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Mathematical Statistics II
STA2212H S LEC9101

Week 10

March2 26 2021

Start recording!

https://www.theatlantic.com/science/archive/2021/03/americas-coronavirus-catastrophe-began-with-data/618287/


Today Start Recording

1. Calendar, HW, Final HW
2.
3. Stein’s paradox – baseball example
4. multivariate distributions (Ch 14 AoS, SM 6.3)
5. intro to graphical models (SM 6.3)

• Mar 29 3.00 – 4.00 pm EDT
Data Science ARES
John Aston, University of Cambridge
“Functional Data in Constrained Spaces”

• Professor of Statistics in Public Life;
formerly Chief Scientific Adviser
to the Home Office, UK Government.
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https://canssiontario.utoronto.ca/event/data_science_data_science_ares_john_aston/


Multivariate normal distribution AoS Ch14; SM §6.3

• X ∼ Nk(µ,Ω) with density

f (x;µ,Ω) = 1
√
2πk

|Ω|−1/2 exp{− 12 (x − µ)TΩ−1(x − µ)}

• X1, . . . , Xn i.i.d. N(µ,Ω); log-likelihood functon

ℓ(µ,Ω; x) = −n2 log |Ω|− 1
2 (x − µ)TΩ−1(x − µ)

• let ∆ = Ω−1, then
ℓ(µ,∆; x) = n

2 log |∆|− 1
2 (x − µ)T∆(x − µ),

ℓ(!µ,∆; x) = n
2 log |∆|− n− 1

2 tr(∆S)
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MLE for multivariate normal SM Exercise 6.3.1

Matrix cookbook; Waterloo

Matrix-calculus
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https://www.math.uwaterloo.ca/~hwolkowi/matrixcookbook.pdf
https://project.hupili.net/tutorial/hu2012-matrix-calculus/hu2012matrix-calculus.pdf


Important properties of MV Normal AoS Thm 14.2; SM 3.2.3

marginal distribution of a component:

marginal distribution of a subvector:
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Important properties of MV Normal AoS Thm 14.2; SM 3.2.3

conditional distribution of a component:

conditonal distribution of a subvector:
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Important properties of MV Normal AoS Thm 14.2; SM 3.2.3
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Example SM Ex 6.17
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Example SM Ex 6.19
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Example SM Ex 6.20
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Example SM Ex 6.21
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Example SM Ex 6.21
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Multinomial distribution AoS §14.4; EH §5.34
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