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• I reviewed some extensions of the Cramér Rao Lower bound.

• If T has expectation φ(θ) taking values in R then

Var(T ) ≥ {φ′(θ)}2

I
.

• If θ and T have p dimensions and T is unbiased for θ then

Var(T ) ≥ I−1

in the sense that the difference

Var(T )− I−1

is non-negative definite.

• I tried to do the following example

Y = Xβ + ε

where ε is MVNn(0, σ2In×n).

I computed the Fisher information matrix for the parameter vector[
β
σ

]
BUT this was a mistake since I said I wanted to estimate τ = σ2. Uhis
parameter the score function is[

X>(Y −Xβ)/τ
‖Y−Xβ‖2

2τ2 − n
2τ

]
Then the Fisher information matrix turns out to be[

X>X
σ2 0
0 n

2τ2

]
Then the CRLB is

I−1 =
[

σ2(X>X)−1 0
0 2σ2

n

]
• I wrote a number of densities in the exponential family form: the regression

example, the Gamma family, and the Negative Binomial family.

• There are handwritten slides for this lecture.
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http://www.sfu.ca/~lockhart/richard/830/20_3/Summaries/L19/slides.pdf

