
Conditional Models



Conditional Models

• Two node models - p(y|x)

• Supervised learning
• Regression (y is real)

• Classification (y is discrete)

• y depends on x

yx



Estimating Conditional Models



Linear Regression



Conditional Distributions



Conditional Distributions



Maximum Likelihood Estimate



Prior

Sparse regression and L2 regularizers



Prior Hyperparameters

Sparse regression



Bayesian Linear Regression

If Likelihood and Prior are assumed to be Gaussians, posterior is simple to compute



Posterior Distribution



Visualizing the Posterior



Posterior Predictive Distribution



Visualizing PPD



Nonlinear Regression



Visualizations



Learning Hyperparameters



MLE on Hyperparameters



Sparse Regression



Hierarchical Priors



Bayesian Logistic Regression



Classification by Logistic Regression



Classification Rules



Bayesian Logistic Regression



Laplace Approximation of Posterior Distrib.



Derivation of Laplace Aprroximation



Contd..



Properties of Laplace Aprroximation



Laplace Approximation for Logistic Regression



PPD for Logistic Regression



Bayesian Generative Classification



Generative Classification

Shaded is observed



Generative Classification



Predicting Labels



Priors



Likelihood



Posterior

Posterior:



Posterior



PPD



Contd..



Naïve Bayes Classifier


