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System 1: Unconscious, automatic, pattern-based.
        Long term memory.  Knowledge.

System 2: Conscious, deliberate, rule-based.
        Working memory.  Attention.
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Dual Process Theory in action

Consider:

A bat and a ball cost $1.10. 
The bat costs $1.00 more than the ball. 
How much does the ball cost?  ___ cents 

Ten cents!  That’s a System 1 answer.  Intuitive pattern.  Fast.  Wrong.

Five cents.  That’s a System 2 answer.  Conscious, slow, rule-based reasoning.

   $0.10 + $1.10 = $1.20

                      $0.05 + $1.05 = $1.10
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of “logic” like rules for
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Original Symbolic AI
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sh.define_rule(Rule(71,
    [('site', 'culture', eq, 'blood’),
    ('gram', 'organism', eq, 'pos’),
    ('morphology', 'organism', eq, 'coccus'),
    ('growth', 'organism', eq, 'clumps')],
[('identity', 'organism', eq,'staphylococcus')], 
0.7))

Apply rules to data

Original Symbolic AI



sh.define_rule(Rule(71,
          [('site', 'culture', eq, 'blood'),
          ('gram', 'organism', eq, 'pos'),
          ('morphology', 'organism', eq, 'coccus'),
          ('growth-conformation', 'organism', eq, 'clumps')],
          [('identity', 'organism', eq, 'staphylococcus')], 0.7))
sh.define_rule(Rule(72,
            [('site', 'culture', eq, 'blood'),
            ('gram', 'organism', eq, 'neg'),
            ('morphology', 'organism', eq, 'rod'),
            ('aerobicity', 'organism', eq, 'anaerobic')],
            [('identity', 'organism', eq, 'bacteroides')], 0.9))
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The first “chatbot”…
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Symbolic AI example - Eliza

An AI "psychologist" (Weizenbaum, 1966).

Conversation!  Language!

The first “chatbot”…

Let's have a chat…

Is Eliza intelligent? 



• Symbolic AI is pure System 2 (precise descriptions, rule based).  Can 
do small tasks but fails on general intelligence (1970s “AI Winter”).

• The brain is the only intelligent system that we know of.  Base AI on 
the way the brain works!   ANNs big boost in 1980s.

• ANNs model the way the brain processes patterns of nerve cells 
firing.  This is pure System 1 (patterns and probabilities, not rules!).

Artificial Neural Networks (ANNs)
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Programs that represent 
ANNs.  These can learn 
the statistical patterns 
of a task or data set.

Artificial Neural Networks (ANNs)

Apply statistics to data
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Input to output is just matrix multiplication / linear algebra.
The hard part is learning the weight numbers (applied calculus).
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Depends on context: “king” vs “knife”



NetTalk (1986)

OUT

IN

Typed text (coded) to speech sounds (coded).

Learns text about a child's visit to their grandmother's house.



NetTalk (1986)

OUT

IN

Typed text (coded) to speech sounds (coded).

Learns text about a child's visit to their grandmother's house.



NetTalk (1986)

Weights: random        trained

Speech: noise  c/v       " "  word babble   words



NetTalk (1986)

Weights: random        trained

Speech: noise  c/v       " "  word babble   words



NetTalk (1986)

Data not experts / rules!  But no explanations.



NetTalk (1986)

Data not experts / rules!  But no explanations.

Numbers multiplied by numbers to output numbers – is NetTalk intelligent?
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ANN with 10s or 100s
of layers.  Can learn 
larger tasks.

Deep ANNs (2012)

Apply statistics to data
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Deep ANNs but MORE.

More complex networks.

BILLIONS of numbers.

Trained on “the internet”.

Current GenAI / LLMs / ChatGPT (2022)

Apply statistics to data



Word embeddings:  
Turning words into numbers.

Words that have similar meanings 
(occur in similar contexts) have 
similar embeddings.

   man [1, 7]

   woman [9, 7]

   boy [1, 2]

   girl  [9, 2]





The particular kind 
of deep ANN used is 
called a Transformer.   
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Trained to predict the next word

Trained on (almost) every written sentence (on the internet):

            “The cat sat on the mat.”

The --> cat

The cat -> sat

The cat sat -> on

The cat sat on -> the

The cat sat on the -> mat.

Fancy autocomplete!



540 billion parameters (weights / connections in the network)

300 billion tokens (words in the training data set)



My request to  
ChatGPT.

Output that is
statistically
likely to follow
my request.

Deep transformer 
network, trained on “the 
internet”.  

Weights are a statistical 
model (“latent space”) of 
all(?) data.

Apply statistics to data (matrix multiplication!)



This mimics human intelligence, but it is not human intelligence. 

Deep transformer 
network, trained on “the 
internet”.  

Weights are a statistical 
model (“latent space”) of 
all(?) data.

My request to  
ChatGPT.

Output that is
statistically
likely to follow
my request.



AI today

Big companies only:

 • OpenAI = ChatGPT

 • Anthropic = Claude 

 • Google = Gemini

 • Microsoft = Copilot

 • Meta (Facebook) = Meta AI

 • X (Twitter) = Grok

 • China = DeepSeek



AI in content creation

Getty Images Launches Generative AI by iStock for Small Businesses, Designers and Marketers

January 8, 2024

Launched at the Consumer Electronics Show (CES) and powered by NVIDIA Picasso, the new offering gives businesses an affordable option to
explore commercially safe generative AI in their marketing and advertising visuals.

 A Media Snippet accompanying this announcement is available by clicking on this link.

NEW YORK, Jan. 08, 2024 (GLOBE NEWSWIRE) -- Getty Images (NYSE: GETY), a preeminent global visual content creator and marketplace, today
announced the launch of Generative AI by iStock, an affordable and commercially safe generative AI tool to help users and businesses easily turn their
creative visions into powerful content.

Powered by NVIDIA Picasso, a foundry for custom generative AI models for visual design, and trained exclusively using high‑quality content and
proprietary data from Getty Images’ creative libraries, Generative AI by iStock has been engineered to guard against generations of known products,
people, places or other copyrighted elements. Not only does this mean businesses can have confidence in the content they are generating, but any
licensed visual that a customer generates comes with iStock’s standard $10K USD legal coverage that customers have with iStock’s broader image
and video libraries.

The tool works seamlessly with iStock’s library of authentic and commercial-ready imagery, including millions of exclusive photos, illustrations and
videos. The addition of Generative AI by iStock gives customers multiple ways to get the right visuals for any need, including print marketing, social
posts, online promotions and more.  

“Using AI, creatives gain the ability to produce anything they can imagine. Our own VisualGPS research shows that 42% of SMBs and SMEs are
already using AI-generated content to support their marketing efforts. Our main goal with Generative AI by iStock is to provide customers with an easy
and affordable option to use AI in their creative process, without fear that something that is legally protected has snuck into the dataset and could end
up in their work,” said Grant Farhall, iStock’s Chief Product Officer. “Our AI Generator is easy to use, produces relevant and high-quality visuals,
and is backed by our legal protection so customers can now safely use this new service, in combination with our amazing pre-shot library, to elevate
their work.”

Customers will be able to download and license any generated visual, with legal indemnification at no extra cost, giving them a low cost of entry to
explore commercially safe generative AI for their marketing efforts.

iStock is also enabling advanced generative AI features through APIs for easy integration into creative applications and plugins, allowing for the
modification of images.

Generative AI by iStock is now available for all iStock customers in over 75 languages. To learn more and sign up, visit: https://www.istockphoto.com
/ai/generation/about

Media contact:
Alex Lazarou
alex.lazarou@gettyimages.com
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AI in finance

https://www.workfusion.com/

31



AI in retail

https://aws.amazon.com/personalize/
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AI in health care 
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AI in cars
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AI in farming

https://www.odt.co.nz/the-star/eye-cow-solve-lameness
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AI in recruiting

https://www.hirevue.com/platform/online-video-interviewing-software

22



AI in education

Cogniti.ai

26
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But the risks...

•  Owned by big money
 •  Environmental impact
 •  Often wrong (“hallucinations”)
 •  Biased (sexist and racist)
 •  Bots / propaganda
 •  AI tools / agents are destroying jobs
 •  Copyright and IP issues
 •  Destroys consensual reality
 •  Amplifies personality disorders
 •  Impact on education
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Risks: Bots / propaganda

Up to half (5% to 50%) of the “people” on social media are AI bots.





NB – There is no photo!
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The missing System 2

What weighs more, a pound of feathers or a pound of bricks?



The missing System 2

What weighs more, a pound of feathers or a pound of bricks?

The internet knows the answer!  The feathers and the bricks weigh the same!



The missing System 2



The missing System 2

* This example attracted attention!  “Fixed” (targeted training, not the underlying problem) in ChatGPT 4.o.

*



History summary

• AI has a long history (1956).  Original symbolic approaches have some 
uses but failed to deliver intelligence.  

• Early neural network (statistical) approaches were limited.  Deep neural 
networks (2012) are more powerful.

• Deep nets developed into GenAI / LLMs / ChatGPT (2022).  This 
approach learns the statistical structure of “all the data on the internet” 
and uses it to generate new data.  

• This mimics human intelligence but it is NOT human intelligence!



AI today
• AI today can do a lot of useful work (if it is used carefully by people who 

already know what they are doing).

• But it is error prone (hallucinations and bias).

• There are attempts to “fix” AI by adding rule based reasoning (System 2) 
to the current vast neural networks (System 1), but this is not yet 
working well.

• AI as a technology might be getting worse (“model collapse”).

• AI is not sustainable financially or environmentally.


