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RAN-2003000205020116

T.Y.B.Sc.Sem.-V (Statistics) Examination March - 2023

Paper : 506, Sampling

k|Q“p : / Instructions

(1)

 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 T.Y.B.Sc.Sem.-V (Statistics)

Name of the Subject :

 Paper :506, Sampling

Subject Code No.: 2003000205020116

Seat No.:

Student’s Signature
 

(2) Answer the following questions.

(2) b^p S> âñp¡ aqfS>eps R>¡.
(3) Logarithmic tables and statistical tables will be supplied on request

(3) gOyNyZL$ue L$p¡ôL$ A“¡ Ap„L$X$pL$ue L$p¡ôL$ rh“„su’u Ap‘hpdp„ Aphi¡.
(4) Figures given to the right indicate the marks of the question.

(4) S>dZubpSy> Ap‘¡gp A„L$ âñ“p„ ‘|fp NyZ v$ip®h¡ R>¡.

(5)	 Non	programmable	scientific	calculator	is	allowed

(5) âp¡N°pdfrls kpe[ÞV$auL$ L¡$ëL$eyg¡V$f“p¡ D‘ep¡N L$fu iL$pi¡.

Q-l   Answer the following.   (8) 
 “uQ¡“p âñp¡“p„ DÑf Ap‘p¡. 

 (i) In usual notations prove that for Simple random sampling without  

replacement E( yn) = YN

  âQrgs k„L¡$s A“ykpf kprbs L$fp¡ L¡$ ‘yfhZu frls kfm ev$ÃR> r“v$i®“ ‘Ùrs  

dpV$¡ E( yn) = YN

 (ii) In usual notations,for SRSWOR show that the probability of  

realization of any sample from The sample space is 
n
N

1

d n

  âQrgs k„L¡$s A“ykpf kprbs L$fp¡ L¡$ ‘yfhZu frls kfm ev$ÃR> r“v$i®“ 

  ‘Ùrs dpV$¡ r“v$i®dp„’u L$p¡C ‘Z r“v$i®“u hpõsrhL$sp“u k„cph“p 
n
N

1

d n  ’pe.
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 (iii) For	a	stratified	random	sample	N1=15, N2=20, N3=25, y1= 30, 

  y2 = 45, and y3	=	70	Then	find	yst

  A¡L$ õsfus ev$ÃR> r“v$i® dpV$¡ N1=15, N2=20, N3=25, y1= 30, 

  y2 = 45, A“¡ y3 = 70 lp¡e sp¡ yst ip¡^p¡.

 (iv) Information available for a population having 4 strata 

  N1 = 200,  N2 = 100, N3 = 500, N4 = 400

  S1 = 3,  S2 = 2, S3 = 5, S4 = 4 

If	stratified	sample	of	size	180	is	drawn	from	the	population	then	what	 

will be the size of the sample taken from each strata using Neyman  

allocation. 

4 õsf hpmu A¡L$ kdrô dp„V$¡ “uQ¡“u dprlsu dm¡ R>¡.

  N1 = 200,  N2 = 100, N3 = 500, N4 = 400

  S1 = 3,  S2 = 2, S3 = 5, S4 = 4 

Ap kdrôdp„’u 180 A¡L$dp¡“p¡ õsqfs r“v$i® g¡hp“p¡ lp¡e sp¡ “¡dp““u apmhZu Üpfp  
‘k„v$ L$fhp“p¡ lp¡e sp¡ v$f¡L$ õsfdp„’u L¡$V$gp A¡L$d“p¡ r“v$i® ‘k„v$ L$fhp¡ Å¡CA¡.

Q-2  Attempt any two.    (14) 
Nd¡ s¡ b¡ âñp¡“p„ DÑf Ap‘p¡.

 (i) In usual notations obtain the formula of sample size n
°
 for  

SRSWOR.  

âQrgs k„L¡$s A“ykpf ‘yfhZu frls kfm ev$ÃR> r“v$i®“ ‘Ý^rs dpV$¡ r“v$i® L$v$  
n
°
 “y„ k|Ó d¡mhp¡.

 (ii) In usual notation for SRSWOR prove that V(yn) = 
n

1

n

1
-` jS2

  âQrgs k„L¡$sdp„ SRSWOR dpV$¡ kprbs L$fp¡ L¡$ V(yn) = 
n

1

n

1
-` jS2

	 (iii)	 For	stratified	random	sampling	in	usual	notation	prove	that

  (i) E(yst ) = Y

  (ii) v (yst ) = 
N

1
Ni

i

k 2

1=

/
n N

S
1 1

i i
i
2

-a k
  õsqfs r“v$i®“ ‘Ý^rs dpV$¡ âQrgs k„L¡$sdp„ kprbs L$fp¡ L¡$

  (i) E(yst ) = Y

  (ii) v (yst ) = 
N

1
Ni

i

k 2

1=

/
n N

S
1 1

i i
i
2

-a k
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Q-3  Attempt any two.    (14) 
Nd¡ s¡ b¡ âñp¡“p„ DÑf Ap‘p¡.

 (i) In usual notation prove that V(ysys ) = n
S

N
N 1

2
-

-: D
N

N K
S

2
-

  âQrgs k„L¡$sdp„ kprbs L$fp¡ L¡$ V(ysys ) = n
S

N
N 1

2
-

-: D
N

N K
S

2
-

 (ii) In	a	stratified	random	sampling	for	a	given	cost	function	

  C = a + ∑
h 1

L

=  Cn nn if nha 
Ch

N Sh h  then V(yst ) become minimum.

  õsfus ev$ÃR> r“v$i®“ ‘Ý^rs dpV$¡ Ap‘¡g MQ® rh^¡e C = a + ∑
h 1

L

=  Cn nn 

  dpV$¡ bsphp¡ L¡$ Å¡ nha 
Ch

N Sh h  lp¡e sp¡ V(yst ) Ap¡R>pdp„ Ap¡Ry>„ dmi¡.

 (iii) In usual notation for simple random sampling with replacement prove 

  that v (y ) = 
1

N

N

n
S

2-

  ‘|fhZu krls ev$ÃR> r“v$i®“ ‘Ý^rs dpV$¡ âQrgs k„L¡$sdp„ kprbs L$fp¡ L¡$

  v (y ) = 
1

N

N

n
S

2-

Q-4  Attempt any two.    (14) 
Nd¡ s¡ b¡ âñp¡“p„ DÑf Ap‘p¡.

 (i) In usual notations prove that  V(ysys ) = n
s

N
N 1

2
-: D  (1+(n-1)ρ)

  âQrgs k„L¡$sdp„ kprbs L$fp¡ L¡$ V(ysys ) = n
s

N
N 1

2
-: D  (1+(n-1)ρ)

 (ii)	 For	finite	population	with	proportion	of	sampling,	In	usual	notation	

  prove that V(P ) = .
N
N n

n
PQ

1-

-
 

  ipÞs kdrôdp„’u âdpZp¡“p r“v$i®“ dpV$¡ âQrgs k„L¡$sp¡dp„ kprbs L$fp¡ L¡$

  V(P ) = .
N
N n

n
PQ

1-

-
 

 (iii) In usual notation prove that V (yst )N  ≤ V (yst )P   ≤ V (yst )SRS .

  âQrgs k„L¡$sdp„ kprbs L$fp¡ L¡$ V (yst )N  ≤ V (yst )P   ≤ V (yst )SRS .


