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Cross-Validation

1) Train model parameters on training set
2) Evaluate training with the validation set
3) Report error on test set 
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Bias Variance
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Model Complexity

Bias-Variance Tradeoff

Errorval./test = bias + variance

underfitting overfitting



Bias-Variance Tradeoff

Training set Test set

OverfittingOptimumUnderfitting
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Regularization

Penalties on the LOSS function to
prevent overfitting!

1) L1/Lasso: constrains parameters 
to be sparse

2) L2/Ridge: constrains parameters 
to be small
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Classification

• Logistic 
Regression

• Support Vector 
Machine (SVM)

SVM



Classification
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• Decision Trees

• Random Forests

• Neural Networks
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Clustering

• K-means

• Hierarchical 
clustering 

• Mixture of 
Gaussians



Dimensionality Reduction

• Principal Component 
Analysis (PCA)

• Independent 
Component Analysis 
(ICA)

• t-SNE


