


















Define N and D to be the numerator and denominator of this
fraction.

Suppose n is large.

By the LLN,

D ≡
1

n

n∑
i=1

∂2

∂θ2
log f(Xi | θ0) ≈ E

(
∂2

∂θ2
log f(X1 | θ0)

)
= −I(θ0) .

Thus

θ̂ ≈ θ0 −
s(θ0)

s′(θ0)
= θ0 −

N
D
≈ θ0 + I(θ0)−1N

Note that N = n−1s(θ0) = n−1 ˙̀(θ0).

As shown earlier using the CLT,

N ∼ approxN(0 , n−1I(θ0)) .

Thus we conclude

θ̂ ∼ approxN

(
θ0 ,

1

nI(θ0)

)
.

Here we have used the fact:

X ∼ N(µ, σ2) ⇒ aX + b ∼ N(aµ+ b , a2σ2) .
























