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 First Paper
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Attempt  questions in all. Question 

. Rest attempt  ques-

tions from each unit.

1. (a) Let 
wiseother;0

1yx0;k
)y,x(f

Find :

(i) k

(ii) f(x)

(iii) f(x/y)

8. Obtain the least square estimate of ~ in the

model )1n(
~)1k(

~
)kn()1n(

~
uxy   and show that

it is best linear unbiased estimator of ~

~

)1n(
~)1k(

~
)kn()1n(

~
uxy

~

9. Present a brief account of tests of hypothesis

concerning ~ in the model ~~~
uxy   under

the normality assumptions.

~~~
uxy kegâue ØeMveeW kesâ Gòej oerefpeS~ ØeMve  nw~

Fmekesâ Deefleefjòeâ ØelÙeskeâ FkeâeF& mes ØeMve keâerefpeS~

 keâe vÙetvelece Jeie& Deekeâuekeâ cee@[ue

 ceW Øeehle keâerefpeÙes Deewj efoKeeFS

efkeâ Ùen keâe DeÛÚe jwefKekeâ DeveefYevele Deekeâuekeâ nw~

cee@[ue  mes mecyeefvOele keâuheveeDeeW kesâ hejer#eCe mebef#ehle

ceW yeleeFS peyeefkeâ ØemeeceevÙelee nes~

heeBÛe meb.1 DeefveJeeÙe&

Skeâ 

FkeâeF&
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Ùeefo 

lees Øeehle keâerefpeÙes :

SkeâueÛejerÙe SJeb yengÛejerÙe ØemeeceevÙe yebšve keâer heefjYee<ee

oskeâj Devlej yeleeFS~

Ùeefo  keâe yengÛej ØemeeceevÙe yebšve nes, lees GhemeefoMe

 keâe yebšve efueefKeÙes peyeefkeâ otmeje GhemeefoMe

 efmLej ceevee ieÙee nw~

Ùeefo Skeâ melele ÙeeÂefÛÚkeâ Ûej keâe ØeeefÙekeâlee IevelJe

heâueve  Deewj yebšve heâueve  nw, lees efmeæ keâerefpeÙes

efkeâ  keâe yebšve Skeâ meceeve nw~

Deemebpeve meew…Je hejer#eCe kesâ efueÙes keâesuceesieesjesJe-efmcejveesJe hejer#eCe

mecePeeFS leLee Fmekeâer leguevee Deemebpeve meew…Je kesâ hejer#eCe

mes keâerefpeÙes~

eqvecveefueefKele ceW mes efkeâvneR hejer#eCeeW keâer JÙeeKÙee keâerefpeÙes:

ceeve-e f£šveer heje r#eCe~

ceeefOÙekeâe hejer#eCe

megKeelces hejer#eCe



 ≤≤≤

=

×

×

×

×

×

×

χ

χ

DevÙeLee;0

1yx0;k
)y,x(f

(i) k

(ii) f(x)

(iii) f(x/y)

(b) Define and differentiate between univariate

and multivariate normal distribution.

(c) Given that )1p(x
~

 is normally distributed,

Write down the distribution of the

subvector )1q(x )1(

~
 when the other

subvector 1)q–p(x )2(

~
  is held fixed.

)1p(x
~

)1q(x )1(

~

1)q–p(x )2(

~

(d) Obtain the distribution of minimum and

maximum of n order statistics for a ran-

x 

f(x) F(x)

Z=F(x)

6. Discuss the Kolmogorov-Smirnov test of

goodness of fit and compare it with the 2–

test of goodness of fit.

2–

7. Describe any  of the following tests:

(a) Mann-Whitney test

(b) Median test

(c) Sukhatme test
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yengÛejerÙe ØemeeceevÙe yebšve  mes efueÙes ieÙes  Deekeâej kesâ

ÙeeÂefÛÚkeâ ØeefleoMe& kesâ DeeOeej hej ØeeÛeueeW  leLee kesâ DeefOekeâlece

mecYeeefJelee Deekeâuekeâ %eele keâerefpeÙes~

›eâefcele ØeefleoMe&pe keâes mecePeeFS~ JeW ›eâefcele ØeefleoMe&pe

keâe ØeeefÙekeâlee IevelJe heâueve leLee Je sb SJeb JeW ›eâefcele

ØeefleoMe&pe keâe mebÙegòeâ ØeeefÙekeâlee IevelJe heâueve Øeehle keâerefpeÙes,

peneB  nw~

meeceevÙe jwefKekeâ cee@[ue mecyeefvOele keâuheveeDee W mee fnle

heefjYeeef<ele keâe refpeS~

ceevee efkeâ   efJeceerÙe Ûej  keâe ØeeefÙekeâlee IevelJe heâueve :

nw lees DeÛej  keâe ceeve efvekeâeefueÙes leLee ØeeÛeueeW  Deewj

  keâer JÙeeKÙee keâerefpeÙes~

),(N
~

p N

~

4. (a) Explain order statistics. Obtain the prob-

ability density function of rth order statis-

tic and the joint probability density func-

tion of rth and sth order statistics, where

r<s.

r

r s

r<s

(b) If x is a continuous random variable with

distribution function F(x) prove that:

      ,dy)y(h)y–1(y
)!r–n()!1–r(

!n
]x[E

1

0

r–n1–r
)r(

Where h(y)=F–1(y).

(j) Define general linear regression model

along with assumptions usually made.

2. Let a p-dimensional vector 
~
x  has the prob-

ability density function:

)b–x(A)b–x(
2

1
–expK)x(f

~~~~~

then obtain the constant K and interpret the

parameters 
~
b (p×1) and A (p×p)

p-
~
x

)b–x(A)b–x(
2

1
–expK)x(f

~~~~~

K
~
b (p×1)

A (p×p)

3. Obtain the maximum likelihood estimator of

parameters 
~
  and  in ),(N

~
p

 on the basis

of a random sample of size N.

∑µ

µ Σ

∫=






 ′=






 ′=

µ Σ ∑µ
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Ùeefo keâe meleled ÙeeÂefÛÚkeâ yebšve heâueve  nes, lees

efmeæ keâerefpeÙes efkeâ :

      

peneB 

ceevee efkeâ  Deekeâej 4 kesâ ›eâefcele ØeefleoMe&pe

nQ peyeefkeâ meceef„ keâe ØeeefÙekeâlee IevelJe heâueve :

 DevÙeLee nw lees   keâe ceeve %eele keâerefpeÙes~

meleled Øekeâej kesâ yebšve mes Øeehle  Deekeâej kesâ ÙeeÂefÛÚkeâ

ØeefleoMe& kesâ efueÙes ›eâefcele meebKÙeefkeâÙeeW kesâ vÙetvelece SJeb

DeefOekeâlece ›eâefcele keâe yebšve Øeehle keâerefpeÙes~

›eâce Jeeues efJeYeepeve keâes heefjYeeef<ele keâerefpeÙes~

meebKÙekeâe r e fve<keâ<e& ceW ØeeÛeue Je DeØeeÛeue Deei   ve keâer

efJeefOeÙeeB keäÙee nQ?

Deemebpeve ßes…lee mes Deehe keäÙee mecePeles nQ? mecePeeFS~

jveeW keâe JeCe&ve keâerefpeÙes leLee Fmekeâe yebšve efueefKeÙes~

meceeßeÙeCe mes Deehe keäÙee mecePeles nQ?

x F(x)

,dy)y(h)y–1(y
)!r–n()!1–r(

!n
]x[E

1

0

r–n1–r
)r(

h(y)=F–1(y)

5. (a) Let y
1
<y

2
<y

3
<y

4
 denote the order sta-

tistics of a random sample of size 4 from

the population with probability function:

f(x)=2x, 0  x  1

=0, elsewhere obtain the 3y
2

1
P

y
1
<y

2
<y

3
<y

4

f(x)=2x, 0  x  1

=0, 3y
2

1
P

(b) If x is a random variable of continuous

type having probability density function

F(x), Then prove that Z=F(x) has a uni-

form distribution.

dom sample of size n from a distribution

of continuous type.

n

n 

(e) Define quantile of order p.

p-

(f) What are the parametric and non-para-

metric approaches in statistical inference.

(g) What do you understand by a test for

goodness of fit? Explain.

(h) Describe runs and write down its distri-

bution.

(i) Explain the concept of regression.
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