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Vaccine efficacy Guardian, Jan 24

Link to Guardian

Pfizer-BioNTech vaccine trial:

vaccine: 22000 subjects, 8 cases

placebo: 22000 subjects, 162 cases

8/162 = 5% =⇒ 95% efficacy

data released November 18 2020 link

published December 31 2020 in NEJM link

https://www.theguardian.com/theobserver/commentisfree/2021/jan/24/behind-the-numbers-what-does-it-mean-if-covid-vaccine-has-90-per-cent-eifficacy
https://www.statnews.com/2020/11/18/pfizer-biontech-covid19-vaccine-fda-data/comment-page-1/
https://www.nejm.org/doi/full/10.1056/NEJMoa2034577


Pfizer publication NEJM

Results: A total of 43,548 participants underwent randomization, of whom 43,448
received injections: 21,720 with BNT162b2 and 21,728 with placebo. There were 8 cases of
Covid-19 with onset at least 7 days after the second dose among participants assigned
to receive BNT162b2 and 162 cases among those assigned to placebo; BNT162b2 was 95%
effective in preventing Covid-19 (95% credible interval, 90.3 to 97.6).



Pfizer publication NEJM



Recap Are you recording?

STA 2212S: Mathematical Statistics II
Syllabus Spring 2021

Updated Mar 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

Feb 17/19 Break

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

Ch 3, 13

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

8 Mar 10/12 Empirical Bayes EH Ch 6, SM Ch 11.5

9 Mar 17/19 Statistical decision theory AoS Ch 12, SM Ch 11.5.2

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

11 Mar 31 Causal Inference and Graphical

Models

AoS Ch 16, 17

12 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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Recap 2

• Bayes theorem – conditional probability
• twin boys, diagnostic tests discrete

• ingredients for inference: prior, posterior
• Bernoulli, normal correlation coefficient
• point estimates, equi-tailed posterior intervals,
HPD intervals

• transformation of parameters
• approximate normality of posterior

Mathematical Statistics II March 3 2021 2



Today Start Recording

1. Bayesian inference Part II
Multi-par Bayes; noninformative priors; subjective priors; philosophy; Laplace

approx; ; AoS 11.6-9; SM 11.1.3;11.2;11.311.4
2. Friday – I owe you: proof of BH; careful χ2; careful LRT; notes from Feb 26

• Mar 5 12.00 pm EST Olufunmilayo I. Olopade
“What African Genomes Tell Us
About the Origins of Breast Cancer” Stage ISSS

• Mar 5 9.00 am EST ME
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Approximate normality of posterior

• X1, . . . , Xn ∼ f (xn | θ), θ ∼ π(θ), π(θ | xn) = f (xn | θ)
f (xn) xn = (x1, . . . , xn)

• π(θ | xn) ≈ N{θ̂, j−1(θ̂)}; π(θ | xn) ≈ N{θ̃, ȷ̃(θ̃)}

• careful statement Berger, 1985; Ch.4

• For any a,b ∈ R, a < b
• let an = θ̂n + aj−1/2(θ̂n), bn = θ̂n + bj−1/2(θ̂n)

• θ̂n is the solution of ℓ′(θ; xn) = 0, assumed unique, and j(θ) = −ℓ′′(θ; xn)

Then ! bn

an
π(θ | xn) −→ Φ(b)− Φ(a), n→ ∞.

need π(θ) > 0,π′(θ) continuous
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Approximate normality of posterior

• X1, . . . , Xn ∼ f (xn | θ), θ ∼ π(θ), π(θ | xn) = f (xn | θ)
f (xn) xn = (x1, . . . , xn)

• π(θ | xn) ≈ N{θ̂, j−1(θ̂)}; π(θ | xn) ≈ N{θ̃, ȷ̃(θ̃)}

• approximate posterior probability intervals

• exact posterior probability intervals θ̃ ≈ θ̂
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Choosing a prior AoS 11.6; SM 11.1.3

• subjective

• conjugate

• “flat”

• “matching”

• convenience

• empirical
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Choosing a prior AoS 11.6; SM 11.1.3

• subjective

• conjugate

• “flat”

• “matching”

• convenience

• empirical
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Noninformative prior: Jeffreys’ AoS 11.6; SM 11.1.3
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Matching prior: scalar parameter
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Matching prior: scalar parameter
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Multi-parameter models AoS 11.7; SM 11.1,-3
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Multi-parameter models AoS 11.7; SM 11.1,-3
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Multi-parameter models AoS 11.7; SM 11.1,-3
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Bayesian philosophy AoS 11.1; SM Ex.11.12

• empirical probability

• epistemic probability

−→ AoS.pdf 1
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Bayesian philosophy AoS 11.9; SM Ex.11.12

• Example 11.8

• Example 11.10

−→ AoS.pdf 2
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