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STATISTICS

First Paper

(Non-parametric Inference & Regression Analysis)

Time Allowed : Three Hours ] [ Maximum Marks : 75

Attempt total questions taking one

from each unit and  which

is .

1. (a) Write probability density function of mul-

tivariate normal distribution.

(b) What are the assumptions in general lin-

ear model?

u(0,1) y
1
, y

5

(j) Describe test of randomness of a given

sample.

2. If ),(N~X p , find the moment generating func-

tion of X Hence show that XDZ pq  (q  p)

follows multivariate normal distribution.

),(N~X p , X

XDZ pq

(q  p) 

3. Find the M.L.E. of and  in ),(Np .

),(Np

ØelÙeskeâ FkeâeF& mes ØeMve ueskeâj pee s efkeâ

nw, meefnle kegâue ØeMve keâerefpeS~

yengÛejerÙe ØemeeceevÙe yebšve keâe ØeeefÙekeâlee IevelJe Heâueve

efueefKeÙe s~

meeceevÙe jwefKekeâ cee@[ue keâer keâuheveeSB keäÙee nQ?

ØeefleoMe& keâer mes ›eâefcele ØeefleoMe&pe nw~ 

keâe IevelJe Heâueve efvekeâeefueS~

Skeâ efoÙes ngÙes ØeefleoMe& kesâ efueS Skeâ ÙeeÂefÛÚke=âle hejer#eCe

keâe JeCe&ve keâerefpeS~

Ùee fo lee s  keâe DeeIetCe&peefvele Heâueve %eele

keâerefpeS~ Fmekeâer meneÙelee mes efmeæ keâerefpeS efkeâ 

keâe yebšve Yeer yengÛejerÙe ØemeeceevÙe nesiee~

 ceW  SJeb keâe DeefOekeâlece mebYeeefJekeâlee Deekeâuekeâ

efvekeâee fueS~

Skeâ ØeMve meb. 1 

DeefveJeeÙe& heeBÛe 

FkeâeF& 
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(c) When are the Sign test, Sukhatme test &

Kolmogorov-Smirnov test used?

(d) Define elementary coverages.

(e) Let x
1
, x

2
, x

3
 be independent random vari-

ables with p.d.f.

f(x) = e–(x – ), x 

Determine the constant c = c( )

for which

P[  < x
(3)

 < c] = 0.96

 x
1
, x

2
, x

3

f(x) = e–(x – ), x 

 c = c( ) 

P[  < x
(3)

 < c] = 0.96

(f) Explain the consequences of violation of

assumptions in linear model.

(g) Let  f(x,y) = k ; 0  x  y  1

 0 ; otherwise

Find (i) k (ii) fx(x) (iii) fy(y)

 f(x,y) = k ; 0  x  y  1

 0 ; 

 (i) k (ii) fx(x) (iii) fy(y)

(h) What are goodness of fit tests?

(i) Let y
1
 < y

2
 < y

3
 < y

4
 < y

5
 denote the

order statistics of a random sample of

size 5 from u(0,1), Find the p.d.f. of y
1
 &

y
5
.

 y
1
 < y

2
 < y

3
 < y

4
 < y

5

efÛevn hejer#eCe, megKeelces keâe heje r#eCe SJe b keâesuceesieesjesJe

efmejvee@Je keâe hejer#eCe keâye ØeÙeesie efkeâÙee peelee nw?

meeOeejCe JÙeefhleÙeeW keâer heefjYee<ee oerefpeS~

Ùee fo mJelev$e ÙeeÂefÛÚkeâ Ûej nw efpevekeâe

ØeeefÙekeâlee IevelJe Heâueve

nes lees efmLejebkeâ keâe ceeve efvekeâeefueS peyeefkeâ :

jwefKekeâ Øeefle¤he ceW ueer ieÙeer keâuheveeDeeW kesâ DemelÙe nesves kesâ

heefjCeece mecePeeFÙes~

Ùeefo 

DevÙe$e

lees Øeehle keâerefpeS 

Deemebpeve meew‰lee kesâ hejer#eCe keäÙee nw?

ceevee Deekeâej 5 kesâ

θ ≥ θ

θ

θ

θ ≥ θ

θ

θ

≤ ≤ ≤

≤ ≤ ≤
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Unit-II

-II

Unit-IV

-IV FkeâeF&FkeâeF&

4. Find the distribution of sample median for a

sample x
1
,x

2
, ..... x

n
 when :

(i) n is even

(ii) n is odd.

x
1
,x

2
, ..... x

n 

(i) n

(ii) n 

5. (a) Let x
(1)

, x
(2)

, ..... x
(n)

 be the set of order

statistics of random variables x
(1)

, x
(2)

,

...x
(n)

 with common p.d.f.

otherwise,0

0xif,e
)x(f

x

8. Obtain the least square estimate of ~  in the

model  1n~1k
~

kn~1n~
uxY  and discuss its

properties.

1n~1k
~

kn~1n~
uxY

~

9. Present a detailed account of tests of hypoth-

esis concering 
~
 in the model :

~~~
uxy

under the normality assumption.

~~~
uxy

~

ØeefleoMe& kesâ efueS ceeefOÙekeâe keâe yebšve efvekeâeefueS

peyeefkeâ :

 mece nw

efJe<ece nw~

cee@[ue ceW  keâe vÙetvelece Jeie& efJeefOe

mes Deekeâuekeâ efvekeâeefueS Deewj Fmekesâ iegCeeW keâer JÙeeKÙee keâerefpeS~

Øeefle¤he : 

ceW  mes mecyeefvOele keâuheveeDeeW kesâ hejer#eCeeW keâer JÙeeKÙee keâerefpeS

peyeefkeâ ØemeeceevÙelee keâe ØeefleyevOe ceeve efueÙee ieÙee nes~



 ≥β

=
β−

β

×××× +β=

×××× +β= β

β

+β=

+β=

β

(8) (5)
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(i) Show that x
(r)

 and x
(s)

 – x
(r)

 are in-

dependent for any s > r.

(ii) Find the p.d.f. of x
(r+1)

 – x
(r)

.

(b) Let the joint p.d.f. of x and y be

otherwise;0

1y,x0;)yx(x
7

12
)y,x(f

Let u = Min (x,y), v = Max (x,y).

Find the joints p.d.f. of u & v.

(a) x
(1)

, x
(2)

, ..... x
(n)

,

,0

0x,e
)x(f

x ,

x
(1)

, x
(2)

, ...x
(n) 

(i)  x
(r)

 x
(s)

 – x
(r)

 s > r

(ii) x
(r+1)

 – x
(r)

(b) x  y 

;0

1y,x0;)y,x(f )yx(x
7

12

u = (x,y), v =  (x,y),

u v 

6. (a) Explain a non-parametric test for testing

that median of a continuous distribution

is m
0
 (given).

m
0 

(b) Describe Mann-Whitney test.

7. Give a detailed comparison of parametric with

non-parametric test.







<<+=



 ≥β

=
β−







<<= +

ceevee efkeâ Ûejebs  efpevekeâe heer.[er.SHeâ.

kesâ ›eâefcele ØeefleoMe&pe nQ~

oMeeF&Ùes efkeâ Deewj mJeleb$e Ûej nQ,

peyeefkeâ

keâe heer.[er.SHeâ. %eele keâerefpeS~

ceevee keâer Deewj keâe mebÙegòeâ yebšve,

ceevee vÙetvelece DeefOekeâlece

lees Deewj keâe mebÙegòeâ yebšve %eele keâerefpeS~

melele yebšve ceW ceeefOÙekeâe (efoÙee) nw, Fmekesâ hejer#eCe

nsleg DeØeeÛeue hejer#eCe mecePeeFÙes~

cewve-efJnšveer hejer#eCe mecePeeFÙes~

ØeeÛeue leLee iewj-ØeeÛeue hejer#eCe ceW Devlej keâer          keâerefpeS~

DevÙeLee

nw

DevÙeLee

Unit-III

-IIIFkeâeF&

(6) (7)
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