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Problem 1

Assume an IID sample {Xi}ni=1 where Xi ∼ Γ(a, c), and assume a = 2. Then the density

becomes

f(x; a, c) =
1

c2Γ(2)
x2−1e−

x
c =

1

c2
xe−

x
c

Calculate the following

- The Maximum Likelihood estimator for c

- The value of the Fisher Information

- The asymptotic distribution of ĉ

Problem 2

Let â1 and â2 be two unbiased estimators of a parameter a, where Var(â1) = 1, Var(â2) = 2

and Cov(â1, â2) =
1
2
. Which c1, c2 ∈ R produce unbiased estimators of the form

c1â1 + c2â2

that have minimum variance among the estimators of this type?
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Problem 3

Is the following estimator for variance of a random sample biased? Is it consistent?

ŝ2 =
1

n

n∑
i=1

(xi − x)2

Justify the answer mathematically.
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