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RAN-2003000205020113

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

Paper - 503, Statistical Inference - I

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)

Name of the Subject :

 Paper - 503, Statistical Inference - I

Subject Code No.: 2003000205020113

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

(4) S>dZu bpSy> Ap‘¡gp A„L$ âñ“p„ ‘|fp NyZ v$ip®h¡ R>¡.
(5)	 Non	programmable	scientific	calculator	is	allowed.

(5) âp¡N°pdfrls kperÞV$auL$ L¡$gL$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) Let x follows a Binomial distribution with parameter θ.  

If T = ax2 + bx + c is an unbiased estimator of θ2,	then	find	constants	 

a,b and c. 

âQg θ hpmp rÜ‘v$u rhsfZdp„’u ev$ÃR> Qg x g¡hpdp„ Apìep¡ R>¡. Å¡  
T = ax2 + bx + c A¡ θ2 A“rc“s ApNZ“L$pf lp¡e sp¡ a,b A“¡ c “u qL$„ds d¡mhp¡.

 (ii) Find Fisher’s amount of function for parameter θ for N(θ,σ2),  

where σ2 is known 

S>epf¡ σ2 ops lp¡e Ðepf¡ N(θ,σ2) k„cph“p rhsfZ dp„“p θ dpV$¡ qaif“y„ A¡dpDÞV$ 

Ap¡a CÞa$p¡fd¡i“ rh^¡e d¡mhp¡.

*RAN-2003000205020113*
R A N - 2 0 0 3 0 0 0 2 0 5 0 2 0 1 1 3



RAN-2003000205020113 ] [ 2 ] [ Contd. P
0
1
7
0

 (iii) Show that Poisson distribution with parameter θ is a member of one 

parameter family of exponential distribution. 

θ âQghpmy„ ‘p¡ek“ rhsfZ A¡ A¡L$ âQghpmp Opsp„L$ue rhsfZhpmp kd|l“p¡  

kæe R>¡.
 (iv) Explain : Decision function 

kdÅhp¡ : r“Z®epÐdL$ rh^¡e.

Q-2 (a) Attempt any one.  

Nd¡ s¡ A¡L$ âñ“p¡ DÑf Ap‘p¡.    (5) 

(i) Show that the problem of testing of hypothesis and point estimation  

 is a particular case of decision problem. 

 bsphp¡ L¡ $‘qfL$ë‘“p ‘qfnZ, tbv$y ApNZ“ A¡ r“Z®e rkÝ^p„s“p¡ rhrióV$  
 âL$pf R>¡.

  (ii) In usual notation prove that if minimum variance unbiased estimator  

 exists then it is essentially unique. 

 âQrgs k„L¡$sdp„ kprbs L$fp¡ L¡$ Å¡ Þey“sd rhQfZ A“rc“s ApNZ“L$pf 
 A[õsÐh ^fphsp¡ lp¡e sp¡ s¡ dpÓ A¡L$ A“¡ A¡L$ S> lp¡e R>¡.

 (b) Attempt any two.    (10) 

Nd¡ s¡ b¡ âñp¡“p DÑf Ap‘p¡.

  (i) A random variable x has a binomial distribution with parameter θ.  

 If the decision d(x) = 
n

x
 and the loss function is l (θ, d) =(d-θ)2  

 Then	find	the	risk	function 

 âQg θ $hpmp rÜ‘v$u rhsfZdp’u ev$ÃR> Qg X g¡hpdp Aph¡ R>¡. Å¡ d(x) = 
n

x    

 r“Z®epÐdL$ rh^¡e A“ “yL$ip“ rh^¡e l (θ, d) =(d-θ)2 lp¡e sp¡ Å¡Md 

 rh^¡e d¡mhp¡.

  (ii) Suppose x1,x2,........xn is random sample taken from population  

	 with	finite	mean	µ	and	finite	variance	σ2,	then	find	an	unbiased	 

 estimator of  σ2. 

 ‘qfrds dÝeL$ µ$ ‘qfrds σ2 rhQfZhpmu kdrôdp’u x1,x2,........xn  

 L$v$“p¡ ev$ÃR> r“v$i® g¡hpdp Aph¡ R¡. >sp¡ σ2 “p¡ A“rc“s ApNZ“L$pf d¡mhp¡.

  (iii) Let x1,x2,........xn be a random sample drawn from a Exponential 

 distribution with parameter θ	then	find	minimum	variance	bound 

 unbiased estimator of θ. 

 x1,x2,........xn L$v$“p¡ ev$ÃR> r“v$i® Opsp„L$ue rhsfZ L¡$ S>¡“p¡ âQg θ lp¡e  

 s¡dp„’u g¡hpdp„ Apìep¡ lp¡e sp¡ θ  “p¡ Þey“sd rhQfZ bÝ^ A“rc“s  

 ApNZ“L$pf d¡mhp¡.
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Q-3 (a)  Attempt any one.     (5) 

Nd¡ s¡ A¡L$ âñ“p¡ DÑf Ap‘p¡.

  (i) State and prove Cramer Rao inequality with regularity conditions. 

 ‘epp®às ifsp¡ S>Zphu âQrgs k„L¡$sdp„ L°¡$df fph Akdsp gMp¡ A“¡ kprbs L$fp¡.

  (ii) Obtain the condition for existence of minimum variance bound  

 unbiased estimator. 

 Þey“sd rhQfZ bÂ^ A“rc“s ApNZ“L$pf dpV$¡“p A[õsÐh dpV$¡“u ifs  
 d¡mhp¡.

 (b) Attempt any two.    (10) 

Nd¡ s¡ b¡ âñp¡“p DÑf Ap‘p¡.

  (i) Let x1,x2,........,,xn be a random sample drawn from a population  

 with p.d.f. ƒ(x,θ) = l;      θ < x < θ + 1 

		 Then	find	consistent	estimator	of	θ. 

 Å¡ ev$ÃR> r“v$i® A¡hu kdróV$dp„’u g¡hpdp„’u g¡hpdp„ Apìep¡ R>¡ L¡$ S>¡“y k„cph“p 

  OV$Ðh rh^¡e$ ƒ(x,θ) = l;      θ < x < θ + 1 R>¡ sp¡ θ dpV$¡ kpd®Õe rh^¡e  

 d¡mhp¡.

  (ii) Show that Bernoulli distribution with parameter θ is a member of 

 one parameter family of exponential distribution. Find complete 

	 sufficient	statistics	of	θ	and	also	find	UMVUE	of	θ. 

 âpQg θ hpmy„ b“p£gu rhsfZ A¡ h“ ‘¡fpduV$f a¡dugu Ap¡a A¡L$k ‘p¡Þiueg“p¡   
 kd|l R>¡. s¡ θ dpV$¡ L$ç‘guV$ ‘ep®á rh^¡e d¡mhp¡ s’p θ dpV¡ UMVUE	 

 d¡mhp¡.

  (iii) Define	scale	parameter. 

 Let  x1,x2,........,,xn  be a random sample drawn from a following  

 distribution ƒ(x, θ) = 1 ; θ -
2

1
< x1 < θ + 

2

1
   

 Find Pitman estimator of  θ. 

 õL¡$g âQg“u ìep¿ep Ap‘p¡. 

 x1,x2,........,,xn   L$v$“p¡ ev$ÃR> r“v$i® “uQ¡“p k„cph“p rhsfZdp„’u g¡hpdp„  

 Apìep¡ lp¡e sp¡ θ “p¡  r‘V$dp“ ApNZ“L$pf d¡mhp¡. 

   ƒ(x, θ) = 1 ; θ -
2

1
< x1 < θ + 

2

1
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Q-4   Answer any two of the following questions (12)  

 Nd¡ s¡ b¡ âñp¡“p DÑf Ap‘p¡.   

 (i) State and prove factorization theorem. 

Aheh âd¡e gMp¡ A“¡ kprbs L$fp¡.

 (ii) In usual notation prove that if n→∞, E(Tn) → θ and V(Tn) → 0 then  

prove that Tn is a consistent estimator of θ.

  âQrgs k„L¡$sdp„ Å¡ n→∞, E(Tn) → θ A“¡ V(Tn) → 0 lp¡e sp¡ kprbs L$fp¡ L¡$ 

Tn A¡ âQg θ $kpdÕe® ApNZ“L$pf R>¡.

 (iii) In usual notation state and prove Rao- Black well theorem.

  âQrgs k„L¡$sdp„ fph åg¡L$ h¡g âd¡e gMp¡ A“¡ kprbs L$fp¡.


