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Lecture 4 
Neural Networks I

This week Tutorial: Thursday 2nd Nov. 6th period

 



https://www.3blue1brown.com/neural-networks

https://nnfs.io/

3blue1brown

Neural Networks from Scratch

Nice to watch



Neural Networks



Logistic regression

Hypothesis:

Example: Binary classifier (Pass an exam Yes/No)

We learned the correct parameters by maximizing the log-likelihood (by using gradient ascent)

Or mizimizing the negative of the log-likelihood (= cost function)
 (by using gradient descent)
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Rewriting logistic regression as a neural network 
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Goal: Check if a picture contains a cat

Motivation: Image classification
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Motivation: Image classification
Goal: Check if a picture contains a cat or dog
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Motivation: Image classification, More layers

Goal: Check if a picture contains a cat or dog Output
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(rough) Notation



Content of a layer
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There are several common activiation functions. https://en.wikipedia.org/wiki/Activation_function

Question: Why not use the identity map as an activation function?

Example of activation functions



Let us consider a NN with 3 layers (2 hidden):
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Example of NN in Python

https://colab.research.google.com/drive/1U6b
anZAzvrmBj3Rd-7JgtmhsIY8Si9aI?usp=sharing

I

https://colab.research.google.com/drive/1U6banZAzvrmBj3Rd-7JgtmhsIY8Si9aI?usp=sharing
https://colab.research.google.com/drive/1U6banZAzvrmBj3Rd-7JgtmhsIY8Si9aI?usp=sharing
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Neural Network with 4 layers



Activation function



Layer

Input
(Input layer, Layer 0)

Layer 1 Layer 2 Output layer (Layer 3)



r-layer Neural Network



Neural Network: forward pass

…
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Parameters

Neural Network with 3 layers



Training set

Goal: Find a neural network N, such that N(x) is a good 
approximation for a given training set.
Strategy: Define a cost function and minimize it



Cost function in our example



For linear regression we used 
the sum of squares:

For logistic regression we used 
the log likelihood (logistic cost 

function)

Recall: Cost functions



Recall: Gradient descent



Gradient descent in our example 

Main idea (Backpropagation): Calculate the gradient layer 
by layer using the chain rule


