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Recap Are you recording?

STA 2212S: Mathematical Statistics II
Syllabus Spring 2021

Updated Feb 3

Week Date Methods References

1 Jan 13/15 Review of parametric inference AoS Ch 9

2 Jan 20/22 Significance testingHypothesis test-

ing

AoS Ch 10.1,2,6,7; SM Ch 7.3.2, 4

3 Jan 27/29 Significance testing AoS Ch 10.2, 6; SM Ch 7.3.1, Ch 4

4 Feb 3/5 Goodness of fit testing, Intro to

multiple testing

AoS Ch 10.3,4,5,8; SM p.327-8

(hard)

5 Feb 10/12 Multiple testing and FDR AoS Ch 10.7, EH Ch 15.1,2

6 Feb 17/19 Break

7 Feb 24/26 Bayesian Inference AoS Ch 11.1-4; SM Ch 11.1,2; EH

Ch 3, 13

8 Mar 3/5 Bayesian Inference AoS Ch 11.5-9; SM Ch 11.4

9 Mar 10/12 Empirical Bayes EH Ch 6

10 Mar 17/19 Statistical Decision theory AoS Ch 12

11 Mar 24/26 Multivariate Models AoS Ch 14; SM Ch 6.3

12 Mar 31 Causal Inference AoS Ch 16

13 Apr 7 Recap

Comments
This shows the main topics we’d like to cover, but is subject to adjustment as the course evolves.

References

AoS: All of Statistics by L. Wasserman (Springer) If your copy has a Chapter 1. Introduction then all

Chapter numbers increase by 1.

SM: Statistical Models by A.C. Davison (Cambridge University Press)

EH: Computer Age Statistical Inference by B. Efron and T. Hastie (Cambridge University Press)
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Today Start Recording

1. HW 5 updated
2. Bayesian inference Part I
3. Friday: Solutions re HW 4, especially careful analysis re bonus question;
if time, Proof of B-H FDR control

• Toronto Workshop on Reproducibility Feb 25-26

• Mar 1 3.00 pm EST Rebecca Barter
“Teaching Data Science in the Real World” Link
Data Science ARES

• Feb 25 1.00 pm EST Dylan Small
CANSSI National Seminar Series (Journal Club; Slack)
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https://rohanalexander.com/reproducibility
https://canssiontario.utoronto.ca/event/data-science-ares-rebecca_barter/
http://www.canssi.ca/canssi-national-seminar-series/canssi-national-seminar-series-dylan-small-feb-25-2021/


Bayes’ theorem SM 11.1; EH 3.0,1

version 1. P(A | B) =

version 2. A1, . . . ,Ak partition the sample space
P(Aj | B) =

version 3. random variables Y, Z,
fZ|Y(z | y) =
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Bayes’ theorem: Example EH §3.1

Sonogram shows twin boys. What is the probability they are identical twins?
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Example: diagnostic tests ASI Sep 17; SM Ex. 11.2

link
test negative test positive

C19 neg TN FP N
truth

C19 pos FN TP P

PPV = Pr(C19 pos | test pos) =
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https://en.wikipedia.org/wiki/Receiver_operating_characteristic#Area_under_the_curve


Bayesian inference SM 11.1; AoS 11.2

model

prior

posterior

sample AoS box in §11.2

Mathematical Statistics II February 24 2021 6



Example: Binomial SM Ex.11.1; AoS Ex.11.2

X1, . . . , Xn i.i.d. Bernoulli (p)
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Example: Bivariate normal EH §3.1
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bb
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Example: Bivariate normal EH §3.1
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Example: Binomial SM Ex.11.11
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Example: Binomial SM Ex.11.11
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Posterior summaries SM §11.2.1; AoS §11.2

point estimates

posterior intervals 1

posterior intervals 2

functions of the parameter
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Posterior summaries SM §11.2.1; AoS §11.2

point estimates

posterior intervals 1

posterior intervals 2

functions of the parameter
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Functions of the parameter SM Ex.11.8; AoS §11.3

S ∼ Bin(n,p) ψ = log{p/(1− p)} parameter of interest

mistake in AoS density
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Approximate posterior AoS §11.5; SM §11.2.1
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