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Problem 1

Let x1, ..., xn be a random sample from N (µ, σ2).

(a) Find the Cramer-Rao lower bound for σ̂2

(b) Compare the following estimators in terms of MSE and their variances with the lower
bound computed before.
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Problem 2

Let x1, ..., xn be a random sample from an exponential distribution with unknown param-
eter λ.

(a) Find the likelihood ratio (LR) statistic for testing H0 : λ = λ0

(b) Find the Wald statistic for testing H0 : λ = λ0 with λ̂ML = 1
x

(c) Find the Score statistic for testing H0 : λ = λ0

Problem 3

Let x1, ..., x100 be a random sample from:

f(x|θ) = x · 1
θ
exp

(
−x2

2θ

)
, x > 0, θ > 0

1



With:
100∑
i=1

x2i = 2600

(a) Test H0 : θ = 10 according to the Likelihood Ratio Test at a 5% confidence level.

(b) Test H0 : θ = 10 according to the Wald statistic at a 5% confidence level.

(c) Test H0 : θ = 10 according to the Score statistic at the 5% confidence level.
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