
Chapter 6: Frequentist statistics

Bayesian interpretation: Probabilities represent my 
uncertainty about the world. 

Frequentist interpretation: Probabilities represent 
frequencies of real random outcomes. Properties of 
the world (θ) are fixed, so they are not random 
variables.





p-value

pvalue(D) , p(f(D̃) � f(D|D̃ ⇠ H0)
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Confidence interval

Confidence interval:











Chapter 5: Model selection and making 
predictions



Utility and loss 

Utility: The "goodness" of a decision.



Exercise

Suppose we estimate the posterior probability of a 
coin's heads frequency as p(θ|D). We need to choose a 
predicted value of θ, and our loss from this decision will 
be

What value of θ should we predict? 
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Posterior mean, median and mode



Credible interval
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False positive/false negative tradeoff



How do you handle ties in prediction 
probability scores?
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Examples

Positive
predictions



Interpolation in an ROC curve forms a 
straight line

R
ec

al
l

False positive rate

A

B

C

A+B/2



Interpolation in an PR curve forms convex 
curve

Pr
ec

is
io

n

Recall

A

B

C

A+B/2

D



Bayesian model selection
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Bayesian Occam's razor

"Complexity" of D



Bayesian Occam's razor
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Suppose we are performing a classification problem 
where we must predict y           .     . We have a "reject" 
option (C+1), where we may refuse to predict any 
class. We incur the following loss:

Given a posterior distribution for y, what action should 
we choose? 

Exercise



Reject option
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