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for the questions

( New Course )

Full Marks : 55
Pass Marks : 22

Time : 3 hours

1. Select the correct one out of the given
alternatives : 1x6=6

(a) If the expected value of an estimator is
not equal to its parametric function
r(0), it is said to be a/an

(t) unbiased estimator
(i) biased estimator
(iti) consistent estimator
(iv) None of the above
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(2 ) (3]

(b) Factorisati : ; | (1 In sequential probabili.ty ratio test
) o aslon theorem for sufficiency is | (SPRT), the sample size is
(i) Rao-Blackwell theorem ‘ (1) fixed
() Cramer-Rao theorem (i) fixed but small

(iiY) Fisher-Neyman theorem

3 (i) fixed but large
(iv) None of the above

(iv) a random variable

(¢) The maximum - likelihood estimators
which are obtained by maximizing the 2. Answer the following questions briefly : 2x7=14
function of joint density of random
variables are generally

(i) unbiased and consistent
(ii) unbiased and inconsistent (Bt iitheiisuieig SR eTc onior
consistency.

(a) Mention the criterion that should be
satisfied by a good estimator.

(iti) consistent and invariant
(iv) invariant and unbiased (¢) Compare the method of moments with
maximum likelihood estimator.

(d) The area of the critical region depends (d) Define most powerful critical region.
on the ¢

8l 6 o s T (e) State the properties of likelihood ratio

test.

(ii) size of type II error J

(iii) value of the statistics 3 () State two applications of sequential
test.

(iv) number of observations
(g) Define operating characteristic function

(e) The range of likelihood ratio statistics o 2 FESt'
(A) is .
(i) Oto 1 _ 3. (a) (i) Let X;, X5, ..., X, be a random

sample from binomial population

L,
() —o tox with parameters n and p. If p is

(iii) -1 to 1 known, find unbiased estimator of
0 b n and variance of the estimator, l+4=5
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(o) | )

(ii) State the Lehmann-Scheffe theorem
Let (X i , or ‘
(517 26 e X,) be a random ‘ ¥
sr?tmple from Ny, §2) population. ‘ (b) Let X be a binomial random variable with
Find sufficient statistics for p | parameters n and p, where fi(p)=1,
and §2. 1+5=610 0 < p < 1. Find Bayes estimator of p. 5
Or . 5. Answer any two of the following : 5x2=10

(@) What is statistical hypothesis? Define
-null and alternative hypotheses with
examples. Define level of significance.

(o)) P () Wh:at do you mean by minimum
variance unbiased estimator?

‘:\alianci‘om Samplcx), X3y ooy X 1S | 1+3+1=5
en from . - ‘
mean ;lc'ilc;rm_al poplélatmn with | (b) State the utility of Neyman-Pearson
2 ariance §< . Examine | lemma. Show that power of a BCR (Best
if -—;'— is an MVB estimator for 52 ‘ Critical Region) never less than its siz;:. A
. . +4=5
(i) Give th 1+458 : () Under what circumstance would you
-ve the statement of Cramer-Rao . recommend . likelihood ratio test?
inequality. SuPPOSB X follows a | Discuiss the general method of
continuous uniform distribution | construction of likelihood ratio test. 1+4=5
1 | . ) : iy
=0; —0<x<0, - | 6. (a) Describe Wald’s sequential probability
S, 0)=42 R | ratio test. How large must n be for testing
0; otherwise | H, :0 =0, against H; :6=6;(>0g) for a
show that family of distribution is ‘ nor.mal population with mean ¢ and
not complete, 2+4=6 variance 1? 5+4=9
‘ Or
4. (a) State the invariance property of J () Use SPRT to test the hypothesis

* Hp:0=05 vVvs. H;:0=0; for the

maximum likelihood estimator (MLE). Poisson distribution having p.m.f

Find the maximum likelihood estimator i
for the parameter 0 of a Poisson ‘ R

d.istribution on the basis of g sample of . flx, 68) = sG IO K
size n. |
' 1+4=5 | Also find OC and’ASN functions. .
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( 6 ) f ( 7))

( Old Course ) () A maximum likelihood estimator is
always

(i) unbiased
* (i) consistent
(iii) unbiased and consistent

(iv) consistent but need 'not be
unbiased

Full Marks : 50
Pass Marks : 20 '

Time : 2 hours

1. Zelect the correct one out of the given i) I:; ?:Z;;;drejecmg Fomigas o
ternatives : 1,(858 | i) typel error
(@) Bias of an estimator can be | (ii) type-1 error
(i Ak 3 (iii) sampling error
Positize | (iv) None of the above
|
(i) negative
LA (e} The size of critical region is
(iti) either positive or negative s (i) o
(iv) always zero (i) B
| (iii) 1-PB
! 1 iv) 1-a
(b) Factorization theorem for sufficiency is | :
known as ; () Neyman-Pearson lemma provides
) Re | (i) a most powerful test
(1) Rao-Blackwell theorem i (i) an unbiased test
(i) Cramer-Rao theorem i (iij) an admissible test
‘ iv) a minimax test
(i) Chapmamsiail | (
’ P Robbins theorem \ of simple hypothesis against a simple
(iv) Fisher-Neyman o alternative hypothesis.
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3. (a) (i) Let Xj, X3, ..y X, be a random

(g) The decision criteria in SPRT depend sample of size n from a Poisson

0 population with parameter A. iI_“ini
. the unbiased estimators o
L e-l error :
(i) typ " the o :
(ii) type-II error |
1} 24 i from a
[ (B () el (1] ; (ii) Prove that in sampling fn

N(p, 0'2) population, the s_ample
‘ mean is a consistent estimator

for M. 4

fiv)] None of the above

() In SPRT, the sample size is
(i) fixed but large p ‘ Or

(1) fixed but small \

be a random
| () (i) If (Xy, X2, - Xn) : :
(1)) a random variable | / sample from a population uf1th

| d.f.
(iv) None of the above ; R
' | flx;0)=0x""; 0<x<1, 0>0
2. Answer the following in brief : 2x5=10 ﬁ A flicient
1 that t; =][X; is sufficien
(@) Define parameter space with an SHo¥ il
example.

~

| for 0. :
(b) Mention the criteria that should be | ini .

: t i tairl the mmlmum variance
satisfied by a good estimator. (@ g:und estimator (MVBE) for k g g
(c) Define level of significance and power of  the normal population N (1, o)

Lo where 0_2 is known. 5

\ : ) )

U (d) Define most powerful test.

() State two applications of sequential
test. !
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4. (@ () Find the maximum likelihood

estimator for P in the Bernoulli’s
probability distribution

f=p*1-p)'*; x=0,1

Or

(i) Prove that if 4 sufficient estimator
exists, it is g function of MLE.

following :
(i) Method of moments

(i) Method of minimum chi-square

S. (a) Explain the concepts of type-J and

type-II -errors, critical region and best
critical region. State Neyman—Pearson
lemma for testing g simple null

hypothesis against g simple alternative
hypothesis.

Or

(b) Write a note on lik
State the Properties
test.

elihood ratio test,
of likelihood ratio

6. (a) Give the SPRT for testing p, 10=0,
against H1:9=91(> Bo) i

from N(0, 02), o? being known, Alse
obtain _OC and ASN functions.

P25/1241
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Or

Describe SPRT for testing Ho:0=0o

against Hj :0=60; for
1l 0)=0%(1-0)""; x=0, 1; 0<0<1
x, 0) = |

the  approximate

Write ~ down d ASN functions

expressions for OC an
of the test.
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