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Minds and Machines



Minds and Machines
Playing Games















“We know more than we can tell”
- Michael Polanyi 









AlphaGo
Move 37





“I would go as far as to say not a 
single human has touched the edge 
of the truth of Go.”

- Go champion Ke Jie













“I felt like… [Libratus] could see my 
cards. I’m not accusing it of cheating. 
It was just that good.”

- Poker pro Dong Kim







“I’m absolutely convinced 
[AlphaZero won] because it hasn’t 
learned from humans”

- Computer Scientist Jonathan
Schaeffer



“It doesn’t play like a human, and it 
doesn’t play like a program. It plays 
in a third, almost alien, way… it’s like 
chess from another dimension”-
Computer Scientist Demis Hassabis



Minds and Machines
Doing Useful Work















“Sixty years on… we do not know 
what most of our DNA does… we do 
not fully understand how evolution 
works at the molecular level.”

- Science journalist Philip Ball



“the Universe is not only queerer 
than we suppose, but queerer than 
we can suppose.”

- Biologist J.B.S. Haldane









Old method: 7% improvement in 10 years
New method: 15% improvement in 1 year

2.4x net margin improvement
15 suggested genome edits:
- 3 on pathway
- 3 explainable
- 6 not explainable
- 3 “no known function”

Results



Will We Still Need Minds?







Will We Still Need Minds?



Will We Still Need Minds?
Yes.



Common Sense

Human Value in the Second Machine Age



Common Sense
Asking Questions

Human Value in the Second Machine Age

“Put [computers] are 
useless. They can only 
give you answers!”
- Pablo Picasso



Common Sense
Asking Questions

Human Value in the Second Machine Age

“Judge a man by his 
questions, not his 
answers.”
- Voltaire



Common Sense
Asking Questions
Social Skills

Human Value in the Second Machine Age



Common Sense
Asking Questions
Social Skills
Partnering with 
Machines

Human Value in the Second Machine Age



Machines Open Up New Territory;

Minds and Machines Explore It 
Together.

In the Future…
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