v 2025/FYUG/EVEN/SEM/
STADSC-251/115

FYUG Even Semester Exam., 2025
STATISTICS
( 4th Semester )
Course No. : STADSC-251

( Statistical Inference )

Full Marks : 70
Pass Marks : 28

Time : 3 hours
The figures in the margin indicate full marks

Jor the questions

UNIT—I

1. Answer any two of the following questions :
2x2=4

(a) Define estimate and estimator.
(b) Define consistency.

(c) What 1is factorization theorem of
sufficiency?
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2. Answer any one of the following questions : 10

(a)

(b)
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(i)

(i)

(1
(@)
(i)

b~ ]

Define unbiasedness.
Show that
z X, (z Xi ~ 1)

n(n-1)

is an unbiased estimator of 62 for

the sample x;, x,, -+, x,,, which

takes the values 1 and 0 with

respective probabilities 8 and (1 - 6).
1+3=4

If 7,, is a consistent estimator of 6

and y(6) is a continuous function of

6, then show that w(T,) is a

consistent estimator of y(6). 3

If x;, x5, -, x, be fa random
sample from a uniform population
0,6, then find a sufficient
estimator for 6. 3
Define efficient estimator. 1
What is sufficiency? 1
Let 7T, and T, be unbiased

estimators of y(6) with efficiencies e;
and e, respectively and p=p, be
the correlation between them. Prove
that

Jeje; - \Jl—¢e))1 -ey) <p < Jee,
+Hl-e)l-e;) 5

( Continued )
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(iv) A random sample x, x,, x3, x4
and x5 of size S is drawn from a
normal population with unknown
mean . Consider the follov)iﬁg
estimators to estimate p :

_X Xy X3+ X4 +Xs

T
y 5
X +X
T, =12 4 x4
2x) + Xo +AX3
Ty = —3

3

where %’ is such that T3 is an
unbiased estimator of u.

Find 2. Are 7} and T, unbiased?
State reasons which is the best
amongst T}, 7, and Tj. 3

UNIT—II

3. Answer any two of the following questions :

2x2=4
(a) Define MVUE.
(b) State Lehmann-Scheffe theorem.

(c) What is minimum variance bound
estimator?

4. Answer any one of the following questions : 10

(a) (1) Write the regularity conditions of
Crammer-Rao inequality. 2
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(i) Prove that the variance of an
unbiased estimator T for ()
satisfies the inequality

e

Vi) > -
Eo| 2 logL

9[39 ¢ } 5

(iij) Obtain the MVB estimator for p in

normal population N(y, 62), where
62 is known. 3}

(b) (i) State and prove Rao-Blackwell
theorem. 4

(i) Define ccmplete family  of = a
distribution. 2

(i) If x, xg, -, X, b€ 2 random

sample from Bernoulli distribution

flx §=6%-1-9 % x=01
n
then show that Y x; is a complete
=1
sufficient statistic for 6. 4
UNIT—III
5. Answer any two of the following questions :

2x2=4

(a) Define critical region and level of
significance.
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() What is power of a test?

(c) Define likelthood function.

6. Answer any one of the following questions : 10
(a) (i) Define maximum likelihood
estimator and state some

assumptions of MLE. 2+42=4

(i) Find the MLE for the parameter A of
a Poisson distribution on the basis
of a sample of size n. 2
(i) Find the MLE of the parameter a
and A (A being large) of the

distribution
1 (A X
f()ca,k=~(JA a . -l
) o o e x* 1
A>00<sx<o

given, for large values of A

d 1
y(A) = log VA = _
() Py og log A Bl and

B 1 1
V) =-+—
L2222 4
(b) () Define methods of moment
estimation. 2
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(i) Using the method of moments,
estimate o and P for the following

pdf :
a
foaB=P xo e 0cxce
Ile) 4
(i) For the double Poisson distribution
—My, X my X
Px=x=l.8""m ,1e*-m
2 |x 2 x
x=012 -8
show that the estimators for m; and
m, by the method of moments are
sy [ ;.2
K1 EyH2 —Hy —Hy 4
UNIT—IV
7. Answer any fwo of the following questions :
2x2=4
(a) Define most powerful test and uniformly
most powerful test.
(b). Define most powerful critical region.
{c) State the properties of likelihood ratio
test.
8. Answer any one of the following questions : 10
(a) (i) State and prove Neymann-Pearson
lemma. 5
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(b)
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Find the Neymann-Pearson test of
size o for testing H, : =1 against
B =B, based on a sample of size 1
from
f(x)=B«xﬁ’1, ODcx<l
=0, otherwise

If x>1 is the critical region for
testing H,:8=2, against the
alternative hypothesis H; : 8 =1, on
the basis of the single observation
from the population

flx 6)=6-e % 8<x<o
then cbtain the type-I and type-II

€rrers.

Let x be a
having pdf

random variable

X
fx=01e8 x>0 650

To test H, : 6 =2 against Hi:8=1,

use a random sample x; and x, of

size 2 and define the critical region
w={(x,, X3):9-5<x + Xy < oo

Find—

(1) power function and significant
level of the test;

(2) the power when H, is true.

5
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UNIT—V

9. Answer any two of the following questions :
2x2=4

(a) Define confidence interval and
confidence limit.

(b) State the difference between point
estimation and interval estimation.

(c) Obtain 100(1 - «)% confidence interval of
parameter 8 for the normal distribution

. _1(11:)2
X 6, 0) = ce 2V 0 S <o
dalibiisy

10. Answer any one of the following questions : 10

(a) (i) Show that for the distribution
dF=8.-¢ % 0<x<o

central confidence limits for 6 for
large sample with 95% confidence
coefficient are given below

1:1:96

x 5
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(i) Given the observation from a
population with pdf

flx 9]:9%(94)(), O<x<®8

obtain 100(1 — )% confidence

interval for 6. S

(b) Consider a random sample from pdf
@) flix, 8=6-x""10<x<16>0
=0, otherwise

@) fix, )= ® x>0 —w<hcow
=0, otherwise

.
@) f(x, 6)=é-e 8 x>0, 6>0

Find in each case the 100(1 -a)% level of

confidence interval for 6. 10
* Kk &
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