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Probabilities of Earth-like evolution 
by easy and hard steps 
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INTELLIGENCE  is  RARE  or  COMMON? 

Sequence of  n  evolutionary steps 

Hardness of a step:   h = T (spontaneous) / T (biosphere) 
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CONDITIONED PROBABILITY 

Analytical or numerical approach? 

Basic:   Carter (2008)  -  Watson (2008) 



Binomiale:	  

Poissoniana:	   Erlang:	  

Carter:	  

p	  <<	  (evenF	  rari)	  ;	  	  n	  >>	  

(n,λ)	  	  	  	  	  	  (n,λ,t)	  

Distribuzioni	  

n	  
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MULTIPLE   MODELS 

n  =  1,…8 
Changing the number of steps 
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INTERMEDIATE MODELS  

n = 6             n = 5 

Changing the hardness of a single step  
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HARD   vs.  EASY 

h = 10000           0.1 

Better Hard? 
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COGNITIVE INTELLIGENCE 

h = .37   for   n = 6 

Optimizing the last step 
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ENVIRONMENTAL EFFECTS 

Weight  [ F (t ) ]  =  0% ÷ 100% 

Modulating the distributions by a function F (t ) 
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“END OF THE WORLD” 

…see the Poster 

When will the planet exit from the HZ? 
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Grazie! 

                                   “Nature makes nothing useless” 

                                                                                 Aristotle 

“Another curious aspect of the theory of evolution is that  
         everyone thinks they understand it! ”                                                                                                                                                                                                                                                      

                                                                                                                                                                                                                             Jacques Monod 


