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S-703
B.Sc. (Part-II) Examination, 2015

MATHEMATICAL STATISTICS

 First Paper

(Statistical Inference)

Time Allowed : Three Hours ] [ Maximum Marks : 50

Answer questions in all. Question 

 and  other questions, selecting 

question from each unit.

1. (a) Explain the meaning of efficiency with an

example.

(b) What do you understand by an estima-

tor? Give an example.

be an estimate of based on a sample of

size n. Show that T
n
 is consistent for  if :
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3. (a) Find the maximum likelihood estimate of
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(b) Specify the regularity conditions, state and

prove Cramer-Rao inequality.

kegâue ØeMveeW kesâ Gòej oerefpeS~ ØeMve  leLee ØelÙeskeâ

FkeâeF& mes ØeMve Ûegveles ngÙes DevÙe ØeMveeW kesâ Gòej

oerefpeS~

Skeâ GoenjCe meefnle o#elee keâes mecePeeFÙes~

Deekeâueve mes Deehe keäÙee mecePeles nQ? Skeâ GoenjCe oerefpeS~

Deekeâuekeâ keâer mebielelee keâer heefjYee<ee oerefpe  s~ Ùeefo  keâe

Deekeâuekeâ nw, pees Deekeâej kesâ ØeefleoMe& hej DeeOeeefjle nw, lees

efmeæ keâerefpeÙes efkeâ  keâe mebiele Deekeâuekeâ nesiee Ùeefo:

leLee

efvecveefueefKele ceW keâe DeefOekeâlece mecYeeefJelee Deekeâuekeâ

efvekeâeefueÙe s:

efveÙeefcele heefjefmLeefleÙeeW keâes efveefo &°
 

keâjles 
ngÙes 
›ewâcej-jeJe

Demeefcekeâe keâes efueefKeÙes leLee efmeæ keâerefpeÙes~

heeBÛe meb.1

Skeâ Ûeej 
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(c) State the method of maximum likelihood

estimation.

(d) Explain critical region in testing of hypoth-

esis.

(e) Differentiate between most powerful test

and uniformly most powerful test.

(f) What do you mean by degrees of freedom?

(g) When and why do you pool the frequen-

cies while testing goodness of fit?

(h) State two applications of 2.

2 

(i) Explain the principle underlying a large

sample test.

(j) How will you obtain the confidence inter-

val for the variance of a normal popula-

tion when mean unknown?

2. (a) For a random sample x
1
, x

2
, ...., x

n
 from

the population N( , 2), find unbiased es-

timates of and 2.

N( , 2)

x
1
, x

2
, ...., x

n
2

(b) Define consistency of an estimator. Let T
n

Deekeâueve keâer DeefOekeâlece mecYeeefJelee efJeefOe yeleeFÙes~

heefjkeâuhevee hejer#eCe ceW ›eâeefvlekeâ #es$e keâes      eeFÙes~

meJeexòece hejer#eCe leLee meceeve®heer meJeexòece hejer#eCe ceW

Yeso yeleeFÙes~

mJeleb$elee keâesefš mes Deehekeâe keäÙee leelheÙe& nw?

Deemebpeve meew‰Je kesâ hejer#eCe nsleg keâye Deewj keäÙeeW JeieeX keâe

mecetnerkeâjCe keânles nQ?

kesâ oes ØeÙeesieeW keâes efueefKeÙes~

ye=nle ØeefleoMe& hejer#eCe ceW efveefnle efmeæeble keâe mhe°erkeâjCe

keâerefpeÙe s~

ØemeeceevÙe yešbve ceW ØemejCe kesâ efueÙes efJeMJeemeer Devlejeue

kewâmes Øeehle keâjWies Ùeefo ceeOÙe %eele nes~

Skeâ mee fce°  mes Skeâ ÙeeÂe fÛÚkeâ Øee fleoMe&

kesâ e fueÙe s leLee  ke sâ DeveefYevele

Deekeâuekeâ e fvekeâee fueÙes~χ

χ

µ σ

µ σ

µ σ

µ σ
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Unit-I

-IFkeâeF&



Unit-II

-IIFkeâeF&

4. (a) Discuss the concept of errors in testing

of hypothesis. How are they controlled

while choosing the best critical region?

(b) Let there be 10 items, out of which  are

defectives. H
0
 :  = 5 is rejected in favour

of H
1
 :  = 4 if two items selected with

replacement are of same kind. Calculate

 and .

H
0
 :  = 5

H
1
 :  = 4 

9. Explain the theory and importance of variance

stabilizing transformation with the help of

transformation of correlation coefficient.

heefjkeâuhevee hejer#eCe ceW nesves Jeeueer $egefšÙeeW keâer efJeJesÛevee

keâerefpeS~ meyemes DeÛÚe mebKÙee #es$e Ûegveves ceW Fve $egefšÙeeW

hej kewâmes efveÙev$eCe efkeâÙee peelee nw?

ceevee 10 JemlegDeeW ceW mes Kejeye nw~ heefjkeâuhevee 

keâes kesâ he#e ceW DemJeerkeâej efkeâÙee peelee nw, Ùeefo

oes JemlegSB 10 ceW mes Skeâ-Skeâ keâjkesâ efvekeâeueves hej (henueer

keâes Jeeheme jKeves kesâ yeeo) Jen Skeâ pewmeer nes~ leLee 

keâer ieCevee keâerefpeS~

menmecyevOe iegCeebkeâ kesâ ®heevlejCe keâer meneÙelee mes ØemejCe efmLej

keâjves Jeeues ®heevlejCeeW kesâ efmeæeble SJeb DeeJeMÙekeâlee keâes mecePeeFÙes~
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5. State and prove Neyman-Pearson lemma. Use

it to find test for H
0
 :  = 2 against H

1
 :  = 4

on the basis of a random sample of size 10

from N( , 4).

H
0
 :  = 2 H

1
 :  = 4 

N( , 4)

6. (a) Give any two applications of student's

t-distribution in testing of hypothesis.

t-

(b) Explain 2 - distribution in testing the hy-

pothesis concerning independence of two

attributes in a contingency table.

2 -

7. Mention the important features of F-distribu-

tion and a brief account of its applications in

tests of hypothesis.

F-

8. (a) Explain the likelihood ratio principle for

testing of hypothesis.

(b) Obtain 95% confindence limits of  in N( , 1).

N( , 1) 95%
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vesceve-efheÙeme&ve ØecesefÙekeâe keâes efueefKeÙes leLee efmeæ keâerefpeS~ Fmekeâe

ØeÙeesie keâjles ngÙes  efJehejerle keâe

hejer#eCe efvekeâeefueS peyeefkeâ ØemeeceevÙe yebšve  mes 10

ceehe keâe ÙeeÂefÛÚkeâ ØeefleoMe& efoÙee nes~

hee fjkeâuhevee heje r#eCe ceW mšt[sCš yešbve kesâ e fkeâvneR oes

DevegØeÙeesieeW keâes mecePeeFÙes~

mecePeeFÙes efkeâ  yebšve heefjkeâuhevee hejer#eCe ceW oes iegCeeW

kesâ mJeleb$elee hejer#eCe keâer meejCeer ceW efkeâme         ØeÙeesie

efkeâÙee peelee nw?

yebšve keâer ØecegKe efJeMes<eleeSB efueefKeS Deewj heefjkeâuhevee hejer#eCe

ceW Fmekesâ GheÙeesieeW keâe mebef#ehle efJeJejCe Øemlegle keâerefpeS~

heefjkeâuhevee kesâ hejer#eCe kesâ e fueÙes mecYeeefJel   Devegheele

efmeæeble keâes mecePeeFÙes~

 ceW kesâ efueÙes  efJeMJeemÙelee meerceeSB Øeehle

keâere fpeS~

Unit-III

-III

Unit-IV

-IVFkeâeF& FkeâeF&
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