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1. Let X1, X2, . . . , Xm and Y1, Y2, . . . , Yn be independent random samples,
respectively, from N(µ, 1) and N(2µ, 1), where −∞ < µ < ∞ is the un-
known parameter.
(a) Does this model belong to the exponential family of distributions? Jus-
tify.
(b) What is minimal sufficient for µ?
(c) Find the MLE of µ.
(d) Suppose m = n and let X̄ and Ȳ be the respective sample means. Con-
sider the class of all unbiased estimators of µ of the form aX̄ + bȲ where a
and b are real numbers. Find the estimator in this class with the smallest
variance. [4+4+6+6]

2. Let X ∼ Poisson(λ), λ > 0. Define θ = λ2 exp(−2λ).

(a) Show that E
{

(−1)XX(X − 1)
}

= θ.

(b) Consider a random sample X1, X2, . . . , Xn from the X population. Find
the UMVUE of θ. [5+7]

3. Let G(λ, α) denote the Gamma distribution with parameters λ > 0 and
α > 0 and with the p.d.f.
f(x|λ, α) = λ

α

Γ(α) exp(−λx)xα−1, x > 0.

Suppose X1 ∼ G(λ, 5) and is independent of X2 ∼ G(λ, 6), and let Y =
X1 +X2, Z = X1/Y .
(a) Show that Y is complete sufficient for λ.
(b) Show that Y and Z are independently distributed. [5+4]

4. Consider X1, X2, X3, X4 i.i.d Bernoulli(p), 0 < p < 1 and let Y =
X1 +X2, Z = X3 +X4.
(a) Find the conditional distribution of (X1, X2, X3, X4) given (Y, Z) and
using it show that (Y, Z) is sufficient for p.
(b) Show that (Y, Z) is not minimal sufficient for p. [5+4]


