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Artificial Intelligence: what is it? 

1996 2016
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“A.I.” in a nutshell
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HOW MANY YEARS WOULD IT TAKE 1 BILLION 
PEOPLE SHUFFLING (OR RE-ARRANGING) CARDS 
ONCE PER SECOND TO GO THROUGH ALL 
COMBINATIONS?      
                                                          

# OF STATES IN TIC-TAC-TOE:                      5000 (104)
AGE OF UNIVERSE (SECONDS):                                 1017

# STATES IN CHESS:                                                       1046

NUMBER OF WAYS OF SHUFFLING CARD DECK:         1071

NUMBER OF ELECTRONS IN THE UNIVERSE:                   1080

# STATES IN GO:                                                                     10172

# STATES IN STARCRAFT:                                                        10300?

NEGOTIATING A PEACE TREATY:                                                10???

1055 years
10,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000,000
                                                  age of universe in years                           4,000,000,000              

heuristic ”flashlight”



Turing Test
• Alan Turing: 1912-1954

• Can machines think? - the imitation game

• The interrogator is connected to one person 
and one machine via a terminal, therefore 
can’t see her counterparts. Her task is to find 
out which of the two candidates is the 
machine, and which is the human only by 
asking them questions. If the machine can 
”fool” the interrogator, it is intelligent.



ELIZA (Joseph Weizenbaum, 1966)

• ME: Hi
• ELIZA: How do you do? What brings you to see me?
• ME: I’m thinking of taking a course in artificial intelligence.
• ELIZA: Why do you say that?
• ME: I’m worried about it
• ELIZA: Are you worried often?
• ME: when I take AI courses
• ELIZA: What happened when you take ai courses?
• ME: I usually spend long nights doing assignments
• ELIZA: Earlier you said you felt worried?
• ME: about AI courses



Loebner Prize 

• CONFEDERATE: Hello, my name is Sam and I am the human
• JUDGE: Hi Sam, tell me which is larger, a TV screen or Belgium.
• CONFEDERATE: Belgium is a little bit larger.
• JUDGE: Wljso lwjejdo wleje elwjeo wjeol, isn’t it?
• CONFEDERATE: Is that Polish?
• ...
• JUDGE: Which is further away from this apartment, Queens or the Queen of England?
• CONFEDERATE: If the Queen is visiting Manhattan, she is closer.
•  JUDGE: If the Queen is visiting Manhattan, won’t she want to abdicate?
• CONFEDERATE: I would.
• JUDGE: You would rather not be Queen, then, right?
• CONFEDERATE: I’d like to be Queen, but England’s damp. How about you?



JabberWacky (Rollo Carpenter)

• JABBERWACKY: Hello, my name is George and I am the human.
• JUDGE: If lsjkel lwehlx wouldn’t you say?
• JABBERWACKY: No, he’s still good.
• ...
• JUDGE: Which is further away from us, Queens or Inner Mongolia?
• JABBERWACKY: HA! HA! That was stupid. Tell me a GOOD joke this time.
• ...
• JUDGE: Which is larger, your brain or Belgium? 
• JABBERWACKY: Oh the one on the far left without a doubt

BULLSHIT:
Indifferent to the truth of 
its outputs.
        - Frankfurt “On Bullshit”, 2005



ChatGPT (and the like):



ChatGPT is Jabberwacky on S---something

FaCCT 2024



Robotics

Shakey 1971 NOT bullshit



Robocup 2017



Emotional Robots?

BULLSHIT:
Indifferent to 
the truth of its 
outputs



José the Robot

• 1999

• Winner of the “Hors D’oeuvres, 

Anyone?” AAAI Mobile robot 

competition in Seattle, WA.

• GREAT FAME ensued…



Autonomous Cars
STANLEY 2005: Darpa Grand Challenge Peter Stone UT Austin

Sebastian Thrun Stanford



What’s missing: Human alignment

“[these cars] have to learn to be 
aggressive in the right amount, and the 
right amount depends on the culture.”

          – Donald Norman, Design Lab, UCSD

from: New York Times “Googles Driverless Cars Run Into 
Problem: Cars With Drivers”, 02/09/2015.

theoatmeal.com/blog/google\_self\_driving\_car

What is this bullshit?



Being Human 

emotionality,
warmth

inertness, 
coldness

rational, mature

irrational, childlikem
ac

hi
ne

s anim
als

hum
ans“A

.I.
”

adapted from: Nick Haslam, Stephen Loghnan, Yoshihisa Kashima and Paul Bain (2009). 
Attributing and Denying humanness to others. European Review of Social Psychology, 19:1, 55-85

human 
nature

human 
uniqueness

mechanistic
dehumanization

animalistic
dehumanization



Phrenology 1800s …. Triune Brain 1960s …



What are emotions? 

• Antonio Damasio Descarte’s Error 1994
• Phineas Gage 1823-1860
• Suffered brain damage (frontal lobe)

• Was perfectly good at reasoning and 

language

• Made disastrous decisions, or could 

not make decisions

• lacked “somatic markers” - “gut 

feelings” about decisions



Affective Computing
Roz Picard 1997 book “Affective Computing”:
This book proposes that we give computers the 
ability to recognize, express and in some cases 
“have” emotions. Is this not absurd?

Now:
• IEEE Transactions on Affective Computing
• International Conference on Affective Computing and Intelligent Interaction (ACII)
                                                                                                              → https://acii-conf.net/
• Increasing awareness that emotions play a significant role in human intelligence
• but, still don’t have “emotional machines” - why not?



Facial “Expressions of Emotion” and the 
Ekman Program



Emotions and Context



context sensitive, 
emotionally unaware

context insensitive, 
emotionally aware



“A.I.” in a nutshell
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Human-Centered 
A.I. using a 
Socio-Emotional 
”flashlight”



White Swans …               Black Swans



Black Swan Events

From N.N. Taleb “AntiFragile” p. 93



Monoculture…

Prussia 1765-1800: took 100 years before the damage was apparent 
(J.C.Scott Seeing like a State, 1998)



Computers and sensors will track everything from environmental 

factors like heat and humidity, to cricket growth, waste production, and 

even check for sick or dead insects.

“You need a lot of data with AI, and with living organisms how do I get 

enough examples of sick crickets for the algorithm to learn? You 

obviously don’t want to create that for ethical reasons ... so it is a 
technical hurdle we’ll have to overcome.”

Fernandez, whose company has already partnered with German 

automotive giant Audi and U.S. defence contractor Lockheed Martin, 

acknowledged that tracking the health and well-being of living, 

breathing crickets will be different from analyzing automotive or 

aerospace components.

Efficient Crickets…

“Using artificial intelligence to raise better crickets and help save the world”
Waterloo Record By James Jackson Record Reporter Mon., Feb. 22, 2021

https://www.therecord.com/authors.jackson_james.html


Complexity: Black Swans arise
Many interacting parts, long distance, path-based effects



Beam Search

Need a small enough beam to 
see what you are looking at …

… but a big enough beam   
not to miss the black 
swan. 



• Normal Reinforcement Learning (RL):

• Trying to learn model (function) !"#$%& = ((ℎ$+#%,-) from a class of models 
• Model based: [!"#$%&, 1 +′ ] = 	∑! 6(ℎ$+#%,-, +) where s=latent states
• Use a fixed class of m, and latent space, 

E.g. say deep neural networks with some architecture
• Bayesian RL:

• Learn the distribution over m
• [!"#$%&, 1 +", (" ] = !778-((, ℎ$+#%,-)
• Bayesian model comparison
• Handles non-stationary environments
• Different variants: 

• meta-learning, learning to learn, transfer learning, 
 active/sophisticated inference

• Now you (and everybody) can change  flashlights! 

Bayesian Reinforcement learning 



Bayesian Learning

To learn the distribution over models, m,  

                  we compute:

1 (|: = 1 : ( 1(()
∑#1 : ( 1(()

P(d): Evidence, partition function or
e–free energy is hard to compute

M: class of models

m	∈ <

sum over all models, m ∈ M

d: data



expectationrealization
free energy

?



Human Expectations vs Realizations



Out of distribution learning

• (Social) Emotionally based

• Handles surprises that arise from complexity

• Cooperative behavior is emphasized

• Emotional alignment

• Critical for human-centered AI

• Example domains: Assistive Technology, Climate Change, 

Recommender Systems, Robots, General Game Playing,

Politics,…

• Implementation: BayesACT



Artificial Intelligence: where next? 

• intelligence ≠ rationality

• it’s more about how to be a

  flexible, free & innovative individual in a

          equal, robust and secure society. 
• “heuristic” social intelligence

• emotions encode a social order 

   (the “flashlight”) that allows us

  to work in a society

Can artificial agents be as intelligent as 

an individual human ? 

Can artificial agents 

become members of a 

human society?



Human Society: a complex system

• Build AI to work with people in a way that  

enhances collaboration and cooperation and 

preserves freedom/independence?

• Can AI use emotions to promote human benefits (e.g. U.N. 

Sustainable Development Goals)?

”…you have to build a relationship of trust first, then you can provide 
assistance.” --- Pete McKenchie, Sanguen Mobile Health, Kitchener 

• Is emotion the social glue that holds groups 

together, yet allows innovation?
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