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Question 1

Let Y1, Y2, . . . , Yn denote a random sample from a population with mean µ and variance σ2. Consider the

following three estimators for µ :

µ̂1 =
1

2
(Y1 + Y2) , µ̂2 =

1

4
Y1 +

Y2 + · · ·+ Yn−1

2(n− 2)
+

1

4
Yn, µ̂3 = Ȳ

a. Show that each of the three estimators is unbiased.

b. Find the efficiency of µ̂3 relative to µ̂1 and µ̂2, respectively.

Question 2

Let Y1, Y2 . . . , Yn denote a random sample from the uniform distribution on the interval (0, θ). Two unbiased

estimators for θ are

θ̂1 =

(
n+ 1

n

)
Y(n) and θ̂2 = 2Ȳ where,

Y(n) = max (Y1, Y2 . . . , Yn). Find the efficiency of θ̂1 relative to θ̂2 and prove that both estimators are

consistent.

Question 3

Let X1, X2,..., Xn be a random sample from the Poisson distribution with parameter λ > 0.

a. Find the Cramer Rao Lower Bound for λ.

b. Is X̄ is efficient estimator?
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Question 4

Let X1, X2,...,, Xn be a random sample in which Xi possess the probability density function

f (xi | θ) =


(
1
θ

)
e−xi/θ, x ≥ 0

0, elsewhere

where θ ≥ 0 for i = 1, 2, . . . , n.

a. Find a sufficient statistics for θ.

b. Based on the sufficient statistics in (a), find an unbiased estimator for θ.

c. Find the unique UMVUE estimator for θ

d. Show that unique UMVUE estimator you found in part (c) is at the CRLB.

Question 5

Let X1, X2, . . . , Xn be a random sample from a population with the following probability density function

f(x; θ) =

 ce−(x−θ) , x ≥ θ

0 , elsewhere.

a. Calculate the constant c.

b. Find a sufficient estimator for θ (call Tn).

c. Based on the sufficient Tn, find an unbiased estimator for θ.

d. Is the unbiased estimator you found in (c) consistent for θ.

e. Find the unique UMVUE estimator for θ.

Question 6

Let Y1Y2......Yn be a random sample of size n from a distribution with the probability density function

f(y | θ) =


(
2y
θ

)
e−y

2/0, 0 ≤ y <∞

0, elsewbere

Find a sufficient statistics for θ.
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Question 7

Let X1, X2, . . . , Xn be an iid sample from the probability distribution f(x; θ) where

f(x; θ) =

 1/θ, 0 < x < θ

0, otherwise

Find the UMVUE estimator for θ.
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