
PG (CBCS) EVEN SEMESTER EXAMINATION, 2024

STATISTICS

2nd Semester

Course No. : STSCC - 204

( Statistical Inference-I )

Full Marks : 70

Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks for the questions

(Answer five questions taking one from each unit)

Unit - I

1. (a) What do you mean by an unbiased estimator?

Provide an example to show that unbiased

estimator may not be unique. 7

(b) Define consistant estimator. Show that sample

variance is a consistant estimator for the variance

of a normal population but not unbiased. 7

2. (a) State and prove invariance property of consistant

estimator. Explain the use of invariance property

of consistant estimator with an example. 7

(b) Explain the meaning of sufficient statistic. Let

(x
1
, x

2, 
...., x

n
) be a random sample from a

distribution with pdf. 7

f (x ; θ) = e −(x−θ) ; θ<x<∝ , −∝<θ<∝

obtain sufficient statistic for θ
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Unit - V

9. (a) Let (x
1
, x

2
, ... , x

n
) ∼ N (µ, σ2 ) with σ2 known. Find

the shortest length (1-α) level confidence interval

for µ. 7

(b) Explain the large sample confidence intervals. Let

(x
1
, x

2
, ... , x

n
) ∼ N (µ

1
, σ

1

2) and (y
1
, y

2
, ... , y

n
) ∼ N (µ

2
,

σ
2
2 ). Find the 95% confidence interval for µ

1
-µ

2
.

7

10. (a) Obtain the confidence interval for the parameter

p of a Bernoulli distribution based on large sample

of size n. 7

(b) Explain the general method of constructing the

shortest length confidence interval. 7
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Unit - II

3. (a) State and prove Rao-cramer’s inequality. 8

(b) A random sample (x
1
, x

2
, ..., x

n
) is taken from a

normal population with mean zero and variance

σ2
. Examine if  � �� 2

��
�

�=1
   is a minimum variance

bound estimator for σ2. 6

4. (a) State and prove Rao-Blackwell theorem. 8

(b) Let (x
1
, x

2
, ... , x

n
) be a random sample from

u (0, θ) population. Obtain minimum variance

unbiased estimator for θ. 6

Unit - III

5. (a) Describe the maximum likelihood method of

estimation and state its important properties.

7

(b) let (x
1
, x

2
, ... , x

n
) be a random sample from the

distribution with pdf

	 ��, θ� = 1
θ  � −� θ�     ;  0 < � < ∞, � > 0 

Find the maximum likelihood estimator of θ. Also

find the variance of the maximum likelihood

estimator. 7

6. (a) Describe the method of moments and discuss

when the estimates obtained by the method of

moments are identical with those of maximum

likelihood estimates. 7

(b) Estimate α and β by the method of moments for

the 2+5=7

	 ��: α, β� = βα

Γ�α� �α−1 e−β�   ;  � > 0 

Unit - IV

7. (a) Define null hypothesis, best critical region and

level of significance. If x has pdf

f (x, θ) = θx θ-1  ; 0 ≤ x ≤ 1

find the power funnction of the test for testing

H
0
: θ =1 against H

1
: θ =2 using random sample x

1

and x
2
 of size 2 and define the critical region as

3+4=7

� = ���1 , �2� ∶  3
4�1

≤ �2"   

(b) Define the uniformly must powerful test. Let (x
1
,

x
2
, ..., x

n
) be a random sample of size n from

binomial (1, p) populationa and let H
0
:p=p

0 
against

H
1
:p=p

1
 (p

1
>p

0
). Find the most powerful test of

size α for testing H
0 
aginst H

1
. 2+5=7

8. (a) A random sample of size n is taken from N(θ, 100)

distribution. Find the best critical region for

testing H
0
: θ =70 aginst H

1
: θ =73. 7

(b) State and prove Neyman-Pearson lemma and

explain its utility. 7
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( Turn Over )


