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Generative Adversarial Networks -
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Generative Adversarial Networks     
Artificial Neural Networks
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Representing meaning
Bag of words

○ Counting words

■ ‘Bag of words’

"you shall know a word 

by the company it 

keeps"

Harris, Z.S., 1954. Distributional structure. Word, 10(2-3), pp.146-162.



Representing meaning
Vector Space Models

● Counting words
○ ‘Bag of words’

Sparck Jones, K., 1972. A statistical interpretation of term specificity and its application 

in retrieval. Journal of documentation, 28(1), pp.11-21.



Representing meaning
tf-idf

● Counting words
○ ‘Bag of words’

● APPLICATION:
○ Document classification



Representing meaning
Word vectors (2013)

● Word vectors (2013)
○ Word2Vec 

=> word embeddings

Mikolov, T et al. (2013). "Efficient Estimation of Word Representations in Vector Space”

Mikolov, T et al (2013). Distributed representations of words and phrases and their compositionality.

Crook , N (2022) Rise of the Moral Machine: Exploring Virtue Through a Robot’s Eyes (p56)



Language Models

● Estimate the probability of a sequences of words/tokens

P( the, moon, is, made, of, cheese ) = high

P( cheese, of, the, is, moon, made ) = low

P( print, (, “, Hello, ”, ) ) = high

P( Hello, ), print, (, ”, “ ) = low



Vaswani, A. et al (2017) Attention is all you need. 

Advances in neural information processing systems, 30

Language models
Transformers

● Google (2017)
○ “Attention is all you need”

Emily awoke drowsily, head heavy, confused, eyes 

unable to focus. “Damn medication,” she muttered 

under her breath. As she lay there, a vague 

unpleasant thought took shape in her mind, like a 

distant memory coming into focus, a mix of horror

and heroism, a living nightmare. Then she

remembered the cost, and berated herself for being 

so ungrateful. 
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Generative Pre-trained Transformer

● GPT (2018)

● Next word - sampling:

Radford, A., Narasimhan, K., Salimans, T. and Sutskever, I., 2018. 

Improving language understanding with unsupervised learning.

P( X | once, upon, a)

P(…)

…… … … ………



Generative Pre-trained Transformer

● GPT process …

once

Generative Pre-Trained Transformer
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Generative Pre-trained Transformer
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Generative Pre-trained Transformer

● GPT process …

once upon a

time

Generative Pre-Trained Transformer



Creativity 

● Creativity is the combined 

expression of all the 

essential dimensions of 

the human self.
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Creativity 

● It is fed by experience and 

enriched by the acquisition 

of artistic skill.
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experience creativity  

Dallas Willard



Creativity 

● It is a purposeful activity, 

directed by conscious, 

intentional action
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Dallas Willard



Consciousness

● Two types
● Access Consciousness (A-consciousness)

● Phenomenal Consciousness (P-consciousness)
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Consciousness

● Two types
● Access Consciousness (A-consciousness)

● Phenomenal Consciousness (P-consciousness)
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Consciousness

● Qualia
● “What is it like to be a bat?” Thomas Nagel

● “The Hard problem of consciousness” David Chalmers

?
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Consciousness

● Brain gives rise to consciousness
● Anil Seth

● ‘phi’ - measuring consciousness 

- Information Theory
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Consciousness

● Brain gives rise to consciousness

“However sophisticated the descriptions of how physical 

processes correlate with conscious experience may be, 

that still doesn’t account for how these are two very 

different things” - Sharon Dirckx



Consciousness

● Consciousness and brain processes are very different 

things
● Consciousness does not appear to be a property of matter
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Consciousness
● Consciousness and brain processes are very different things

● Consciousness does not appear to exist in the behaviour of matter



Consciousness

● Consciousness and brain 

processes are very different things
● Consciousness does not appear to exist 

in the behaviour of matter

Images

?



Heavy

thoughts

Consciousness

● Consciousness and brain processes 

are very different things
● Measurements applied to matter cannot be 

applied to consciousness and vice versa

I think 

therefore I am
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Consciousness

● Brain activity ≠ consciousness
● Near death experience



Free will

● Primary functions of the will:

a) to give rise to original 

thought or new ideas,

b) to choose what the mind 

focusses on,

c) to initiate the execution of 

what currently holds the 

attention of the mind.
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Creativity 
Human

(Authentic Creativity)

Generative AI

(Simulated/pseudo Creativity)

Experience & Skill

Consciousness, learning, 

inspiration, practice, mentors, 

discovery

Examples (Big Data), ‘learning’, 

‘exploration’

Intentionality
Motivation, desire, wanting, 

communication
‘Reward’, ‘goals’ (states)

Representation Expression, emotion, story Vectors, tokens, sequences

Autonomy Bounded free will, choices Algorithmic, deterministic

Originality
Think outside the box, non-

conformance,

Generalisation; conformation to statistical 

properties of data







Recent Book

Available on Amazon
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