SF - 531

Seat
No.

M.Sc. (Part - I) (Semester - I) (CBCS) Examination,
November - 2019

STATISTICS/APPLIED STATISTICS AND INFORMATICS
Estimation Theory (Paper - IV) (Revised)
Sub. Code : 74910/74977

a11643 Total No. of Pages : 2

Day and Date : Friday, 29- 11 - 2019 Total Marks : 80
Time : 11.00 a.m. to 02.00 p.m.
Instructions: 1)  Question No. 1 is compulsory.

2)  Attempt any four questions from question numbers 2 to 7.

3)  Figures to the right indicate full marks.

Q1) Answer the following : [8 x 2 =16]

a) Define minimal sufficient statistics. Let X, X, ..., X be arandom sample
from b(1, p) distribution. Obtain a minimal sufficient statistics for p.

b)  Define power series distribution family. Give an example.

¢) State a necessary and sufficient condition for an unbiased estimator to be
MVBUE.

d) Define pitman family. Give an example.

e) Define MLE.

f)  Define degree of an estimable parameter and kernel.
g) Define loss function and Bayes risk.

h) Define Bayes rule and state Bayes estimator under squared error loss
function.

Q2) a) State and prove Basu's theorem.

b) Define complete family. Show that (0, 8), 8>0! is a complete family.

8 + 8 =16]
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03) a) State and prove Rao-Blackwell theorem.
b) Show that the UMVUE, if exists, is unique. 8 + 8 = 16]

= = ' ! P 3 - 1 V.
0Q4) a) State and prove Chapman-Robbins-Kielel inequalit) :
b) Describe Fisher's scoring method of obtaining an MLE.
[8 + 8 = 16]

05) a) LetX.X...X bearandom sample from M6, 1), 6 € R, distribution.
' " nd the Bayes estimator of 6 under

The prior distribution of 8is M0, 1). Fi
absolute error loss function.
Describe method of moments estimators. Let X, X, ... X be a sample

b) '
from N(u, ¢°) distribution. Obtain the method of moments estimator of
(L, 7).
[8 + 8 = 16]
_ 06) a) Show thatif 7, and 7, are two sufficient statistics, then 7', is a function of

7'z ~Tin ——
b) State and prove Lehmann-Scheffe theorem. 7

Let X, X, ... X be a random sample from 9{9—%-9*'?1}':1 distribution.

Obtain an MLE of 6.
d) Let X~P(A). L(A, d(x)) = (A — d (x))*. The prior distribution of A is

G(a., B). Calculate the Bayes risk for d(x) = x.
[4 x 4= 16]

Q7) Write short notes on the following, [4 x 4 = 16]
a) Curved exponential family
b)  The regularity conditions of CR inequality
¢) Method of minimum chi-square

d) U-statistic
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Seat
R

M.Sc. (Part - I) (Semester - I) (CBCS) Examination,

November - 2015
APPLIED STATISTICS AND INFORMATICS (Paper - IV)

Statistical Inference

Sub. Code : 61058

=1 DEC 7015 -
Day and Date : Monday, 02 - 11 - 2015 Total Marks : 80

Time : 10.30 a.m. to 01.30 p.m.

Instructions: 1)  Question No. 1 is compulsory.

!

2)  Attempt any four questions from question numbers 2 to 7.
3) Figures to the right indicate full marks.

01) Answer the following : [16 x 1 = 16]

a). Let X, X X _be-arandom-sample-from Y0, )~ Wirat is a minimal

suff:c:ent statlsnc for 8?7

b)  Let X ~ U(0, 6); 6 > 0. What is the UMVUE of 6?

7~ c) Define sufficient statistic.

;) Give an example of a two-parameter family of distributions that is not
an exponential family.

£)  Define Power Series distribution.

/ﬂ What is likelihood function?

2 Let X, X be a random sample from pdf f.(x) = 6/x% x > 0 20 0;
otherwme What is the MLE of §?

P) Define ancillary statistic.

) Define hypothesis.

/j7” What is critical region?

L ]
m""'ﬂqn.-._._
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What is size of a test?

Define a most powerful test.

Give a reasonable test for testing the null hypothesis H, 0 < 6, against
H, 6 > 6, based on a sample of size n for b( 1, 8) family of distributions.

Give an example of a hypothesis testing problem for which uniformly
most powerful test does not exist.

Define likelihood ratio test.

Define power function of a test.

Let Xr - X bea random sample from pdf

RO - g -
f(x)=—F=e? x>0 Obtain sufficient statistic for

XO\ 27T

i) 1 when o?is known,

i)  o® when p is known.

03)a)
_b)

04) &
b)

State and prove Basu’s theorem. Give one application of Basu’s
theorem.

[8+8]

State and prove Lehmann-Scheffe theorem. Use it to obtain UMVUE
of 1/6 based on a random sample of size n from U(0, 0) distribution.

Describe method of scoring and its application to estimation in
multinomial distribution.

[8+8]

State and prove Neyman-Pearson lemma.

Obtain size o test for testing Hy: P=1against H: B =B, (> 1), based
on a sample of size 1 from fix, B) = x*', 0 < x < 1; = 0, otherwise.
' | [8+8]
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"5) 8 Define monotone likelihood ratio (MLR). Show that U(0, 8) has MLR
in X .
(n)

~b)  Obtain the likelihood ratio test for testing H, : p = p, against H, : p # P,
based on a sample of size 1 from b(n, p) distribution. .

[8+8]

(6) a) Show that the tamily of Binomial distributions is complete.
b) Show that not every function of a sufficient statistic is sufficient.
c)

Show that C(1, 0) does not have monotone likelihood ratio.

d) Discuss existence and nonexistence of UMP tests.

[4x4]

07) Write short notes on the following :

[4x4]
/aj Maximum likelihood estimator

/l})—(;@mpk-: teness—and-bounded-com p{e teness

~€)  Simple and composite'hypotheses

()/ Errors in hypothesis testing problem
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Saat ' . Total No. of Pages : 3
No.| O1957

| M.Sc. (Part - I) (Semester - I) (CBCS) Examination, November - 2014

APPLIED STATISTICS AND INFORMATION (Pap er-IV)
- Statistical Inference $
Sub. Code : 61058

Day and Date : I\'funda}', 17~11~ 2014 | | Total Marks : 80
Time : lﬂ:}ﬂamtnlS[}pm S |
Instructions: - 1)  Q.l.is compulsory.

2) Attemptany 4 questions from Q 2-Q.7.
3)  Figuresto the rightindicate marks.

- Q1) Answer the following sub questions. | [16]

a) Define a sufficient statistic and give an exainple for the same.

b) IfT(X)is sufficient for 0, then what is sufficient for log 67 J ustify your
answer

— = mm e = - —_—

¢) Define minimal sufficient statistic.

d) LetX, X.,...., X be arandom sample from Poisson distribution with
mean A. Obtain an unbiased estimator for A2,

_€)- Define minimum variance unbiased estimator. 1\ &
4~ State characterizing property of UMVUE.
g) State invariance property of maximum likelihood estimator (MLE).

h) Is MLE unique? Justify your answer.
A Define simple and composite hypothesis.
\/jf Give an example of a randomized test.

\ /kf Give an example of a test having power 1.

Scanned by CamScanner



| | T I-645
VB//IS most powerful (MP) test unique? Justify your answer. :

% Define monotope likelihood ratio (MLR) property.

\,na/ State relation between MP and UMP tests. | - . | |
9" Define likelihood ratio test

Py COHUI}EHEDH ‘Likelihood ratio statistic lies between 0 and 1°;

quivalence and give an ehample of likelihood e '

quwalent .
sample points. Based on a random sample of size p frem B(l o |
obtain minimal sufficient statistics for 6. |

848

03)

a) Deﬁne completeness propert'y.-Prove that N (9, 1) family is eomplete

04) a). State and prove RaeéBleekwell theorem and give an app'lieaﬁen of it.

b) Bascd on a random sample of size n from U(0, 6). Obtain UMVUE for 6.
' (8 + 8]

05) a) Let X, X ....... , X_be a random sample from U (~ 6, 0). Obtain MLE
for E:' .

b) Describe method of scoring and illustrate 1t with suitable example.
| [8 + 8]

T R A 0 i B o T, P P T LT L T T A B P T S A Ay T
r
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¥
_ @[ 01 o 2. 03 04 B Fu$og=s,Lo0iniz g,
C 1) . Ol + 8.8 . = 254

Obtain | ' S A
“ 2 MP test of S1ze (.1 for iesu’ng Hﬂ'againstH
u)  Obtajp Power of the test r

¢ (x) = Gmwxﬁ | ¢ (x), ﬂ*’here () =T §F 5= 0 or 3 and

'. ¢.~(x) :[L ;l“é‘“{:u_mfs_
O

5 [5+5_+ 6]
O - = - -
o7 Wrﬂeﬁlﬁﬁmﬁ on fh{‘fﬁh‘tfwﬂ*g*“ —
a) UMP tegt for - VN
— one sided alternative jp case of one Parameter
| CXponentia]
b) Non-exi
) “rol-existence of UMP test for two-sided al'tefﬁative-
c for testing in. ‘ |
)_ LRT for lesting independence of two attribytes
d) Bounded completeness | .
[4 x 4]

dQ e
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Total No. of Pages : 2

NoO. ] i
Dec. - 2013

M.Sc. (Part - 1) (Seme:.ter s Iy B Fxamination;
APPLIED STATISTIC‘S AND INFORJ\IATICS (Paper- -1V)
Seatistical inferente
qub. Code: 61058
Day and Date: Monday; M-ﬁ-@ﬁ%\! e% % Total Marks: 80
Time : 10.30 a.m 10 1.30 p.m.
No.1is compulsor?:
1 t01

Instructions: 1) Question
7y Attempt any four gestion NO. =

3)  Figures to right indicaic

r questiols fromq

moarks fe the L}l.'i..::-tlﬂl‘L

(16 x 1 = 16]

Q1) Answer the fo! lowiRg

What do you mean by 2 sufficient statlst

2)

b) St Basu's theorsmi.
'mbm;ed wf

- ¢) - -Givean example of MLE thal 5 not

d) Defincan ancillary statistis.
belong 10 e~

e) Giveean example of family

ea:pmnamia! class.

ot dﬁfnbutmr: that dogs not

Detine Lmbla:,ﬁc. harl"nator

D

) State invariance prapum of MLE.

wultl What1s 2 I'ﬂﬂd{]["lizx.l.. test?
i Explain!

-~ Define miost powe

(a

lavel nr51m1ﬂu;1-:$

5
g Give axampie -*-'fsmple and COMpPOSie hyporngses
$ 3 Nefine MLR property.
as family

o) LetX. % be ran
whather X 13 ancillary SiG SEiC
p) Srarz nzCe3sas; and S fhciant -grdifion 107 axistance O of UMV LR,
T 8 JI “LD A
*) = VLo’ VYio) 029 )
T.O
I(e) 00
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State and prove Neyman factorization theorem in case of discrete

02) a) a and nr
' (8]

distribution. +

b) LetX,X X be i i.d. observations from U {9, 6) distributios.

Use cnndx-tmnaT dL. nition 1o show X ”’fn is sufficient statistic for 6 but 2,

iz not suffician: statistic, {é

03) &y Deseribe the methed of mavimum fikelihood ror estimating an unkiowi
parameter. [3]

uple from NIO, & ), distri thutipn,

b) Let X, X,, ..., X be z random samyp!
" 5 s [SI

i
0 <8 <. Qotain MLE of 8 ]
04) a) - Show thai for a familv having MLR property, there exists UMP test for
one stils uahﬁm.ﬁh {S}

f2s ting ong side di-}pom 315 ga‘ﬂst

icvelu.,es-urifl F!f_’ *;ga;l_uH :5>0, Daive - et (=)
R 181

of the test.

Defins likelihood ratio test procedure o
I |

H, :0=®). Find LRT totest Hy :P = = agzinst H, : P =

S
S
\e

) sample of size fve* f"G']i B (n, p) distribution; (3]
b LepX. X wus X bz a random sample of size n from M(8, ¢°), &°
H:620

K NOWTL. Dx_mm LE{J totest H,: 6=0, against H,
Q‘i’ El} Qbtain a minimai suffictent :IELL;:IH. tor ‘Ju._, parr:-!*ﬂntbf
ot distributions. ‘.
o) Statzan

exponaniial famil

d prove Rao-Blackweil theorem,

6F LE8LX; Ky e , X_be a random sample from p.m.fPrKX=i3= =,
N T
iy
E=ET. 200
= {}, otherwise.
find UMVUE of N

d) Examine whether U0,
id % Ji

£37) Write short notes
ay  Mezthod of sconing &
1

b) Bounded comgiclensss,
¢)  Sufficiency in power series aistributions.
ctj I‘-.Gn-regular family of distriburions,
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Seat
No.

M.Sc. (Part - I) (Semester - I) (CBCS) Examination,
November - 2019

STATISTICS/APPLIED STATISTICS AND INFORMATICS
Estimation Theory (Paper - IV) (Revised)
Sub. Code : 74910/74977

a11643 Total No. of Pages : 2

Day and Date : Friday, 29- 11 - 2019 Total Marks : 80
Time : 11.00 a.m. to 02.00 p.m.
Instructions: 1)  Question No. 1 is compulsory.

2)  Attempt any four questions from question numbers 2 to 7.

3)  Figures to the right indicate full marks.

Q1) Answer the following : [8 x 2 =16]

a) Define minimal sufficient statistics. Let X, X, ..., X be arandom sample
from b(1, p) distribution. Obtain a minimal sufficient statistics for p.

b)  Define power series distribution family. Give an example.

¢) State a necessary and sufficient condition for an unbiased estimator to be
MVBUE.

d) Define pitman family. Give an example.

e) Define MLE.

f)  Define degree of an estimable parameter and kernel.
g) Define loss function and Bayes risk.

h) Define Bayes rule and state Bayes estimator under squared error loss
function.

Q2) a) State and prove Basu's theorem.

b) Define complete family. Show that (0, 8), 8>0! is a complete family.

8 + 8 =16]
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03) a) State and prove Rao-Blackwell theorem.
b) Show that the UMVUE, if exists, is unique. 8 + 8 = 16]

= = ' ! P 3 - 1 V.
0Q4) a) State and prove Chapman-Robbins-Kielel inequalit) :
b) Describe Fisher's scoring method of obtaining an MLE.
[8 + 8 = 16]

05) a) LetX.X...X bearandom sample from M6, 1), 6 € R, distribution.
' " nd the Bayes estimator of 6 under

The prior distribution of 8is M0, 1). Fi
absolute error loss function.
Describe method of moments estimators. Let X, X, ... X be a sample

b) '
from N(u, ¢°) distribution. Obtain the method of moments estimator of
(L, 7).
[8 + 8 = 16]
_ 06) a) Show thatif 7, and 7, are two sufficient statistics, then 7', is a function of

7'z ~Tin ——
b) State and prove Lehmann-Scheffe theorem. 7

Let X, X, ... X be a random sample from 9{9—%-9*'?1}':1 distribution.

Obtain an MLE of 6.
d) Let X~P(A). L(A, d(x)) = (A — d (x))*. The prior distribution of A is

G(a., B). Calculate the Bayes risk for d(x) = x.
[4 x 4= 16]

Q7) Write short notes on the following, [4 x 4 = 16]
a) Curved exponential family
b)  The regularity conditions of CR inequality
¢) Method of minimum chi-square

d) U-statistic
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Total No. of Pages :3

Seat
No. 2] 00

M.Sc.(Part -I)(Semester -I)(CBCS)
Examination, March - 2016
APPLIED STATISTICS AND INFORMATICS
Statistical Inference(Paper - IV) |

Sub. Code: 61058
Day and Date : Monday, 28-3 - 2016 Total Marks :80
Time :11.00 a.m. to 2.00 p.m. |
[nstructions: 1)  Quesiton No.1 is compulsory-
stion No.2 to 7.

2)  Attempt any four questions from Que

3)  Figures to the right indicate marks to the questions.

Q1) Answerthe following: [16x1]
a) Define bias of an estimator -
b) Define minimal sufficient statistic
Find whether ¥ is an unbiased estimator for 0
d) Define complete family of distributions
then distribution

e) wuisanancilliary statistic, ¢ is complete sufficient statistic,
of t and u are independent or not?

f) Define one parameter exponential family.

If § is MLE of 6, then what will be mle of u(), u is single valued

function of ©

g)

h) State Rao-Blackwell theorem.
PT.O.
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\J— What is Composite hypothesis

oy K - 93
. Explain POWer of the test
k)~ Describe Unbiasednegg
N Property of 4 test
Describe Monotope likelik
00d ratjq Property
M)  Defipe 0 les ¢
w
| POWer serjeg d1str1but10n
1) Define an UMP tegt
99" Describe 10N randomize tegt
p C
) State the application of Basy’s theorem
Q2) a) Let {x}b
5 D€ a sequenc
-0 q € of 1id N( 1, 6%) r.v.’s. Show that s ig consistent
b) Stateand Fi
| prove Fisher- Neyman factorizat i
.’5{ \__-*andom variab|es. S —— Gfdligreée
. | I 4 h
\fer™

Q3)a) Let X,1=12,...nbea randdi sample from a N( . ,52) pupulth;o/nﬁ
__Showthat ¥ is sufficient for L when 6 is known. |

Z . . ,
© .b) Let Xl,----,XI1 be iid r.v.’s having density £, (X)=Y% exp (_(X -9)). Q%‘;\
’ Find MLE of 0. S
g [8+8]
SN
o
Q4)a)  Let X, ——, X, be a random sample from pdf f,(x) = — if 0 < 6

<x<ee. Find MP test of size o for testing H,:0 =0,vs H:0=6(> 0 ).
Find the power of the test. |

b) Show that there does not exist UMP test for testing two-sided alternatives
in a one-parameter exponential family. ———— 7 [8+8]

- _2_
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Q5)a) LetX, X;,—-——,Xn be a random sample from N( ut ,6%), where both 1 and
o? are unknown. Obtain likelihood ratio test for testing g =L vs
H:p#p, . . .

b)  Obtain an'asymptotic distribution ofa likelihood ratio test statistic.[8+8]
Q6) a)  Show that complete sufficient statistic is always minimal sufficient.
o

i h)_,/StaIE_and prove Lehmann-scheffe theorem.

¢) Describe-the procedure of finding

: | minimum sample size to achieve the
desired strength for MP test. ) ' 1

f&:{_,ci}—- Expfag'n_hqw Likelihood Ratio test Jsﬁsed for contingency table. (4x4]

_"—Q‘?'J—Wr%m-hem}ete&eﬂ{he_ﬁaﬁawi no:

il

i

{_i:a:_i]____

"L_a)__Application of method of scoring,

—

i} b)— Invariance property of MLE. |

c) Sufficiency ir; non regular family of distriby

tions.
r_,-""'_ »

- d}_—BDunded conmpleteness. : :

—
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INo.| 1404 . _—
M.Sc. (Part - I) (Semester - I) (CBCS) Examination,
| STATISTICS (Paper-1IV)
Estimation Theory

Sub. C df : % 761
) DEC %1:} -
Day and Date - Monday, 02 - 11 - 2015
Time : 10.3¢0 a.m. to 01.30 p.m.

Instructions ; 1) QuestiunNn.liscnmpu[snry.

2)
3)  Figures to right indicate full ma rks.

O1) Answerthe following ;

\/a)/State the Neyman’s factorization theorem for continuous distribution.

) Define complete sufficient

e e
—

Attempt any foyr questions from questions No. 2 to 7.

statistic and give an example for same.

B -794

Total No. of Pages : 3

November - 2015

Tufal Marks : 80

[16 x 1 = 16]

i _:_‘—'————*__.________.__"_
C) Let X1, X2 are Lid: P
sufficient for A

—)  Define Pitman’s family. Give an example of same.

$Y Prove are disprove Unbiased estimators are not unique.

; cﬁ{‘ﬂ
A Define MVUE ofpal'amete; 6. Give an example of same, | S\
g) Find Fisher’s information function for parameter if o & €E w0
~a 0) =
f(x.8)= (1 -0)0* x =0,1,2,...,0<8<1. e
- (t\-l}-‘" 1-0
—£)  Define Likelihood functios. et
~ 1) Show that (r + 1)/ (X+r+1)is an unbjased estimator of p if X ~ NB
(r, p) distribution. - .
_1J)  State MLE of g based on sample of size n from T, O
f (x,0)=exp- (x-6),x>6,0>0.
) What statistic is used in minimum chi square method to estimate the
paramcter. - ‘ g
<0
N\ {f“?y@
:;’{:@h ) r' LR %-3-\
T (el R
£r PI.O.
- @% Lo B
~ - %‘? * -{." = ﬁ‘&
&

(z)"aismbminn, Show that XTI + 2X2 is not
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- 2 x>0,0e R+.Find
Let X, X, be arandom sample from f(-r-‘g)‘@"‘x dad |

MLE of g.
~m) Give an example of conjugate family.
,9’ Define non-informative prior.
~9) State Cramer - Rao inequality.

P) Whatis difference between ancillary statistic and pivot.

Q2) a)  State and prove Neyman’s factorization theorem for discrete family ;ff
. distribution. (8]
/bJ—- Let Xi(i=1, 2, ...., ) be 1.i.d. observations from distribution with

p-m.f,, P(X=k) =p.(l- p)*', k=1,2,...0<p <1

Find sufficient statistic.

8]

Q.i')/ai State and Prove Lehmann- Scheffe theorem. [8]

b)  Given a random sample of size n from Poisson distribution with mean

A, Obtain UMVUE of (A +1)e™. 8]

Q4) a) Define Maximum Likelihood Estimator (MLE). Suppose that n
observations are taken from N (8, 1) Distribution, but it is only recorded

that whether observation is positive or not and not an actual value. If m
out of n observations are positive, find MLE of 9. (8]

A7 LetXi(i=1,2 n) be i.i.d. U(6,0+1) distribution. Obtain MLE of g.

:-—-’---,

Is it unique? Justify your answer. | (8]
Qj')/aj’ State and Prove Bhattacharya Bounds. | (8]
b)Y Describe the metliod of minimum chi-square for estimating an unknown
parameter, | 18]
(ot 0 P
) (33 = Cert
"I:'
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Q6) a)

b)  Using Basu’s theorem, Show that statistic X, and Z(Ji X{”) based

on random sample of from exp (#,0) are independent.

c) LetX

prior distribution of g is Be,

“M the short notes on the following

)

Completeness and bounded completeness
b)

Invariance property of MLE
) Various types of priors

______d) Posterior distribution
=72 Osltnor distributis

Show that if MLE exists, it is a function of sufficient Statistic.

1» X35, X_be a random sample nfmzenf‘mmB(l 9) U-':':EJ{I and

B - 794

(@.B). Find posterior distribution of g.

[4+ 6 + 6]

[4 % 4 = 16]
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[Seat] £ R O S  Total No. ufPages 3

sl e

B L TR I
TR AT S

; M.Sc. (Part - I) (Semester - I) Exammatlon, 2013
[ S " STATISTICS '
| Eshmahon Theory (Paper - IV) (Credit Systcm)

- Sub. Code; 42324 :

" Day and Date :Friday, 26 » 04-2013 ° Tutal.Marks :80 -
Time : 3.00 p.m. to 6.00 p.m.

",Tu.]ll‘{-:-.”:“i""-J"'-.'I. o

T

Instructions: 1) Question No. 1 is compulsory.

%, 2) Attempt any four questions from No. 2 to 7.
% 3) Figures to right indicate marks to the sub-_—qucstinn.
01) Attempt any c_ight sub-questions : > s _ [8x2=16]

a)  Obtain a sufficient statistic for the power series family of distributions.
bj ' Let'X:, X; -——--, 'Xﬁ beiidN (8, 1).Find an unbiased estimator of 02, |

c) Give an ancillary statistic based on two random variables X, X from
N (i, 6%) with [t unknown and ¢ known. Explain why your statlstm is
ancillary. :

: d) Prove or disprove : order statistics are always sufficient.

e) Givean example ofa statlsnc that 1s not minimal sufficient. Justlfy your
claim. |

f) . Stateinvariance property of maximum likelihood estimator.

g) [llustrate the applicability of Bascis theorem.

. /h) Define the Fisher information function based on single observation and
on nobservations from a distribution with pdf F (x, 0).

)  State Chapman-Robbins-Kiefer inequality.

i) Define an estimable function and Kemel with reference to non—parametnc
: estlmatmn
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02) a)

b)

03) a)

b)

Q4) a)

b)

- 05) a)
b)

06) a)

b)

-Define sufficient statistic and minimal sufficient statistic. Explain the :

Define cumpleteness LetXbeaN (B 1) random variable show that the
.family of X is complete. [8 + 8]

conditions.

i) e based on a random sample caf size n from Poisson (8)

'E},plam the meth{::-d of scoring for estimating the parameter 0 for a

Cr.G-685 |

method of constructing minimal sufficient statistic.

Explain the term uniformly minimum variance unbiased estimator

(UMVUE). Show that UMVUE is uncorrelated with the unbiased = -
estimator of O. '

Lel X], X,, ---- X_be a random sample of size n from a poisson .
distributicm with mean A. Obtain UMVUE for e, [8 + 8] i

State and prove Cr amer-Ran (C-R) mequahty with necessary regularity

Derive C-R lower bounel for an unbiased estimator of
i)  Poisson mean.©. ' |

distribution. | - | (8 + 8]
State anﬁ prove Rao-Black well theoréem. =

Let X, X,, -<-- X_be a random sample from pm(

1
Pix=EK)~ N’ K=1,2,-— N
= 0, otherwise find UMVUE of N. 8 + 8]

Describe the methods of moment estimator and minimum chlsquare
estimator.

multinomial distribution where cell probabilities are known functions of - .
r-‘uuﬁ
asingle parameter 0. _ ' . [8 + 3]
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| : ' Cr. G- 685
| QE;’)' Wnteshﬂrt notes on any four of tha following oo .[4 x 4]
a)- Neyman - Fisher theorem.
b) Bounded completeness.
| c) -‘ .'Bhattachmya bound.

d) Lehmann- Scheffe theorem. e

e) Maximum Likel thood estimatof.

f) %] statlbtl‘-'.‘- theorems for une s:ample and twq samples. -

| ] X1 LX
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MSc.(Part I)(Semester ]L)Exaﬂ:tma‘mn,z{ill A B

(CredltSystem) o =
STATISTICS (Paper-IV) AT
' Est;matmn Then:arjr e R .

LI

Day and Date; Tuesday, 26-4-2011 - - . . * Total Marks: 80
., Time:'ll.nu ﬁ.m; to 2_'{}::5 pm.. e
Instmcﬁﬂns a) Gueman Na 1 is campﬂfsm-y
- b) Arren:pr auy 4 quemans ﬁram que.man: No. 2 m |
c) F:gurﬂs to Ihe ngkf md:care nmrks m rhe .fub—quesnan

Attemnt .:ny e1ght uf the ﬂ:-llawmg sub-ﬂuestmns
a) Def’me a summent statlstlc Comment on — _ A randnm sample is alwa}’s _.” &N
sufﬁcmnt"'-.' e g © 2 TN T

b} Gwﬁ:ane mnpfeufastans 1cwh1chxs suﬁimenta.ndunbmsed ax?®_  Tagw } E |

i

r: ) Cnment on "I'hi:rﬂ are m.ﬁp_htely ma:i}' nfﬁment statlétlcs fcrr the uaramatet

o nf mterest

ci) Deﬁ_m& anclllary statlstm and gwe an examplu Df e Same S

e:) Comment on ‘Evar‘,' muumal suf’f' c1ent statistmls asufﬁment §tat15t1~: o D B

T

f) Defma astunablllr'f Df a parameter Gwe an example uf a parametnc functm*l '
w}uchmnutestunablc Can bl o 2 " 5
g) Shnwmthsultable examplathatmethﬂd ﬂfmuments nﬂEant prnwclembmsed E

W estlmatur alwa}rs ' |

Scanned by CamScanner



fmpr. CEW gy L e S

h“ Def’me maumum hkehhand est]m.atnr (MLE) Gwe an e.{ampln.: uf an MLE c e

w‘uch 1S nut thlE.SEd

i) DELlﬂ-FFh"I‘ mfonnannncmtmn dma smgle. nnsewatmu Obtamthe same
forBemuuilwanate o e B T Ly i

'} Basednnarandnmsample of smenfromB(l 9) nbta_nl‘v'ILEfnr 92 e (2:{3‘1

2 a) State factnnzatmn theurem fc:r nbtammg suﬁacxent sta‘ushu Hnw ‘? Ontam
' sufﬁment statistic fur B where X1 X2 i .A..u areiid U(O B)

b) Let ni, X2 }Ln be. ud Pulssnnr V. w1th mean l Obta_n mmunal suﬁ'n:mnt 4
| statlstlc for A.Isit Lmque 2 I‘% it Gﬂl’ﬂpl”tﬂ 23] uaufy your answer. (B*U)

3.-a) LE{ K-.‘, X'z: W be .1d N{O ) ) Check Wﬂ“th&_;‘ (t) EX,Z :and (11) LX are

sufﬁ r.uent fnr «:r2

b) Let X .n.l, Xy o X e ﬁi‘.&oﬂi semple from exponential diSH‘iEiLLiﬁ[i with -
location parameter. and the scale parameterl Shaw that X(” is acumple‘te
sufﬁment statlsi:tﬂ and 15 md.,pendent D‘F ;_,G{ ]‘{m) B L N {:s-!-ﬁ)

4..3) S ata aud prove Lehmaﬂ.n Scheﬁ& iheurem

b) Bﬂ::Ed on a randnm aample IIDIIi N(Ei {I ) obtain [E-.{VUE tur {1} p.
(11) ;__ + .:;2 |

ﬁ‘i Easad cm a random sampl&m eu:.... o from Bemoulh (1 B) ﬂ‘ntamw *
1 ;ur 8(1 Ei) '. B '.: (5..;.@. 5)

m— ad e ——
—

.5 a) -Sta;ce and pmve Cram,..r-R.aﬂ mequahty

; a} Eased ona rands::m 5ampla nf 51_2.._ nfrom exponer-tlal dlstnbutmn withr mgan 3
u-:-tam i:::war bﬂund fnr the -.fanance :}f an u1b1ase.c1 estimator ﬂ:ur 8.

———e e sl e s

o sk BB c) CD| me-u on ‘F-rery unb;aﬂed eztlma’rﬁ- Etra._ﬂﬂ Crame.r-‘!‘{uﬂ L,wer bﬁundfnr :
. 2 ?EII].EI"CE . ' .':‘.' [3+5+3]
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Lo s Fase . G I e o i'il"'_ =2 i 3
i 0. a t 1 *
) Le I' “‘2- "fh be 1id U[B B-i-l] Dbtam MLE fc:-* e Is.its ﬁnique _ L,
unbla.sad hﬂ,.E?Iust;fy }rnur d.ils"ﬁ'er " . . 3 - . i
b] Let}{ | | .

1,X Xube udrs.rshawng muhnuuus ﬂlStl'lbLfmnF thum =,

U :
Etms“c for p(x % E) Exnre:ssm-[ l"-'*r vanance t::f U‘atEtlStlE - (E{E) !
? WI'ItE Ehﬂl't nnteg on Eﬂj" fﬂlﬂ.‘ of the fﬂllﬂ‘ﬂﬁng ‘ - AT o : i
3) Bhaﬁachaqra bqund
- ) Ran Blackwell thenrem and its npphratmns e W |

“3} Mﬂhﬁd of s scan_ug

Era.mete- = (i
p . E}I nne parameter eX ~.pnneuts.a1 msmuutmn

.
=

(dxd) -
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