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Multivariate Gaussian



Alternate Visualization
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Distribution over Function Space: 
Stochastic Process

Gaussian Process



Definition: Gaussian Process

Stochastic Process:
A collection of random variables
with an associated index x



Definition: Gaussian Process



Advantageous Properties of Gaussians

• Sum of Gaussians is a Gaussian

• Product of Gaussians is a Gaussian

• Scaled Gaussian is a Gaussian

• If P(A, B) is Gaussian –
• P(A), P(B) marginals are Gaussians

• P(A|B) conditionals are Gaussian



Kernel Function: Example



Kernel to Covariance Matrix



Samples from GP





Bayesian Linear Regression



PPD: Linear Regression 



Non-linear Regression



GP Regression



Partitioned Multivariate Gaussian



Simpler Solution for PPD in GP

Gaussian Process Prior
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PPD



GP Regression (Single Test Point)



GP Regression (Single Test Point)



Interpretation of GP Regression



Updates on PPD with more observations



GP Regression: Design Choices



Kernel: Squared Exponential



Kernel: Rational Quadratic



Kernel: Periodic



Kernel Compositions



Likelihood Models: Regression



Binary Label Data



GP Classification



GP Classification



Scalability of GP



Summary
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Programming Assignment I

• We have a data set consisting of the number of COVID-19 infections in 
World and in India for each day since 31-12-2109
• https://ourworldindata.org/coronavirus-source-data

• Choose any GP prior (kernel function as well as hyperparameters) 
• You may use domain knowledge for this choice

• Obtain the mean and variance for the predictions for the last 15 days (as 
test points)

• Bonus: hyperparameter optimization, use of non-stationery kernels like 
Wiener Process

• Submit your program in python/Julia/C/C++, and a report by Oct. 2, 2020 


