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1. (5 points) Write ‘True’ (T), ‘False’ (F) or ‘May or may not be’ (M) for each of the following
statements.

(a) Suppose X1, . . . , Xn are iid with mean µ and variance σ2, where the parameters µ, σ2

are unknown. Then
√
nX̄n/σ is a statistic.

(b) If W is an ancillary statistic for the parameter θ, then W 2 is ancillary for θ2.

(c) If X has F distribution, then 1/X does not have F distribution.

(d) If X and Y have Chi-square distributions, then X + Y has Chi-square distribution.

(e) If X,Y, Z and W are pairwise uncorrelated, then so is X + 2Y and 3Z −W .

2. (5 points) If Y |N ∼ Binomial(N, p) and N ∼ Poisson(λ), then find var(Y ).

3. (10 points) Suppose X ∼ Exponential(λ), Y ∼ Exponential(µ) and they are independent.
Define

Z = min{X,Y }, V =

{
1 if Z = X

0 if Z = Y
.

Find distribution of (a) Z, (b) V .

4. (5 points) How will you use Accept/Reject algorithm to generate X ∼ Normal(0, 1) using
U ∼ Uniform(0, 1) and V ∼ Cauchy(0, 1).

5. (5 points) Let Xi, i = 1, 2, . . . , be independent Bernoulli(p) random variables. Use Delta
method to find the limiting distribution for

√
n
(

sin−1
(√

X̄n

)
− sin−1(

√
p)
)
,

where X̄n = 1
n

∑n
i=1Xi. (Hint: First use the central limit theorem to find the limiting

distribution for X̄n. Recall that the derivative of sin−1(x) is 1/
√

1− x2.)

6. (5 points) Let Ui, i = 1, 2, . . . , be independent Uniform(0, 1) random variables. Find E(U(1)),
where U(1) ≤ U(2) ≤ · · · ≤ U(n) are the order statistics.

7. (5 points) Let Xi, i = 1, 2, . . . , be independent Normal(µ, 1) random variables. Show that
X̄n = 1

n

∑n
i=1Xi and S2

n = 1
n−1

∑n
i=1(Xi − X̄n)2 are independent.

8. (5 points) Suppose Y1, . . . , Yn satisfy

Yi = βxi + εi, i = 1, 2, . . . , n,

where x1, x2, . . . , xn are fixed constants and ε1, . . . , εn are iid Normal(0, σ2). Both β and σ2

are unknown.Find the MLE for β and its distribution.
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9. (5 points) Let Xi, i = 1, 2, . . . , be independent Gamma(α, β) random variables with unknown
α and β. Find Method of moment estimators for both of the parameters.

10. (5 points) If N1, . . . , Nn are iid Poisson(λ) and the prior for λ is Gamma(α, β) distribution,
then find the Bayes estimator for λ.

11. (5 points) If X1, . . . , Xn are iid Normal(µ, σ2), then find the best unbiased estimator for σ.
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