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Today’s slides based on Panaretos

https://search.library.wisc.edu/catalog/9912241369602121

https://search.library.wisc.edu/catalog/9912241369602121


Tests and error types
[P, Section 4.1]



Hypothesis testing: motivating example



Hypothesis testing: motivating example cont’d



Test function



Error types



Type I v. Type II: example



Neyman-Pearson
[P, Section 4.2]



A lower bound [taken from Rigollet’s notes]

http://www-math.mit.edu/~rigollet/PDFs/RigNotes17.pdf


A lower bound cont’d [taken from Rigollet’s notes]

http://www-math.mit.edu/~rigollet/PDFs/RigNotes17.pdf


A lower bound cont’d [taken from Rigollet’s notes]

http://www-math.mit.edu/~rigollet/PDFs/RigNotes17.pdf


Aside: total variation distance [taken from Rigollet’s notes]

http://www-math.mit.edu/~rigollet/PDFs/RigNotes17.pdf


Aside: total variation distance [taken from Rigollet’s notes]

http://www-math.mit.edu/~rigollet/PDFs/RigNotes17.pdf


Back to Neyman-Pearson



Optimal tests



Neyman-Pearson lemma



Neyman-Pearson lemma cont’d



Neyman-Pearson proof



Neyman-Pearson proof cont’d



Example 4.14 (Simple vs Simple Test in Exponential 
Families)



Example 4.14 cont’d



Example 4.14 cont’d



Likelihood ratio test



Likelihood ratio test cont’d



Example 4.22 (Bilateral Test for Means of Gaussian 
Distributions)



Example 4.22 (Bilateral Test for Means of Gaussian 
Distributions) cont’d



Example 4.22 (Bilateral Test for Means of Gaussian 
Distributions) cont’d



Example 4.22 (Bilateral Test for Means of Gaussian 
Distributions) cont’d



Example 4.22 (Bilateral Test for Means of Gaussian 
Distributions) cont’d



The p-value
[P, Section 4.4]



p-value



p-value cont’d



p-value cont’d



p-value cont’d



p-value cont’d



Distribution of p-values



Example 4.32 



p-value v. Neyman-Pearson



p-value v. Neyman-Pearson cont’d


