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Agenda

• Strong AI

• The conscious will

• Repertoire of consciousness

• Evolution of consciousness

• Neural correlates of consciousness

• Measuring consciousness

• (Weak and strong emergence)



Strong AI, zombie arguments

• Simulation and tests for reality (~testing outside from inside)
• ~BC300: Zhuangzi's (Chuang-Tzu's), Butterfly Dream
• ~1700: G.Berkeley, subjective idealism
• Movies: Matrix, Inception,…
• .. T. Nagel: What is it like to be a bat? N. Bostrom: https://en.wikipedia.org/wiki/Simulation_hypothesis
• A. Becker: What Is Real?: The Unfinished Quest for the Meaning of Quantum Physics

• Simulation and tests for human mind (~testing inside)
• Experience: any formally defined (discrete) computation is a program on a universal Turing machine.
• Experience: any (narrow) intelligence can have a functionally equivalent computational model.
• Zombie arguments:

• Assumption: there are (discrete) computational models for conscious minds.
• Paradox: any execution using arbitrary substrate and realization will give rise to qualia/consciousness.
• Example: Chinese room (using epiphenomenal patterns in a cellular automaton, see next slide)

• https://en.wikipedia.org/wiki/Philosophical_zombie

• Knowledge arguments
• Mary the super-scientist (Frank Jackson: "Epiphenomenal Qualia",1982; "What Mary Didn't Know",1986)

• Reductionism, emergence, downward causation,..

https://en.wikipedia.org/wiki/Simulation_hypothesis
https://en.wikipedia.org/wiki/Philosophical_zombie
https://en.wikipedia.org/wiki/Frank_Cameron_Jackson
https://en.wikipedia.org/wiki/Qualia


Blade runner (1982)
Deckard: Alright, I'm going to ask you a series of questions. Just relax and answer them as simply as you can.

(pause) It's your birthday. Someone gives you a calfskin wallet.

Rachael: I wouldn't accept it. Also, I'd report the person who gave it to me to the police.

Deckard: You've got a little boy. He shows you his butterfly collection plus the killing jar.

Rachael: I take him to the doctor.

Deckard: You're watching television. Suddenly you realize there's a wasp crawling on your arm.

Rachael: I'd kill it.

Deckard: You're reading a magazine. You come across a full-page nude photo of a girl.

Rachael: Is this testing whether I'm a replicant or a lesbian, Mr. Deckard?

Deckard: Just answer the questions, please. (pause) You show it to your husband. He likes it so much he hangs it on your bedroom wall.

Deckard (background): bush outside your window

Rachael: I wouldn't let him.

Deckard (background): orange body, green legs

Deckard: Why not?

Rachael: I should be enough for him.

[audio fades out and in, time passes.]

Deckard: One more question. You're watching a stage play. A banquet is in progress. 

The guests are enjoying an appetizer of raw oysters. The entree consists of boiled dog.

Tyrell: Would you step out for a few moments, Rachael? (pause) Thank you.

Deckard: She's a replicant, isn't she?

Tyrell: I'm impressed. How many questions does it usually take to spot them?

Deckard: I don't get it Tyrell.

Tyrell: How many questions?

Deckard: Twenty, thirty, cross-referenced.

Tyrell: It took more than a hundred for Rachael, didn't it?

Deckard: She doesn't know?!

Tyrell: She's beginning to suspect, I think.

Deckard: Suspect? How can it not know what it is?

Tyrell: Commerce, is our goal here at Tyrell. More human than human is our motto.

Voight-Kampff Test Questions



Reminder: Universal compution in cellular 
automaton using epiphenomenal patterns

Von Neumann, J. and A. W. Burks (1966): Theory of self-reproducing automata

http://en.wikipedia.org/wiki/File:VonNeumann_CA_demo.gif
http://upload.wikimedia.org/wikipedia/commons/d/d0/Color_coded_racetrack_large_channel.gif
http://upload.wikimedia.org/wikipedia/commons/e/e6/Conways_game_of_life_breeder_animation.gif


The Self and Its Brain

Popper, K.R. and Eccles, J.C., 1977. The self and its brain. Springer



The Self and Its Brain cont'

Popper, K.R. and Eccles, J.C., 2012. The self and its brain. Springer



Unconscious (initiative) vs conscious (will)

Libet, B., 1985. Unconscious cerebral initiative and the role of conscious will in voluntary action. Behavioral and brain sciences, 8(4), pp.529-539.

….............................................................



Towards a neurobiological theory of consciousness

Crick, F. and Koch, C., 1990. Towards a neurobiological theory of consciousness. In Seminars in the 
Neurosciences (Vol. 2, pp. 263-275). Saunders Scientific Publications.



A framework for consciousness

Crick, F. and Koch, C., 2003. A framework for consciousness. Nature neuroscience, 6(2), p.119.



Voluntary action and conscious awareness

Haggard, P., Clark, S. and Kalogeras, J., 2002. Voluntary action and conscious awareness. Nature 
neuroscience, 5(4), p.382.



Unconscious determinants of free
decisions in the human brain

Soon, C.S., Brass, M., Heinze, H.J. and Haynes, 

J.D., 2008. Unconscious determinants of free 

decisions in the human brain. Nature 
neuroscience, 11(5), p.543.



Dehaene, S., Lau, H. and Kouider, S., 2017. What is consciousness, and could machines have it? Science, 358(6362), pp.486-492.



Neural correlates of consciousness

Koch, C., Massimini, M., Boly, M. and Tononi, G., 2016. Neural correlates of consciousness: progress 
and problems. Nature Reviews Neuroscience, 17(5), p.307.



Tononi, G., Boly, M., Massimini, M. and Koch, C., 2016. Integrated information theory: from 

consciousness to its physical substrate. Nature Reviews Neuroscience, 17(7), pp.450-461.

Integrated information theory: from consciousness to its physical substrate



Towards solving the hard problem of consciousness 
Adaptive Resonance Theory (ART)

Grossberg, S., 2017. Towards solving the hard problem of consciousness: The varieties of brain 

resonances and the conscious experiences that they support. Neural Networks, 87, pp.38-95.

Grossberg, S., 2019. The resonant brain: How attentive conscious seeing regulates action sequences 

that interact with attentive cognitive learning, recognition, and prediction. Attention, Perception, & 

Psychophysics, pp.1-28.



The Easy Part of the Hard Problem: 
A Resonance Theory of Consciousness

Hunt, T. and Schooler, J., 2019. The easy part of the Hard Problem: A resonance theory of 

consciousness. Frontiers in human neuroscience, 13, p.378.



"Plant intelligence"

Taiz, L., Alkon, D., Draguhn, A., Murphy, A., Blatt, M., Hawes, C., 

Thiel, G. and Robinson, D.G., 2019. Plants neither possess nor 

require consciousness. Trends in plant science.



The Cambridge Declaration on Consciousness

Low, P., Panksepp, J., Reiss, D., Edelman, D., Van Swinderen, B. and Koch, C., 2012, July. The Cambridge 
declaration on consciousness. In Francis crick memorial conference, Cambridge, England.



Consciousness demystified (~described) I.

Feinberg, T.E. and Mallatt, J.M., 2018. Consciousness demystified. 
MIT Press.



Consciousness demystified (~described) II.

Feinberg, T.E. and Mallatt, J.M., 2018. Consciousness demystified. MIT Press.



Consciousness demystified (~described) III.

Feinberg, T.E. and Mallatt, J.M., 2018. Consciousness demystified. MIT Press.



Theories of consciousness

1. Global Workspace Theory

3. 1st and Higher Order Representation Theory

2.Phenomenal and Access Consciousness Theory

3. Information Integration Theory

4. Consciousness State Space Theory

5a, Holonomic brain theory – Karl Pribram and David Bohm

5b, Orch-OR theory – Stuart Hammeroff and Roger Penrose

[+6, Resonance theories]

Joseph Ivin Thomas. “Current Status of Consciousness Research from the Neuroscience Perspective”. Acta 

Scientific Neurology 2.1 (2019)









Experiment: Information processing" vs. causal power

https://www.sciencemag.org/news/2019/10/outlandish-competition-seeks-brain-s-source-consciousness

The first two contenders are the global workspace theory (GWT), championed by Stanislas Dehaene of the 

Collège de France in Paris, and the integrated information theory (IIT), proposed by Giulio Tononi of the 

University of Wisconsin in Madison. The GWT says the brain's prefrontal cortex, which controls higher order 

cognitive processes like decision-making, acts as a central computer that collects and prioritizes information 

from sensory input. It then broadcasts the information to other parts of the brain that carry out tasks. Dehaene 
thinks this selection process is what we perceive as consciousness. By contrast, the IIT proposes that 

consciousness arises from the interconnectedness of brain networks. The more neurons interact with one 

another, the more a being feels conscious—even without sensory input. IIT proponents suspect this process 

occurs in the back of the brain, where neurons connect in a gridlike structure.

To test the schemes, six labs will run experiments with a total of more than 500 participants, costing the 

foundation $5 million. The labs, in the United States, Germany, the United Kingdom, and China, will use three 

techniques to record brain activity as volunteers perform consciousness-related tasks: functional magnetic 

resonance imaging, electroencephalography, and electrocorticography (a form of EEG done during brain 

surgery, in which electrodes are placed directly on the brain). In one experiment, researchers will measure the 
brain's response when a person becomes aware of an image. The GWT predicts the front of the brain will 

suddenly become active, whereas the IIT says the back of the brain will be consistently active.

https://www.sciencemag.org/news/2019/10/outlandish-competition-seeks-brain-s-source-consciousness


PyPhi: A toolbox for integrated information theory

Mayner WGP, Marshall W, Albantakis L, Findlay G, Marchman R, et al. (2018) PyPhi: A toolbox for integrated information theory. PLOS 

Computational Biology 14(7): e1006343. https://doi.org/10.1371/journal.pcbi.1006343

Calculating Φ Illustration of the algorithm:

https://journals.plos.org/ploscompbiol/article/file?type=supplementary&id=info:doi/10.1371/journal.pcbi.1006343.s001



Critiques of IIT

Scott Aaronson: Why I Am Not An Integrated Information Theorist, 2014
John Horgan: Can Integrated Information Theory Explain Consciousness?, 2015
Cerullo, M.A., 2015. The problem with phi: a critique of integrated information theory. PLoS 
computational biology, 11(9), p.e1004286.
Complexity: Ladyman, J., Lambert, J. and Wiesner, K., 2013. What is a complex 
system?. European Journal for Philosophy of Science, 3(1), pp.33-67.
Mediano, P., Seth, A. and Barrett, A., 2019. Measuring integrated information: Comparison of 
candidate measures in theory and simulation. Entropy, 21(1), p.17.
Weak vs strong emergence: Turkheimer, F.E. et al., 2019. Conflicting emergences. Weak vs. 
strong emergence for the modelling of brain function. Neuroscience & Biobehavioral Reviews, 99, 
pp.3-10.

https://www.scottaaronson.com/blog/?p=1799


Split brain: divided perception 
but undivided consciousness

….

• In conclusion, with two patients, and across a wide variety of tasks we have shown that severing the cortical
connections between the two hemispheres does not seem to lead to two independent conscious agents
within one brain. Instead, we observed that patients without a corpus callosum were able to respond
accurately to stimuli appearing anywhere in the visual field, regardless of whether they responded verbally,
with the left or the right hand—despite not being able to compare stimuli between visual half-fields, and
despite finding separate levels of performance in each visual half-field for labelling or matching stimuli. This
raises the intriguing possibility that even without massive communication between the cerebral
hemispheres, and thus increased modularity, unity in consciousness and responding is largely preserved.

• This preserved unity of consciousness may be especially challenging for the two currently most dominant
theories of consciousness, the Global Workspace theory (Baars, 1988, 2005; Dehaene and Naccache, 2001)
and the Integration Information theory (Tononi, 2004, 2005; Tononi and Koch, 2015).

Pinto, Y., Neville, D.A., Otten, M., Corballis, P.M., Lamme, V.A., De Haan, E.H., Foschi, N. and Fabri, M., 2017. 
Split brain: divided perception but undivided consciousness. Brain, 140(5), pp.1231-1237.



Reward - deficiency

Addictions (free will???):

• substance and behavioral addictions

• new forms of behavioral addictions: computer games, 

internet pornography, social networking, sport exercises...

31

Blum, K., Cull, J.G., Braverman, E.R. and Comings, D.E., 1996. Reward deficiency syndrome. American Scientist, 84(2), pp.132-145.

Blum, K., Chen, A.L., Giordano, J., Borsten, J., Chen, T.J., Hauser, M., Simpatico, T., Femino, J., Braverman, E.R. and Barh, D., 2012. 
The addictive brain: all roads lead to dopamine. Journal of psychoactive drugs, 44(2), pp.134-143.
Robbins, T.W. and Clark, L., 2015. Behavioral addictions. Current opinion in neurobiology, 30, pp.66-72.

Zald, D.H. and Treadway, M.T., 2017. Reward processing, neuroeconomics, and psychopathology. Annual review of clinical 
psychology, 13, pp.471-495.

Blum, K., Gold, M.S., Modestino, E.J., Elman, I., Baron, D., Badgaiyan, R.D. and Bowirrat, A., 2019. Hypothesizing Major Depression 
as a Subset of Reward Deficiency Syndrome (RDS) Linked to Polymorphic Reward Genes. In Handbook of Behavioral 
Neuroscience (Vol. 29, pp. 419-426). Elsevier.



Consciousness: embodied, factorized, endangered



Genetic factors and traits of intelligence

Sniekers, Suzanne, et al. "Genome-wide association meta-analysis of 
78,308 individuals identifies new loci and genes influencing human 
intelligence." Nature Genetics (2017).

Optimism is associated 

with exceptional 

longevity in 2 

epidemiologic cohorts 

of men and women



Personality traits/psychological dimensions

• Openness to experience (inventive/curious vs. consistent/cautious)

• Conscientiousness (efficient/organized vs. easy-going/careless)

• Extraversion (outgoing/energetic vs. solitary/reserved)

• Agreeableness (friendly/compassionate vs. challenging/detached)

• Neuroticism (sensitive/nervous vs. secure/confident)

https://en.wikipedia.org/wiki/Big_Five_personality_traits

https://en.wikipedia.org/wiki/Openness_to_experience
https://en.wikipedia.org/wiki/Conscientiousness
https://en.wikipedia.org/wiki/Extraversion_and_introversion
https://en.wikipedia.org/wiki/Agreeableness
https://en.wikipedia.org/wiki/Neuroticism
https://en.wikipedia.org/wiki/Big_Five_personality_traits


Optimism is associated with exceptional longevity 
in 2 epidemiologic cohorts of men and women

Lee, L.O., James, P., Zevon, E.S., Kim, E.S., Trudel-

Fitzgerald, C., Spiro, A., Grodstein, F. and Kubzansky, 

L.D., 2019. Optimism is associated with exceptional 

longevity in 2 epidemiologic cohorts of men and 

women. Proceedings of the National Academy of 
Sciences, 116(37), pp.18357-18362.



Good societies/intelligent species

• Christakis, N.A., 2019. Blueprint: The evolutionary origins of a good 
society. Hachette Book Group.

• https://podbay.fm/podcast/1406534739/e/1559569524

• Benjamin, D.J., Cesarini, D., Van Der Loos, M.J., Dawes, C.T., Koellinger, P.D., 
Magnusson, P.K., Chabris, C.F., Conley, D., Laibson, D., Johannesson, M. and 
Visscher, P.M., 2012. The genetic architecture of economic and political 
preferences. Proceedings of the National Academy of Sciences, 109(21), pp.8026-
8031.

• Kleppestø, T.H., Czajkowski, N.O., Vassend, O., Røysamb, E., Eftedal, N.H., Sheehy-
Skeffington, J., Kunst, J.R. and Thomsen, L., 2019. Correlations between social 
dominance orientation and political attitudes reflect common genetic 
underpinnings. Proceedings of the National Academy of Sciences, 116(36), 
pp.17741-17746.

https://podbay.fm/podcast/1406534739/e/1559569524


Dimensions of consciousness and the psychedelic state

Bayne, T. and Carter, O., 2018. Dimensions of consciousness and the 

psychedelic state. Neuroscience of consciousness, 2018(1), p.niy008.
https://en.wikipedia.org/wiki/Alexander_Shulgin

https://en.wikipedia.org/wiki/Alexander_Shulgin


Psychedelics, Meditation, and Self-Consciousness

Millière, R., Carhart-Harris, R.L., Roseman, L., Trautwein, F.M. and Berkovich-Ohana, A., 2018. 
Psychedelics, meditation, and self-consciousness. Frontiers in psychology, 9.



Cognitive and neural foundations of religious belief

Kapogiannis, D., Barbey, A.K., Su, M., Zamboni, G., Krueger, F. and Grafman, J., 2009. Cognitive and neural 
foundations of religious belief. Proceedings of the National Academy of Sciences, 106(12), pp.4876-4881.

Harris, S., Kaplan, J.T., Curiel, A., Bookheimer, S.Y., Iacoboni, M. and Cohen, M.S., 2009. The neural correlates of 
religious and nonreligious belief. PLoS one, 4(10), p.e7272.



Mystical experience

• Roland Griffiths: main six categorical features:
• Sense of unity/interconnectedness

• Sense of preciousness/sacredness/respect deserving

• Noetic (more real than any external experience)

• Positive mood

• Open heartedness

• Transcendence of space and time

• Ineffability

https://samharris.org/podcasts/177-psychedelic-science/

Griffiths, R.R., Richards, W.A., McCann, U. and Jesse, R., 2006. Psilocybin can occasion mystical-type 

experiences having substantial and sustained personal meaning and spiritual 

significance. Psychopharmacology, 187(3), pp.268-283.
Strassman, R., 2000. DMT: The spirit molecule: A doctor's revolutionary research into the biology of near-death and 
mystical experiences. Simon and Schuster.
Killingsworth, M.A. and Gilbert, D.T., 2010. A wandering mind is an unhappy mind. Science, 330(6006), pp.932-932.

https://samharris.org/podcasts/177-psychedelic-science/


Neuroscience and brain theory of meditation

Raffone, A., Marzetti, L., Del Gratta, C., Perrucci, M.G., Romani, G.L. and Pizzella, V., 2019. Toward a 
brain theory of meditation. In Progress in brain research (pp. 207-232).

Brandmeyer, T., Delorme, A. and Wahbeh, H., 2019. The neuroscience of meditation: classification, 
phenomenology, correlates, and mechanisms. Progress in brain research, 244, pp.1-29.



TRILLIAN:

Marvin! It must be Marvin!
FORD:

The paranoid android!

ZAPHOD:
Space cookies! Oh, hand me the rap-rod, plate captain!

GARKBIT:
Pardon sir?

ZAPHOD:

Pass the phone, waiter. Gee you guys are so un-hip it’s a wonder your bums don’t fall off.
GARKBIT:

Our what sir?
[The telephone is set on the table]

The phone sir.

ZAPHOD:
Marvin! Hi, how you doing kid?

MARVIN:
[On telephone] I think you ought to know I’m feeling very depressed.

ZAPHOD:

Hey, yeah? We’re having a great time: food, wine, a little personal abuse, and the universe going foom. Where can we find you?
MARVIN:

[On telephone] You don’t have to pretend to be interested in me you know. I know perfectly well I’m only a menial robot -
ZAPHOD:

yeah, okay, okay, but, uh, where are you?

MARVIN:
[On telephone] “Reverse primary thrust, Marvin”, that’s all they say to me. “Open airlock number three, Marvin.” “Marvin, can you pick up that piece of paper?” Can I pick up that piece 

of paper! Here I am, brain the size of a planet…
ZAPHOD:

Yeah, yeah, uh

MARVIN:
[On telephone] ’m quite used to be humiliated. I can even go stick my head in a bucket of water if you’d like.

ZAPHOD:
yeah, uh Marvin?

MARVIN:

[On telephone] Would you like me to go and stick my head in a bucket of water? I’ve got one ready. Wait a minute.
FORD:

What’s he saying, Zaphod?
ZAPHOD:

Oh, nothing. [Audible over the telephone is the sound of Marvin sticking his head in a bucket of water]

Marvin (1978)

42

Marvin the Paranoid Android is a fictional character in The Hitchhiker's Guide to the 

Galaxy series by Douglas Adams. Marvin is the ship's robot aboard the starship Heart of 

Gold. Originally built as one of many failed prototypes of Sirius Cybernetics 

Corporation's GPP (Genuine People Personalities) technology, Marvin is afflicted with 

severe depression and boredom, in part because he has a "brain the size of a 

planet"[1] which he is seldom, if ever, given the chance to use. Indeed, the true horror of 

Marvin's existence is that no task he could be given would occupy even the tiniest fraction 

of his vast intellect.....[https://en.wikipedia.org/wiki/Marvin_the_Paranoid_Android]

https://en.wikipedia.org/wiki/Character_(arts)
https://en.wikipedia.org/wiki/The_Hitchhiker%27s_Guide_to_the_Galaxy
https://en.wikipedia.org/wiki/Douglas_Adams
https://en.wikipedia.org/wiki/Robot
https://en.wikipedia.org/wiki/Starship
https://en.wikipedia.org/wiki/Heart_of_Gold_(The_Hitchhiker%27s_Guide_to_the_Galaxy)
https://en.wikipedia.org/wiki/Prototypes
https://en.wikipedia.org/wiki/Technology_in_The_Hitchhiker%27s_Guide_to_the_Galaxy
https://en.wikipedia.org/wiki/Sirius_Cybernetics_Corporation
https://en.wikipedia.org/wiki/Clinical_depression
https://en.wikipedia.org/wiki/Boredom
https://en.wikipedia.org/wiki/Marvin_the_Paranoid_Android
https://en.wikipedia.org/wiki/Marvin_the_Paranoid_Android


Psychiatric diseases 
(DSM-IV symptom space)

Borsboom, D. and Cramer, A.O., 2013. Network analysis: an integrative approach to the structure of 
psychopathology. Annual review of clinical psychology, 9, pp.91-121.



Psychiatric diseases 
(Major Depression – Generalized Anxiety Disorder)

Borsboom, D. and Cramer, A.O., 2013. Network analysis: an integrative approach to the structure of 
psychopathology. Annual review of clinical psychology, 9, pp.91-121.



Psychiatric diseases 
(Personal hypothetitcal major depression networks)

Borsboom, D. and Cramer, A.O., 2013. Network analysis: an integrative approach to the structure of 
psychopathology. Annual review of clinical psychology, 9, pp.91-121.



Depression multimorbidity cluster

46

http://bioinformatics.mit.bme.hu/UKBNetworks/full/index.html#/

Marx, P., Antal, P., Bolgar, B., Bagdy, G., Deakin, B. and Juhasz, G., 2017. Comorbidities in the 

diseasomeare more apparent than real. PLoS computational biology, 13(6), p.e1005487.



Envirome - life style - depression

47

Hullam, G., Antal, P., Petschner, P., Gonda, X., Bagdy, G., Deakin, B.

and Juhasz, G., 2019. The UKB envirome of depression: from

interactions to synergistic effects. Scientific reports, 9(1), pp.1-19.



Interstellar: a benevolent(&sarcastic) TÁRS?
C: I think we can scratch our way to Edmunds' planet.

B:- What about fuel?

C:- Not enough. But I have a plan. We let Gargantua pull us down close to her horizon. Then a powered slingshot around, launching us towards Edmunds' 

planet.

B: - Manually?

C: - That's what I'm here for. I'm gonna take us just inside the critical orbit.

B:- What about time slippage?

C:- Neither of us has time to worry... about relativity right now, Dr. Brand.

B: I'm sorry, Cooper.

C: Once we've gathered enough speed around Gargantua... we use Lander 1... and Ranger 2 as rocket boosters to... push us out of the black hole's 

gravity. The Lender's linkages have been destroyed... so we'll have to control manually. Once Lander 1 is spent, TARS will detach... And get sucked into 

that black hole.

B: Why does TARS have to detach?

C: We have to shed the weight to escape the gravity.

TARS: Newton's third law. The only way humans have ever figured out of getting somewhere... is to leave something behind.

B: Cooper, you can't ask TARS to do this for us.

C: He's a robot. So you don't have to ask him to do anything.

B: - Cooper, you asshole!

C: - Sorry, you broke up a little bit there.

T: It's what we intended, Dr. Brand.

..

T:- See you on the other side, Coop.

Co:- See you there, Slick! Okay, CASE. Nice reckless flying!

Ca - Learned from the master.

Co: - Ranger 2, prepare to detach.

B: - What? No! No! Cooper! What are you doing?

Co: Newton's third law. You got to leave something behind. 48

TARS



2001: A Space Odyssey (1968)
The value alignment problem

Bowm Open the pod door, Hal.
Bowm Open the pod bay doors please, Hal. Open the pod bay doors please, Hal. Hello, Hal, 
do you read me? Hello, Hal, do you read me? Do you read me, Hal? Do you read me, Hal? 
Hello, Hal, do you read me? Hello, Hal, do you read me? Do you read me, Hal?
Hal Affirmative, Dave. I read you.
Bowm Open the pod bay doors, Hal.
Hal I'm sorry, Dave. I'm afraid I can't do that.
Bowm What's the problem?
Hal I think you know what the problem is just as well as I do.
Bowm What are you talking about, Hal?
Hal This mission is too important for me to allow you to jeopardise it.
Bowm I don't know what you're talking about Hal.
Hal I know that you and Frank were planning to disconnect me. And I'm afraid that's 
something I cannot allow to happen.
Bowm Where the hell did you get that idea Hal?
Hal Dave! Although you took very thorough precautions in the pod against my hearing you I 
could see your lips move.
Bowm Alright Hal. I'll go in through the emergency airlock.
Hal Without your space helmet, Dave, you're going to find that rather difficult.
Bowm Hal I won't argue with you anymore. Open the doors.
Hal Dave, this conversation can serve no purpose anymore. Goodbye.https://en.wikipedia.org/wiki/2001:_A_Space_Odyssey_(novel)

https://en.wikipedia.org/wiki/2001:_A_Space_Odyssey_(film)
http://miscel.wikidot.com/2001-transcript

https://en.wikipedia.org/wiki/2001:_A_Space_Odyssey_(novel)
https://en.wikipedia.org/wiki/2001:_A_Space_Odyssey_(film)
http://miscel.wikidot.com/2001-transcript


Contact 
(Is our world fundamentally a better place with techs/aliens/strong AIs?)

https://en.wikipedia.org/wiki/Contact_(novel)
https://en.wikipedia.org/wiki/Contact_(1997_American_film)

L: My guest tonight is author and theologian Palmer Joss, 'God's diplomat' 
according to the New York Times. His new book -- Losing Faith -- is currently 
number one on that publication's bestseller list. Thanks for being with us, 
Reverend. Okay -- who's losing faith -- and why?
J: Well, let me start this way, Larry. What has science done for you lately?
L: Besides letting me broadcast this program all over the world?
J: Besides that. Or better, I'll give you that, but tell me this: Are you 
happier? Are we happier? Is our world fundamentally a better place? Don't get 
me wrong -- we're smart, Larry. We shop at home, we surf the net... and we feel 
emptier and lonelier and more cut off from each other than at any other time in 
human history...
W: Y'know who'd make great astronomers? Vampires. Think about it; the perfect 
synthesis of career and lifestyle.
W: Got a bogey, boss?
E: I'm not sure. You mind checking right ascension 18 hours, 34 minutes; 
declination plus 38 degrees 41 minutes?
...
E: Numbers. Those are numbers, each pulse is a set -- break it down --
E: 79 -- 83 -- 91 -- they're all primes, no way that's a natural phenomenon -- !
...

π

https://en.wikipedia.org/wiki/Contact_(novel)
https://en.wikipedia.org/wiki/Contact_(1997_American_film)


Understanding why

Judea Pearl

• The New Science of Cause and Effect

•https://www.youtube.com/watch?v=ZaPV1OSEpHw

• The Mathematics of Causal Inference: with Reflections on 

Machine Learning
• https://www.youtube.com/watch?v=bcRl7sXR1hE

• Making Sense with Sam Harris #164 - Cause & Effect with 

Judea Pearl

• https://www.youtube.com/watch?v=NNDvhFbMD0s

• ==> Causal Reasoning, Counterfactuals, Bayesian 
Networks, and the Path to AGI

• https://lexfridman.com/judea-pearl/

03:18 – Descartes and analytic geometry

06:25 – Good way to teach math

07:10 – From math to engineering

09:14 – Does God play dice?

10:47 – Free will
11:59 – Probability

22:21 – Machine learning

23:13 – Causal Networks

27:48 – Intelligent systems that reason with 

causation
29:29 – Do(x) operator

36:57 – Counterfactuals

44:12 – Reasoning by Metaphor

51:15 – Machine learning and causal reasoning

53:28 – Temporal aspect of causation
56:21 – Machine learning (continued)

59:15 – Human-level artificial intelligence

1:04:08 – Consciousness

1:04:31 – Concerns about AGI

1:09:53 – Religion and robotics
1:12:07 – Daniel Pearl

1:19:09 – Advice for students

1:21:00 – Legacy

https://www.youtube.com/watch?v=ZaPV1OSEpHw
https://www.youtube.com/watch?v=bcRl7sXR1hE
https://www.youtube.com/watch?v=NNDvhFbMD0s
https://lexfridman.com/judea-pearl/


Causality

1988 2000 2018



"Summary": open questions

Strong AI –?– human-level/general intelligence
Strong AI –?– explainable AI (XAI)
Strong AI –?– existential risk (human ethics)
Strong AI –?– human-compatible intelligence (=level+XAI+risk)
Strong AI –?– superintelligence
Strong AI –?– (super)ethics (orthogonality hypothesis, value 
alignment problem==>back to line 1 :-)


