
Unsupervised Learning

Model Optimisation
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Loss Function

ESL II: Chapter 10.6

Linear Discriminant
ESL II Chapter  4, Wiki: “Linear discriminant analysis”

References:
Trevor Hastie et al.: “Elements of Statistics Learning II” (ELS II)
Ian Goodfellow et al.: “Deep Learning”
Wiki: Good reference for most subjects (only specified when essential)
Various blogs/githubs/papers for specific subjects.
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Training, Validation & Testing
ESL II: Chapter 7

Hyper Parameters
Deep Learning: Chapter 11.4

Classification
ESL II: Chapter  4, 6.6, 9.2.3

Regression
ESL II: Chapter 2.7, 3, 4, 6.1, 9.2.2

Clustering and 
Dimensionality 

Reduction
ESL II: Chapter 13.4.2 & 14.3

Decision Trees
ESL II: Chapter 9.2, 10, 15.3

Neural Nets
ESL II: Chapter 11

Convolutional NN
Deep Learning: Chapter 9

Graph NN
ArXiV: 1611.08097

Recurrent NN
Deep Learning: Chapter 10

Boosted DT
ESL II: Chapter 10

Random Forest
ESL II: Chapter 15

Overfitting & 
Early stopping

ESL II: Chapter 11.5 & Wiki: “Overfitting”

Principle 
Component 

Analysis
Wiki: “Principle component analysis”

t-SNE & UMAP
https://lvdmaaten.github.io/tsne/ & https://umap-learn.readthedocs.io/en/latest/

Stochastic 
Gradient 
Descent

Wiki: “Stochastic gradient descent”

Preprocessing
Towards Data Science: “Intro to preprocessing”

Feature Ranking
Wiki: “Feature selection”

Permutation 
Importance

ESL II: Chapter 10.13 & 15.3.2

SHAP values
https://github.com/slundberg/shap

Auto Encoders
Deep Learning: Chapter 14

k Nearest 
Neighbour

ESL II: Chapter 13.3

k Means 
Clustering

ESL II: Chapter 13.2 & 14.3.6

Unsupervised 
Learning

ESL II: Chapter  14

Supervised 
Learning

ESL II: Chapter 2

Foundation Models
Deep Learning: Chapter 11.4

https://arxiv.org/pdf/1611.08097.pdf
https://en.wikipedia.org/wiki/Overfitting
https://lvdmaaten.github.io/tsne/
https://umap-learn.readthedocs.io/en/latest/
https://en.wikipedia.org/wiki/Stochastic_gradient_descent
https://towardsdatascience.com/introduction-to-data-preprocessing-in-machine-learning-a9fa83a5dc9d
https://en.wikipedia.org/wiki/Feature_selection
https://github.com/slundberg/shap

