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Dieks and de Regt (2005)
• a scientific theory T is intelligible for scientists if they can recognise qualitatively characteristic
 consequences of T without performing exact calculations. 

The scientific understanding test. A human (the student) 
interacts with a teacher, either a human or an artificial 
scientist. 

The teacher’s goal is to explain a scientific theory and its 
qualitative, characteristic consequences to the student. 
Another human (the referee) tests both the student and the 
teacher independently. If the referee cannot distinguish 
between the qualities of their non-trivial explanations in 
various contexts, we argue that the teacher has scientific 
understanding. 



• Example: measure hbb Yukawa using boosted decision tree
• Shapley values rank observables

• Reduces to comfortable categories
• Does not explain 
         why the BDT does better than high-level observables

It is the improvement of the AI 

     above the interpretable component

      which makes it so powerful



Undestanding is inherently vauge and subjective

Ludwig Wittgenstein ’Philosophical Investigations” 1953

“If a lion could talk, we wouldn’t understand him”

"A new-born child has no teeth."—"A goose has no teeth."—"A rose has no teeth."—This last at any 

rate—one would like to say—is obviously true! It is even surer than that a goose has none.—And yet it is 

none so clear. 

For where should a rose's teeth have been? The goose has none in its jaw. And neither, of course, has it any 

in its wings; but no one means that when he says it has no teeth.—Why, suppose one were to say: the cow 

chews its food and then dungs the rose with it, so the rose has teeth in the mouth of a beast. This would not 

be absurd, because one has no notion in advance where to look for teeth in a rose.



Thomas Negel “What is it like to be a bat” 1974

“Bat sonar, though clearly a form of perception, is not similar in its operation 
to any sense that we possess, and there is no reason to suppose that it is 
subjectively like anything we can experience or imagine.”

• You can record all the sensory information coming into a bat
• You can reproduce the bat’s actions
• You can never really understand what that bat perceives

Consider trying to explain 
• what sight is to someone who is blind
• what it is like to eat food to someone who cannot
• quantum mechanics to a dog

There are limits to what can possibly be understood by a given organism

• Once you accept that there are limits, you must accept that AI can go beyond them
• Undestanding AI is doomed to failure

•  we will soon be the dogs that cannot understand quantum mechanics



Future of AI

AI grows by factor of 10/year

Homo sapiens 
(150 trillion synapes)

Homo erectus 
(70 trillion synapes)

Mouse
(900 billion synapes)

diverged 

100 million years ago

• Brains grow by 
a factor of 2 in 
one million years

• Both AI and biological intelligence

    grow exponentially
• Factor of 106 difference in exponent

• ELMo (94 million parameters, 2018)
• GPT2 (1.5 billion parameters, 2019)
• GPT3 (175 billion parameters, 2020)
• PALM (540 billion parameters, 2022)



PaLM and Minerva

• PaLM (Pathways Langauge Model) is a langauge model by google [April 2022]

• Minerva
• Built on PaLM
• Trained on 60 GB of arXiv papers and mathy webpages 

• (e.g. libretexts, chegg, stacoverflow)
• 1 month additional training on 1024 TPU chips

540 billion parameters
trained for 60 days on 6144 TPU (Tensor Processing Unit) chips
$23 million to train

arXiv:2206.14858

[June 2022]

80 billion neurons



Minerva (June 2022)

https://minerva-demo.github.io

Answer by Minerva (output is in LaTeX)



Question:

Answer by Minerva (output is in LaTeX)

Minerva (June 2022)



Minerva (June 2022)



Current SOTA:

• AI’s like Minerva can solve high-school/college level physics problems
• Learns by studying solved problems (just like a student)
• Chain-of-thought reasoning: shows it’s work (just like a student)

Next Steps

• Learn like a graduate student
• Few-shot learning (limited training data)
• Data augmentation (create toy models)
• Alpha Zero showed that AI can teach itself to be smarter than humans (for some tasks)

• Research like a pro
• Identify approachable problems
• Solve pieces at a time

Future

• Automatically generate arXiv papers
• “try” to explain results to humans
• summarize results for humans
• humans accept that understanding is beyond them



What’s next?

PaLM/Minerva (2022)

80 billion neurons
150 trillion synapses

540 billion parameters

100 trillion parameters
What will it do?

...expected soon

Human brain

4

2023 ... 2040... 2100? ...3000...?

0.760 billion neurons
10 trillion synapses

Cat brain


	Slide 1: Should AI be Interpretable to Humans?
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13

