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Unit 1: Background
1.2 Classical Statistics and 
Data Analysis Background
Sources: 

- Cowan - Statistical data analysis

- also mostly covered in deeplearningbook.org

http://deeplearningbook.org


















A physics application of these concepts: The CMB power 
spectrum
• I want to show you an application of these ideas to real physics. The CMB 

power spectrum analysis is one of the jewels of physics, telling us much of 
what we know about the history of the universe. 


• Of course this is a complicated topic and I can only give you a brief idea. 


• The Cosmic Microwave Background is a radiation that permeates the 
universe. It has a temperature of about 3K and has been measure extremely 
precisely.



The dataset 
• Our measurements will be the power spectrum as a function of scale. It can 

be extracted from the previous map by taking its Fourier transform and 
squaring the mode amplitudes. 


• Our data points are: 



The likelihood 
• We will make a Gaussian likelihood.


• Our theory model is that the mean curve (green) is a known function of 
cosmological parameters, which we want to measure. 



Sampling the posterior
• Since we have a likelihood, we can now use Bayes theorem and get the 

posterior. 


• Then, one can sample from the posterior, to get the likely values of the 
desired cosmological parameters. 


• The result looks are Monte Carlo plots like this:



• Reading for this lecture: 

• For example: Deeplearningbook.org chapter 3 

and 5.


• Problem set: First problem set next week. 

Course logistics


