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53574 Seat No. ______

Third Year B. A. / B. Sc. Examination

April / May – 2003

Statistics : Paper - VII

(Statistical Inference & Design of Experiment)

Time : 3 Hours] [Total Marks : 70

Ëq[�t : (1) �Ät «&�tu�t �wý Ëh¾t Au.

(2) ytkfztþtMºteÞ ftuüftu y�u �útV�u�Ëo {tk�ðtÚte {¤e hnuþu.

(3) ËtÞÂLxrVf fu÷õÞw÷uxh ðt�hðt�e Aqx Au.

1 (y) y�r¼�� yt�ý�fth�t rð[hý�e �e[÷e Ëe{t yk�u�wk òýe�wk �rhýt{ ÷¾tu

y�u Ëtr�� fhtu. �u �rhýt{{tk Ë{�t r[nT� {u¤ððt {txu�e þh�tu sýtðtu.

(�) òu ( , , ...... )X X X Xn1 2 3  �rhr{� rð[hý σ2ðt¤e Ë{Âü{tkÚte ÷eÄu÷

r��þo ntuÞ �tu Ëtr�� fhtu fu r��þo rð[hý S
n

x xi
i

n
2 2

1

1= −
=
∑ ( )  yu σ2�tu

yr¼�� yt�ý�fth Au. σ2�tu y�r¼�� yt�ý�fth Ëq[ðtu.

(f) �e[u�t rð�hý{tkÚte ÷eÄu÷ n f��t r��þo yð÷tuf�tu�t ytÄthu θ�tu ÷½w�{

rð[hý Ëe{t�Ø yt�ý�fth Au fu fu{ �u [ftËtu. V
xi

n

∑F
HG

I
KJ

2
 þtuÄtu :

f x e x
x

( ; ) ;θ
π θ

θ= ⋅ − ∞ ≤ ≤ ∞
−1

2

2

2 2 .

yÚtðt



1 (y) htð�ç÷ufðu÷ «{uÞ sýtðtu y�u Ëtr�� fhtu.

(�) Äthu fu X X Xn1 2, .......  yu Ëk¼tð�t ½xíð rðÄuÞ

f x e xx( ; ) ; ;( )θ θ θθ= < < ∞ − ∞ < < ∞− −  ðt¤t rð�hý{tkÚte

÷eÄu÷ yuf ÞáåA r��þo ntuÞ �tu θ  {txu �ÞtoÃ� yt�ý�fth {u¤ðtu.

(f) òu T  yu θ�tu Ëk�� yt�ý�fth ntuÞ �tu ��tðtu fu T2 yu θ2�tu Ëk��

yt�ý�fth Au.

2 (y) �u{��r�ÞËo��e «{urÞft ÷¾tu y�u Ëtr�� fhtu.

(�) 16 �tÞtuðt¤t ÞáåA r��þo�u ßÞthu �ðtu ¾tuhtf yt�ðt{tk ytÔÞtu íÞthu Ëhuhtþ

ðÄthtu 20 rf÷tu�út{ sux÷tu ÚtÞtu. Äthtu fu ðs�{tk ÚtÞu÷ ðÄthtu N( , )µ σ2  Au

ßÞtk σ2 4= . �ðt ¾tuhtf�u ÷eÄu ðs�{tk ÚtÞu÷ y�uÂût� ðÄtht {txu 95%

rðïË�eÞ yk�ht÷ þtuÄtu.

yÚtðt

2 (y) �e[u�tk ��tu Ë{òðtu :

(1) «Út{ y�u rî�eÞ «fth�t �tu»t�e Ëk¼tð�t

(2) Ët�e rðhwØ ËkÞwõ� �rhfÕ��t

(3) yMðef]r� ûtuºt

(4) �heûtý�wk Ët{ÚÞo.

(�) Äthtu fu x yu «t[÷tu 3 y�u p ðt¤t rî��e rð�hý�u y�wËhu Au.

H p p0 1
1

4
: = =  rðhwØ p p= >1

1

2
 �heûtý fhðt�wk rð[theyu Aeyu. òu

x ≤ 1 ntuÞ �tu H0 Mðefthðt�wk Ëk{� ÚtEþwk ? «Út{ «fth y�u rî�eÞ «fth

�tu»t�wk ûtuºt{t� y�u �heûtý�wk Ët{ÚÞo rðÄuÞ {u¤ðtu �Útt p = 3

4
 y�u p = 1

yt�¤ Ët{ÚÞtuo {u¤ðtu.
53574] 2 [Contd....



3 (y) «[÷tu�t yt�ý� {txu�e «½t�tu�e he� Ë{òðtu. {n¥t{ rðËk¼tð�t

yt�ý�fth�t �wýÄ{tuo sýtðtu.

(�) �e[u�t rð�hý{tk «[÷ θ �tu {n¥t{ rðËk¼tð�t yt�ý�fth y�u

V ( $ )θ  þtuÄtu.

d F
x e

p
d x x

p

p

x

= ⋅ ≤ ≤ ∞
− −1

0
θ

θ
;  ßÞtk p ¿tt� Au.

(f) �e[u�t rð�hý {txu α  y�u β�wk «½t�tu�e he�u yt�ý� fhtu :

f x
x e

x
x

( ; , ) ;

;

α β β
α

α α β
= ⋅ ⋅ ≤ ≤ ∞

=

− −1
0

0 yLÞºt

yÚtðt

3 (y) (1) ÔÞt�f Ëwhu¾ �rhY� {txu�e {q¤¼q� Äthýtytu sýtðtu.

(2) ©uc Ëwhu¾ y�r¼�� yt�ý�fth�e ÔÞtÏÞt yt�tu y�u �u�t �wýÄ{tuo

sýtðtu.

(�) rMÚth yËhðt¤wk {tìzu÷ ÷E�u yufrðÄ ð�eofhý {txu rð[hý�t �]Út¬hý�e he�

Ëk�qýo�ýu Ë{òðtu.

4 (y) Ëk�qýo ÞáåA h[�t Ët�uût ÞáåA ç÷tìf h[�t�e Ët�uût �ût�t {u¤ðtu.

(�) ÷urx� [tuhË h[�t�wk ytkfztþtMºteÞ �]Út¬hý yt�tu.

yÚtðt

4 (y) ½ô�e 5 ò�tu�wk Wí�t�� Ëh¾tððt {txu ¾u�erð»tÞf «Þtu��e h[�t fhðt�e

Au. yt {txu AB = 25 yuf{ ÷k�tE y�u AD = 15 yuf{ ÷k�tE�tu yuf

÷k�[tuhË ABCD s{e��tu xwfztu «tÃÞ Au. �tsw AD Úte �tsw BC �hV s�tk
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s{e��e V¤ÿw��t{tk ðÄthtu ÚttÞ Au. 5×3 [tuhË yuf{�t Ã÷tux ntuðt sYhe

Au. yt «Þtu� {txu ÞtuøÞ h[�t Ëq[ðtu y�u �{the �Ëk��e y�u �tuXðýe {txu�tk

fthýtu yt�tu. rð[hý �]Út¬hý ftuüf yt�tu �Útt �{u Ëq[ðu÷ h[�t�wk {tìzu÷

sýtðtu.

(�) (1) Ëk�qýo ÞáåA h[�t�e h[�t y�u VtÞ�tytu yt�tu.

(2) «Þtu� h[�t {txu�t {q¤¼q� rËØtk� sýtðtu.

(3) Ëk�qýo ÞáåA h[�t Ët�uût ÷urx� [tuhËh[�t Ët�uût y�u ÞáåA ç÷tìf

h[�t Ët�uût ÷urx� [tuhË h[�t Ët�uût �ût�t {u¤ððt {txu�wk Ëqºt ÷¾tu.

(4) ÔÞtÏÞt yt�tu : «tÞtur�f yuf{, �w�htð�o�.

5 (y) ÔÞtÏÞt yt�tu :

(1) Ëkfeýo�t

(2) yðÞðe «Þtu�

(3) ÷k�åAu�eÞ �Vtð�.

(�) 22 ¢{�wrý� «Þtu��wk �]Út¬hý Ë{òðtu.

(f) [th ð¾� yËh �w�htð�o� ÚttÞ �uðt 23 yðÞðe «Þtu�{tk Mðt�kºÞ{tºtt�wk

�]Út¬hý yt�tu.

yÚtðt

5 (y) 23 ¢{�wrý� «Þtu�{tk rðrðÄ ¢{�wrý� yËhtu�t Ëhðt¤t�e �ý�he fhðt
{txu ÞuxTË�e �Ør� Ë{òðtu.

(�) yðÞðe yËhtu�u y�u �u�t ð�tuo�t Ëhðt¤t�u yËhtu�t Ëhðt¤t�t MðY�{tk

sýtðtu.

(f) Äthtu fu 3 ½xftu, A, B y�u C «íÞuf �u fûttyu yt�u÷t Au. «íÞuf �w�htð�o�{tk

�u ç÷tìf ntuÞ y�u «íÞuf ç÷tìf{tk 4 Ã÷tux ntuÞ �uðt 2 �w�htð�o�ðt¤t «Þtu��e

h[�t yt�tu fu su{tk AB y�u BC Ëkfeýo ÚtÞu÷ ntuÞ.
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ENGLISH VERSION

Instructions : (1) All questions carry equal marks.

(2) Statistical tables and graph papers will be

supplied on demand.

(3) Scientific calculator is allowed.

1 (a) State and prove a well-known result about the lower bound

of an unbiased estimator. State the conditions for getting

equality sign in that result.

(b) If ( , , ...... )X X X Xn1 2 3   is sample taken from a population

having a finite variance σ2. Show that the sample variance

S
n

x xi
i

n
2 2

1

1= −
=
∑ ( )  is a biased estimator. Suggest an unbiased

estimator of σ2.

(c) Verify whether minimum variance bound estimator of θ  exist

or not on the basis of sample observations of size n from the

following distribution :

Find V

x

n

i
i

n
2

1=
∑

F

H

G
G
G
GG

I

K

J
J
J
JJ
.

f x e x
x

( ; ) ;θ
π θ

θ= ⋅ − ∞ ≤ ≤ ∞
−1

2

2

2 2 .

OR
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1 (a) State and prove Rao-Blackwell theorem.

(b) Let X X Xn1 2, .......  be a random sample from a

distribution with p.d.f.

f x e xx( ; ) ; ;( )θ θ θθ= < < ∞ − ∞ < < ∞− − ; obtain

sufficient statistic for θ .

(c) If T  is consistent estimator of θ  then show that T2 is a

consistent estimator of θ2.

2 (a) State and prove Neyman-Pearson lemma.

(b) A random sample of 16 cows showed an average increase of

20 kg. when a new diet is administered. Assuming that the

increase in weight is a N( , )µ σ2  with σ2 4= . Obtain a 95%

confidence interval for the expected increase in weight due

to this new diet.

OR

2 (a) Explain the following terms :

(1) Probability of type-I and type-II errors.

(2) Simple versus composite hypothesis

(3) Critical region

(4) Power of a test.

(b) Let x follows a binomial distribution with parameters 3 and

p. We desire to test H p p0 1
1

4
: = =  against p p= >1

1

2
 by

agreeing to accept H0 : if x ≤ 1; calculate the size of the

type - I and II errors. Obtain power function of the test and

powers at p = 3

4
 and p = 1.
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3 (a) Explain the method of moments. State the properties of

maximum likelihood estimators.

(b) Find the M.L. estimate of the parameter θ  and V ( $ )θ  in the

following distribution :

d F
x e

p
d x x

p

p

x

= ⋅ ≤ ≤ ∞
− −1

0
θ

θ
;  where p is known.

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

distribution :

f x x e xx( ; , ) ;

;

α β β
α

α
α β= ⋅ ⋅ ≤ ≤ ∞

=

− −1 0

0 elsewhere

OR

3 (a) (1) State basic assumptions underlying general linear model.

(2) Define Best Linear Unbiased Estimator (BLUE) and

state its properties.

(b) Explain fully the technique of analysis of variance for

one-way classification taking fixed effect model.

4 (a) Obtain relative efficiency of a R.B.D. w.r.t. C.R.D.

(b) Give statistical analysis of L.S.D.

OR

4 (a) It is required to plan an agricultural experiment in which

yields of five varities of wheat are to be compared. A

rectangular piece of land ABCD with AB = 25 units of length

and AD = 15 units of length is available for the experiment.
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It is known that the fertility of the soil increases as one passes

from the side AD to the side BC. It is desirable to have plots

of size 5×3 square units. Suggest as suitable design for this

experiment giving reasons for your choice and the layout.

Give the analysis of variance table. State the model for the

design you suggest.

(b) (1) Give layout and advantages of C.R.D.

(2) State basic principles of design of experiment.

(3) Write the formula for obtaining the relative efficiency

of a L.S.D. w.r.t. C.R.D. and w.r.t. R.B.D.

(4) Define : Experimental unit, Replication.

5 (a) Define :

(1) Confounding

(2) Factorial experiment

(3) Orthogonal contrasts.

(b) Explain analysis of 22 factorial experiment.

(c) Give the analysis of degrees of freedom in a 23 factorial

experiment in four replication.

OR

5 (a) Explain the Yate's method for computing various factorial

effect totals in 23 factorial experiment.

(b) Express the factorial effects in terms of treatment totals. And

express its S:S in terms of treatment totals.

(c) Suppose that we have 3 factors A, B and C each at two

levels. Give the plan of the experiment conducted in 2

replications each consisting of two blocks  of 4 plots each such

that AB and BC are confounded.

_________________
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