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No discussion board this week!
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 Please focus instead on your Midterm Paper. 
 Due: March 22. 
 Worth: 30%.
 Write a philosophical paper on either the metaphysics of persons 

(weeks 2/3), composition (weeks 4/5), or the universe (weeks 6/7). 
 600-800 words. 
 Three things your paper must achieve:

 Originality
 Comprehension 
 Clarity

 In preparation for writing philosophical papers read:
 http://www.jimpryor.net/teaching/guidelines/writing.html

http://www.jimpryor.net/teaching/guidelines/writing.html


Discussion board (w6) feedback
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 The God hypothesis (3)

 The many-worlds hypothesis (12)
 The many-worlds + God hypothesis
 The many-worlds + all-worlds hypothesis
 The many-worlds + anthropic hypothesis

 Deflationary or coincidence or anthropic response (4)



Strange quotes from famous scientists
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 “If you assume any rate of improvement at all, 
then games will be indistinguishable from 
reality, or civilization will end. One of those 
two things will occur […] Therefore, we are 
most likely in a simulation.”
 Elon Musk on the Joe Rogan Podcast.

 “I find it hard to argue against it [...] I give it 
better than 50/50 odds […] it's hard to argue 
against the possibility that all of us, are not just 
the creation of some kid, in a parent's 
basement, programming up a world for their 
own entertainment”
 Neil deGrasse Tyson on Larry King Now.



A question to begin with…
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If there were a substantial chance that our
civilization will get to the posthuman stage and
run many ancestor-simulations, then how
come we are not living in such a simulation?

(Bostrom 2003)



Bostrom’s simulation argument
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 At least one of the following propositions must be true:

(1) The human species is very likely to become extinct before 
reaching a ‘posthuman’ stage.

(2) Any posthuman civilization is extremely unlikely to run a 
significant number of simulations of its evolutionary history (or 
variations thereof).

(3) We are almost certainly living in a computer simulation.

 Hence: It is highly improbable that we will one day run 
ancestor simulations, unless we are living in a simulation.



Post-human civilizations
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 Post-human civilizations are capable of running ancestor 
simulations. 

 An ancestor simulation is a 
computer simulation of 
(parts of) the simulator’s 
ancestry or history (or 
variations thereof). 

 In the Hulu TV Show Devs, the characters develop powerful 
computers with the aim of simulating historical events e.g. the 
crucifixion of Jesus. 



Simulations in the game of life
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Simulations of glider guns
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A Gosper's glider gun 
creating gliders

A more complex creature 
that leaves behind glider guns



How to simulate biological brains
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Biological (carbon-based) neuron Artificial (silicon-based) neuron
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Does brain simulation simulate consciousness?
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 Substrate-independence: consciousness depends on what brain 
matter does, not on what it is.  

 If consciousness depends only 
on what neurons do, then a 
computer whose transistors do 
what those neurons do, is 
conscious. 

 The unconscious cerebellum is 
made of many more of the 
same type of neurons as the
conscious cerebrum, their only 
noticeable difference being in 
how they process information. 

 Challenge: simulate the 
1014 – 1017 operations per 
second that the brain 
processes.



Progress in simulating human brains
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 The Blue Brain project, 2008.
 4.76% of a rat brain. 
 Simulated 10,000 neurons 

connected by 108 synapses.

 The K computer, 2013.
 1% of a human brain. 
 Simulation of 1.73 billion neurons 

connected by 1010 synapses. 



15

1012

1014

1016

Brain simulation: 10 quadrillion (1016) flops 
=100 billion neurons with 1000 connections with 10 bits 
each (= 100 terabytes) with 100 signals per second (flops).
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Could a civilization of brains be simulated?
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 The brain processes 1014 – 1017 operations per second (flops). 

 As of June 2020, the fastest supercomputer is Fugaku, in Japan, 
capable of more than 1018 flops.

 Bostrom estimates that a realistic simulation of human history will 
use 1033-1036 flops. 
 Equation: 100 billion humans x 50 yrs/human x 30 million secs/yr x [1014, 

10^17] flops for each human brain.

 Moore’s law: processing speed doubles every two years. 

 The potential processing power of a planetary-mass classical 
computer is 1042 operations per second. 



Bostrom’s simulation argument
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 At least one of the following propositions must be true:

(1) The human species is very likely to become extinct before 
reaching a ‘posthuman’ stage.

(2) Any posthuman civilization is extremely unlikely to run a 
significant number of simulations of its evolutionary history (or 
variations thereof).

(3) We are almost certainly living in a computer simulation.

 Hence: It is highly improbable that we will one day run 
ancestor simulations, unless we are living in a simulation.



Consequences of the simulation hypothesis
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 The physics that our physicists uncover may or may not resemble the 
physics of the world that is simulating us. 

 Our simulators have many properties that we have traditionally attributed 
to God. 

 If we do conclude that we are in a simulation, then we should probably also 
conclude that our simulators are in a simulation. 

 If our “God(s)” are simulated by their “God(s)” then this leads to a 
naturalistic theogony. 

 Imposed moral constraints, a cosmic purpose, and afterlife, become entirely 
possible. 

 Solipsism takes on a new form, since it is quite possible to simulate one 
conscious being within an environment of “virtual zombies”.

 Our best bet at learning about the program running our simulation, is to 
study as we already do, using observation, science, and critical thinking. So 
never stop trying to understand nature!
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