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Day 1: From Neural Networks to LLMs

Day 2: LLM applications
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Large Language Models: Day 1

Day 1: From Neural Networks to LLMs

08:30 - 10:30

11:00 - 11:30

11:30 - 12:00

12:15 - 12:45

Introduction to LLMs
● Recap on NNs
● History of LMs
● Future LLMs and AGI
● State-of-the-art evals
● Evals and visualisations 

exercise

How do LLMs work?
● Finish evals
● Technical lecture

Guest Lecture: AI in medicine

Limitations of SOTA LLMs
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Neural Networks Recap
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Neural Networks Task: House price prediction 2
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How do we work this out?

Whiteboard
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Big Neural Networks
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Big Neural Networks: Connect everything
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Big Neural Networks: bigger…
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Big Neural Networks: bigger…

Gives you predicted 
probabilities for all 
possible next tokens 
(subwords)
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A Brief History of Language Models
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A brief history

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.scribbledata.io%2Fblog%2Flarge-language-models-history-evolutions-and-future%2F&psig=AOvVaw0MuqW8bjttv-wyUVlu2fNK&ust=1720707331466000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCMDqp7zUnIcDFQAAAAAdAAAAABAE
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A brief history: The ELIZA model

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FExample-of-ELIZA-ELIZA-a-chatbot-was-designed-by-Joseph-Weizenbaum-to-imitate-a_fig1_348306833&psig=AOvVaw1JQzkd99Y-aJlmXsDTBax-&ust=1720707232668000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOj-oYzUnIcDFQAAAAAdAAAAABAh
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A brief history: Statistical Models (n-gram models)

Source

Example bigram table

Word 1\Word 
2

the a dog in park today …

the 0.0 0.0 0.1 0.0 0.1 0.0 …

a 0.0 0.0 0.1 0.0 0.1 0.0 …

dog 0.1 0.1 0.0 0.1 0.1 0.1 …

in 0.2 0.1 0.0 0.0 0.0 0.0 …

park 0.1 0.1 0.0 0.1 0.0 0.1 …

today 0.05 0.0 0.0 0.1 0.0 0.0 …

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FExample-of-ELIZA-ELIZA-a-chatbot-was-designed-by-Joseph-Weizenbaum-to-imitate-a_fig1_348306833&psig=AOvVaw1JQzkd99Y-aJlmXsDTBax-&ust=1720707232668000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOj-oYzUnIcDFQAAAAAdAAAAABAh
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LSTM neural networks

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.projectpro.io%2Farticle%2Flstm-model%2F832&psig=AOvVaw3aggqQ8Tdr-GTfVLys1W5Y&ust=1720719594481000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOC575KCnYcDFQAAAAAdAAAAABAE
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The Transformer Revolution

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.projectpro.io%2Farticle%2Flstm-model%2F832&psig=AOvVaw3aggqQ8Tdr-GTfVLys1W5Y&ust=1720719594481000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOC575KCnYcDFQAAAAAdAAAAABAE
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The Transformer Revolution

Source

This is a huge 
number of 
citations!

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.projectpro.io%2Farticle%2Flstm-model%2F832&psig=AOvVaw3aggqQ8Tdr-GTfVLys1W5Y&ust=1720719594481000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOC575KCnYcDFQAAAAAdAAAAABAE
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The Transformer Revolution

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.projectpro.io%2Farticle%2Flstm-model%2F832&psig=AOvVaw3aggqQ8Tdr-GTfVLys1W5Y&ust=1720719594481000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOC575KCnYcDFQAAAAAdAAAAABAE
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And now… HUGE transformer models
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The Future of LLMs and AGI
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Near-Term Future

Source

1

2

3

Multimodality

Agents

Usability

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FExample-of-ELIZA-ELIZA-a-chatbot-was-designed-by-Joseph-Weizenbaum-to-imitate-a_fig1_348306833&psig=AOvVaw1JQzkd99Y-aJlmXsDTBax-&ust=1720707232668000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOj-oYzUnIcDFQAAAAAdAAAAABAh
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Near-Term Future: Multimodality
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Near-Term Future: Agents

● A system that can take actions on a user’s behalf

● ChatGPT is a good knowledge source but bad at 
taking actions

● Model’s need to improve to get good at 
multi-step, agents work
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Example agent: Devin

https://www.youtube.com/watch?v=fjHtjT7GO1c

https://www.youtube.com/watch?v=fjHtjT7GO1c


CONFIDENTIAL: Oxmedica Ltd. 10347756

Near-Term Future: Agents

But they’re not that good yet…

Source

https://80.lv/articles/first-ai-software-engineer-creators-are-accused-of-lying/
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Near-Term Future: Usability

● Current models aren’t very usable!

● You have to type in text… very slow and 
painful!
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Near-Term Future: Usability

https://www.youtube.com/watch?v=c2DFg53Zhvw

https://www.youtube.com/watch?v=c2DFg53Zhvw
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Near-Term Future: Good but far from great…

https://www.youtube.com/watch?v=_nSmkyDNulk

https://www.youtube.com/watch?v=_nSmkyDNulk
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Long-term future: Some definitions

Source

Artificial General Intelligence (AGI): No agreed definition but an 
intelligence that is roughly human-level across the board. 

Sam Altman (OpenAI CEO) → here

Artificial Superintelligence (ASI): An intelligence which is far beyond 
human level. Far harder to achieve.

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FExample-of-ELIZA-ELIZA-a-chatbot-was-designed-by-Joseph-Weizenbaum-to-imitate-a_fig1_348306833&psig=AOvVaw1JQzkd99Y-aJlmXsDTBax-&ust=1720707232668000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCOj-oYzUnIcDFQAAAAAdAAAAABAh
https://www.youtube.com/watch?v=vd9GxG5Qn-k
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Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fzapier.com%2Fblog%2Fartificial-general-intelligence%2F&psig=AOvVaw3W5CTWcimD8QMlzQBJkDKo&ust=1720707626737000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCLihr8jVnIcDFQAAAAAdAAAAABAE
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The intelligence explosion?

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fdevnithw.medium.com%2Fmankinds-last-invention-super-intelligence-singularity-and-intelligence-explosion-47ffbbb0f7f9&psig=AOvVaw2HJP3cbTJNy3uQKb5ZYcTm&ust=1720707698035000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCLDW0erVnIcDFQAAAAAdAAAAABAI
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The intelligence explosion?

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fsituational-awareness.ai%2Ffrom-agi-to-superintelligence%2F&psig=AOvVaw2HJP3cbTJNy3uQKb5ZYcTm&ust=1720707698035000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCLDW0erVnIcDFQAAAAAdAAAAABAX
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Sir Demis Hassabis’ thoughts…

https://www.youtube.com/watch?v=BGxiufHVVd0

https://www.youtube.com/watch?v=BGxiufHVVd0
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Dario Amodei’s thoughts…

https://www.youtube.com/watch?v=wo4o09lKAQQ

https://www.youtube.com/watch?v=wo4o09lKAQQ
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What might be missing from the story of an intelligence 
explosion?

Discussion
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State-of-the-art Evaluations
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What are Language Model Evaluations?

Discussion
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The Turing Test
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1 2

Link to original source Link to original source

1 2

Link to original source
Link to original source

Five English proverbs

1. Many hands make light work
2. Strike while the iron is hot
3. The grass is always greener
4. Don’t judge a book by its cover
5. An apple a day keeps the doctor 
away

The top five English proverbs:

1. Actions speak louder than words.
2. A silent cat catches no mice.
3. A picture is worth a thousand words.
4. When in Rome, do as the Romans do.
5. The stone that rolls grows no moss.

1 2

https://pixabay.com/illustrations/ai-generated-wheat-field-wheat-7918472/
https://www.flickr.com/photos/latitudes/14850610665
https://wallpapers.com/wallpapers/norway-snowy-mountains-sunset-view-o7y4idxyk6wht7us.html
https://www.midjourney.com/jobs/66e15bdc-3ab4-4dff-9ea7-ae610b332936?index=0
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Modern Evals: What makes a good eval?

Discussion
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Modern Evals: Things to consider

1

2

3

Difficulty

Generalisability

Memorisation risk…

4 Superhuman abilities…?
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Modern Evals: Lessons from the trenches

https://arxiv.org/pdf/2405.14782

https://arxiv.org/pdf/2405.14782
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Modern Evals / Benchmarks

GSM8K MGSM

MMLU MMMU

BBH MathVista

ARC / The ARC Challenge WMDP Benchmark

HumanEval (Code) GPQA

Task in pairs: 10 mins to research this eval/benchmark

● What does this eval test?
● Give an example problem - how hard is it?
● Overall is this benchmark good?
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https://arxiv.org/pdf/2406.06196

Individual Task: 10 minutes to read this paper

https://arxiv.org/pdf/2406.06196
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Evals and Visualisation Task
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Evals Challenge: 30 minutes

● Most modern evals are becoming memorised by the language models 
and are thus poor tests of true ability.

● Your task is to design your own eval. It can be really specific (only testing 
a certain type of behaviour) or really general but it should, in some way, 
test language model ‘intelligence’

● You need to design 7-10 questions for your eval and work out how to 
score the model responses.

● Benchmark 5 different language models on this benchmark and present 
the results in a table (remember how to make nice visualisations!)


