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Day 8
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Overview

1

2

3

Visualisations

Assessment feedback

An introduction to neural networks

4

Linear regression as a computational graph 
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Halfway point

30th June 18th July

Week 1

Introduction to the 
field and the relevant 
skills.

Week 2

Exploring algorithms 
with maths and code

Week 3

Language models: 
theory and coding
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Name Points

Ahmed K 24

Naser 20

Turki 18
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Visualisations
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Best Visualisations
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Worst Visualisations
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Computational Graphs
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⚠  A little warning  ⚠
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Linear Regression as a Computational Graph
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The very simple linear regression we know and love
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● What are the parameters?
● What type of output does this model provide?
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Visualising this as a graph
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Activation functions

Whiteboard
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An introduction to neural networks
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The brain

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Felifesciences.org%2Fdigests%2F41250%2Fhow-humans-evolved-bigger-brains&psig=AOvVaw1BrqTienPZn1bHnmS5SzqP&ust=1720535482367000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCKjk0aXUl4cDFQAAAAAdAAAAABAE
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Biological neurons

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.upgrad.com%2Fblog%2Fbiological-neural-network%2F&psig=AOvVaw0iA01Sul-5QmhIvpvdM3z3&ust=1720535387944000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCJDjsYfUl4cDFQAAAAAdAAAAABAQ
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History of trying to replicate this

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fmedium.com%2F%40marizombie%2Fimportant-dates-in-history-of-machine-learning-d52d7f24b797&psig=AOvVaw1CKJZe30xgUYlv4eNaXCFa&ust=1720536205535000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCPCS8fzWl4cDFQAAAAAdAAAAABAE
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Artificial neurons

Whiteboard
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From one neuron to two…

Whiteboard
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From two neurons to many neurons…

Whiteboard
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From one layer to two…

Whiteboard
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Turning this into larger networks

Source

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FMulti-layer-perceptron-MLP-NN-basic-Architecture_fig2_354817375&psig=AOvVaw0S3TWD-l11DAdphR394U2G&ust=1720537277144000&source=images&cd=vfe&opi=89978449&ved=0CBQQjhxqFwoTCODRofval4cDFQAAAAAdAAAAABAE
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A explanation for MNIST

[Video Comprehension]
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An excellent explainer for the MNIST dataset

● Worth making notes on this!
● We’ll discuss key questions afterwards
● https://www.youtube.com/watch?v=aircAruvnKk

https://www.youtube.com/watch?v=aircAruvnKk
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Quick Quiz
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Biological: Bigger is (approximately) better
TASK: Guess the average weights of all of these brains 
(in kgs)

Elephant: ???

Humans: ???

Monkeys: ???

Hampster: ???
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Biological: Bigger is (approximately) better
TASK: Guess the average weights of all of these brains

Elephant: 5.71kg

Humans: 1.32kg

Monkeys: 0.115kg

Hampster: 0.001kg
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Artificial: Bigger is better (all else equal)
Task: Guess the number of parameters in these models

GPT-1: ???

GPT-2: ???

GPT-3: ???

GPT-4: ???
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Artificial: Bigger is better (all else equal)
Task: Guess the number of parameters in these models (in 
millions/billions/trillions)

GPT-1: 117 million

GPT-2: 1.5 billion

GPT-3: 175 billion

GPT-4: (unknown) 175 bn → >1 trillion
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Scaling laws paper (Kaplan et al. 2020)

https://arxiv.org/pdf/2001.08361

https://arxiv.org/pdf/2001.08361
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Recap questions

1. What are deep learning models? How are the different from other 
machine learning models?

2. How can a linear regression be represented as a computation 
graph?

3. What is an activation function?

4. Draw a fully-connected neural network with 4 input features, one 
hidden layer with 6 neurons and 2 output neurons.

5. Explain the term ‘scaling’ in deep learning.


