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RAN-2003000205020114

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

Paper - 504, Statistical Inference-II

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 - 504, Statistical Inference-II

Subject Code No.: 2003000205020114

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¡$ëpL$eyg¡V$f“p¡ D‘ep¡N L$fu iL$pi¡

Q. 1.  Answer the following   (8) 

“uQ¡“p âñp¡“p„ DÑf Ap‘p¡.

 (i) If (30, 40, 50, 60, 70) is a random sample drawn from a p.d.f  

ƒ (x,θ) = e
1

i

x

i
-

 x ≥ 0 

= 0             e.w.

	 	 Then	find	the	maximum	likelihood	estimator	of	θ. 

Å¡ (30, 40, 50, 60, 70) A¡ k„cph“p OV$Ðh rh^¡e

  ƒ (x,θ) = e
1

i

x

i
-

, x ≥ 0 

= 0             e.w. 

dp„’u d¡mh¡g Ahgp¡L$“p¡“p¡ ev$ÃR> r“v$i® lp¡e sp¡ θ “p¡ dlÑd rhk„cph“p  
ApNZ“L$pf d¡mhp¡.
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 (ii) If (0.7, 0.75, 0.8, 0.85, 0.9) is a random sample drawn from a p.d.f. 

ƒ (x,θ) = (θ + 2) x θ+1                0 < x < 1, 

 =0           e.w. 

Then	find	estimator	of	θ by method of moment. 

Å¡ (0.7, 0.75, 0.8, 0.85, 0.9)  A¡ k„cph“p OV$Ðh rh^¡e

  ƒ (x,θ) =(θ + 2) x θ+1               0 < x < 1, 

 =0           e.w. 

dp„’u d¡mh¡g Ahgp¡L$“p¡“p¡ ev$ÃR> r“v$i® lp¡e sp¡ θ “p¡ ApNZ“L$pf âOpsp¡“u  

fus¡ d¡mhp¡.

 (iii) If two random samples of size 10 and 15 are drawn from N(µ1, σ	21) and  

N(µ2, σ	22) yields x1 = 50, x2 = 60, S1 = 6.1, S2	=	4.5	then	find	the	value	 

of pivotal quantity for testing the hypothesis µ1 = µ2. 

Å¡ 10 A“¡ 15 A¡L$dp¡“p b¡ ev$ÃR> r“v$ip®¡ N(µ1, σ	21) A“¡ N(µ2, σ	22)dp„’u 
d¡mh¡g lp¡e A“¡ s¡ x1 = 50, x2 = 60, S1 = 6.1, S2 = 4.5 âpá L$fsp¡ lp¡e sp¡  
‘qfLë‘“p µ1 = µ2 ‘qfnZ dpV$¡“u ‘uhp¡V$g L$hp¡ÞV$uV$u“u qL$„ds d¡mhp¡.

 (iv) If a random sample of size 5 is taken from a normal population yields  

x = 36.8, S	=	2.8	then	find	90%	confidence	interval	for	population	mean	µ.   

5 L$v$“p¡ ev$ÃR> r“v$i® âdpÎe kdróV$dp„’u d¡mhhpdp„ Apìep¡ lp¡e A“¡ s¡  
x = 36.8, S = 2.8 d¡mh¡ R>¡ sp¡ kdrô dÝeL$ µ dpV$¡ 90% rhðpk“ue kudp d¡mhp¡.

Q. 2. (a) Nd¡ s¡ A¡L$ âñ“p¡ DÑf Ap‘p¡.  
Attempt any one.   (5)

  (i) Estimate θ using method of moment for the following probability  

 distribution.

   (1) ƒ(x, θ) =  
a
P

P

C
e-ax x p-1;      0 < x < ∞, a > 0, P > 0, θ = (a, p)

   (2) ƒ(x, θ) =  θxi
 θ-1;    0 < xi < 1, θ > 0

   “uQ¡“p„ rhsfZdp„“p âQg θ “p„ ApNZ“L$pf âOpsp¡“u fus hp‘fu“¡ d¡mhp¡.

   (1) ƒ(x, a, P) =  
a
P

P

C
e-ax x p-1;      0 < x < ∞, a > 0, P > 0, θ = (a, p)

   (2) ƒ(x, θ) =  θxi
 θ-1;    0 < xi < 1, θ > 0

  (ii) Write detail notes on best independent linear combination of  

 unbiased estimators.

   r“f‘¡n A“rc“s ApNZL$p¡“„y î¡óW$$ f¥rML$ k„ep¡S>“ ‘f krhõspf “p¡„^ gMp¡.
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 (b)  Nd¡ s¡ b¡ âñp¡“p„ DÑf Ap‘p¡.    (10)
   Attempt any two.

  (i) (a) If  T =  
T T

2

1 2+^ h
,  where T1 and T2	are	efficient	estimators	 

  with variance v, and ρ	is	the	correlation	coefficient	between	 

  T1 and T2 then  prove that V(T) =
V

2

1 t+^ h
.  

  Å¡ T =  
T T

2

1 2+^ h
S>ep„ T1 A“¡ T2 b„“¡ v$n ApNZ“L$pfp¡ lp¡e A“¡ 

   s¡d“p rhQfZp¡ V lp¡e A“¡ ρ A¡ T1 A“¡ T2 $hÃQ¡“p¡ klkb„^pL$ lp¡e  

  sp¡ kprbs L$fp¡ L¡$ V(T) =
V

2

1 t+^ h
$.

   (b) If T1 and T2 are two unbiased estimators with same variance,  

  e is the ratio of the variance of best estimator and the common 

  variance. ρ	is	the	correlation	coefficient	between	T1 and T2.  

  Then show that ρ ≥ 2e -1. 

  Å¡ T1 A“¡ T2 A¡ b„“¡ A“rc“s ApNZ“L$pfp¡ kdp“ rhQfZhpmp  
  lp¡e A“¡ e A¡ î¡óW$$ ApNZ“L$pf“y„ rhQfZ A“¡ kpdpÞe rhQfZ“p¡  

  f¡kuep¡ lp¡e A“¡ ρ A¡ T1 A“¡ T2 hÃQ¡“p¡ klkb„^pL$ lp¡e sp¡ bsphp¡  
  L¡$ ρ ≥$ 2e -1.

	 	 (ii)	 Find	maximum	likelihood	estimators	of	θ for the following probability   

 distributions.

   (i) ƒ (x, θ) = 
1

i
               0 < x < θ

   (ii) ƒ (x, θ) =  θ x θ -1        0 < x < 1

   “uQ¡“p„ rhsfZp¡dp„“p âQg θ “p„ dlÑd rhk„cph“p ApNZ“L$pf d¡mhp¡.

   (i) ƒ (x, θ) = 
1

i
               0 < x < θ

   (ii) ƒ (x, θ) =  θ x θ -1        0 < x < 1

  (iii) In usual notation prove that sample mean x is a best linear  

 combination of independent unbiased estimators of population  

 mean µ. 

 âQrgs k„L¡$sdp„ kprbs L$fp¡ L¡$ r“v$i® dÝeL$ x A¡ kdróV$ dÝeL µ “p¡ î¡óW$$  
 kyf¡M A“rc“s ApNZ“L$pf R>¡.
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Q-3 (a) Attempt any one.    (5) 

Nd¡ s¡ A¡L$ âñ“p¡ DÑf Ap‘p¡.
	 	 (i)	 Explain	method	of	moment	for	estimation	of	parameter	with	Its		 	

 limitations. 

 âQg“p ApNZ“ dpV$¡“u âOps“u fus s¡“u dep®v$p krls kdÅhp¡.
	 	 (ii)	 Explain	method	of	finding	maximum	likelihood	estimators	for	 

 group data. 

 dlÑd rhk„cph“p ApNZ“L$pf d¡mhhp“u fus N°y‘ dprlsu dpV$¡“u ‘Ý^rs  
 hZ®hp¡.

 (b)  Attempt any two.   (10) 

Nd¡ s¡ b¡$ âñp¡“p„ DÑf Ap‘p¡. 
  (i) If X1, X2,..... Xn is a random sample drawn from N(µ, σ2), where  

 both µ and σ	are	unknown	then	find	100(l-a)%	confidence	interval	 

 for parameter σ2. 

 Å¡ X1, X2,..... Xn A¡ N(µ, σ2) dp„’u d¡mh¡g ev$ÃR> r“v$i® lp¡e A“¡ µ A“¡  
 σ> b„“¡ Aops lp¡e sp¡ σ2 dpV$¡ 100(l-a)% rhðpk“ue A„sfpg d¡mhp¡.

  (ii) If X1, X2,..... Xn is a random sample drawn from N(µ, σ2), where  

 both µ and σ	are	unknown	then	find	100(l-a)%	confidence	interval	 

 for parameterµ. 

 Å¡ X1, X2,..... Xn A¡ N(µ, σ2) dp„’u d¡mh¡g ev$ÃR> r“v$i® lp¡e A“¡ µ  
 A“¡ σ b„“¡ Aops lp¡e sp¡ µ dpV$¡ 100(l-a)%	 rhðpk“ue A„sfpg d¡mhp¡.

  (iii)	 Explain	the	method	of	maximum	likelihood	estimation	for	the 

 estimation of parameters. 

 âQg“p ApNZ“ dpV$¡“u dlÑd rhk„cph“p“u ‘Ý^rs kdÅhp¡.

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

Nd¡ s¡ b¡$ âñp¡“p„ DÑf Ap‘p¡.
	 (i)	 Obtain	the	properties	of	maximum	likelihood	estimator. 

dlÑd rhk„cph“p ApNZ“L$pf“p NyZ^dp£ S>Zphp¡.
 (ii) Obtain estimator of  β

∼
 using least square method for 

∼
Y = X β

∼

 + 
∼
e .  

Show that the estimator of β  
∼

 is an unbiased estimator of β
∼

 also	find	its	

variance. 

Þey“sd hN®“u fus¡  
∼

Y = X β
∼

 + 
∼
e . dpV$¡ β

∼

 “p¡ ApNZ“ L$pf d¡mhp¡ A“¡ β
∼

 “p¡  
ApNZ“L$pf A¡ β

∼

 “p¡ A“rcss ApNZ“L$pf ’pe A¡d bsphp¡ s’p s¡“y„ rhQfZ  
‘Z d¡mhp¡.

	 (iii)	 Explain	the	method	of	finding	confidence	interval	based	on	large	sample. 

Nyfy r“v$i® ‘f Ap^pqfs rhðpk“ue A„sfpg d¡mhhp“u ‘Â^rs hZ®hp¡.


