
MTH-418a: Inference-I

2023-2024: II Semester
Quiz I

Time Allowed: 45 Minutes Maximum Marks: 25

1. Let X1, . . . , Xn be a random sample from a population having the Lebesgue p.d.f.

fθ(x) =

{
xe−

x
θ

θ2
, if x > 0

0, otherwise
,

where θ ∈ Θ = (0,∞) is unknown. Let X = 1
n

∑n
i=1Xi, T1(X) = X

2 − 3X + 2,

T2(X) = eX −X − 1 and T3(X) = (X(1), X(2),
∑n

i=2X(i)). 2 x 5 =10 Marks

(a) Show that X is a complete and sufficient statistic;

(b) Is T1(X) a minimal sufficient statistic?

(c) Is T2(X) a minimal sufficient statistic?

(d) Is T1(X) a complete statistic?

(e) Is T3(X) a sufficient statistic?

2. Let X1, X2 be a random sample from a population having the Lebesgue p.d.f.

fθ(x) =

{
1
θ
, if θ < x < 2θ

0, otherwise
,

where θ ∈ Θ = (0,∞) is unknown. Let T = (X(1),
X(2)

X(1)
). 4 +4 =8 Marks

(a) Show that T is a minimal sufficient statistic?

(b) Is T a complete statistic?

3. Let

f0(x) =

{
1, if 0 < x < 1

0, otherwise
, f1(x) =

{
2x, if 0 < x < 1

0, otherwise
,

f2(x) =

{
1, if 1 < x < 2

0, otherwise
, and f3(x) =

{
e−(x−2), if x > 2

0, otherwise
.

Let P = {f0, f1, f2, f3}.

(a) Find a minimal sufficient partition for P ;

(b) Is

T (x) =


1, if 0 ≤ x < 1

2, if 1 ≤ x < 2

ex, otherwise

,

a sufficient statistic? Is it a minimal sufficient statistic? 4 +3 =7 Marks
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