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RAN-2508000605020012
T. Y. B. Com. (Sem.-V) Examination March - 2026

Major : Statistics - Paper VI : Statistical Inference

 [ Total Marks: 50

k|Q“p : / Instructions

(1) D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
 Fill up strictly the above details on your answer book

(2) The digit to the right indicates the full marks of the question

(3) Statistical tables and simple calculators may be used.

(4) Chart paper will be provided on demand.

Seat No.:

Student’s Signature

Q. 1.  Answer the following questions. (Any Five) 10
  “uQ¡“p âñp¡“p Åhpb Ap‘p¡. (L$p¡C‘Z ‘p„Q)
 1.	 Write	a	definition	of	Parameter	and	Statistic.

  âpQg A“¡ ApNZL$“u ìep¿ep gMp¡.
 2. State properties of good estimator.

  kpfp ApNZL$“p NyZ^d® S>Zphp¡.
 3. List the type of Probability distribution. Also give one example of all type of 

Probability distribution with their parameters.

  v$f¡L$ âL$pf“p k„cph“p rhsfZ“u epv$u S>Zphp¡. D‘fp„s v$f¡L$ âL$pf“p k„cph“p rhsfZ“y„ A¡L$ 
Dv$plfZ s¡“p âpQg kp’¡ S>Zphp¡.

 4. Explain maximum likelihood function.

  dlsd rhk„cph“p rh^¡e kdÅhp¡.
 5.	 Note	the	confidence	interval	of	difference	of	two	normal	population	means.

  b¡ âdpÎe rhsfZp¡“p„ dÝeL$p¡ hÃQ¡“p saphs dpV¡$“p¡ rhðk“ue A„sqfs S>Zphp¡.
 6. Let X = {x1, x2} is a sample of two independent observation taken from population 

with mean µ. So, under which conditions dose ax1 + bx2 become the unbiased 

estimator of µ? Where a and b are constants.

  µ dÝeL$ hpmu âdpÎe kdrô$dp„’u b¡ r“f‘¡n Ahgp¡L$“p¡“p¡ A¡L$ r“v$i® X = {x1, x2} guO¡g R>¡. 
  sp¡ L$C ifs l¡W$m ax1 + bx2 A¡ µ “p¡ A“rc“s ApNZ“L$pf b“i¡? Äep„ a A“¡ b AQmp„L$p¡ R>¡.
 7.	 Explain	Sufficiency.

  ‘ep®áp kdÅhp¡.

Q. 2. (a) For a normal population with mean µ	and	variance	σ2, show that the sample  5

  mean x	is	more	efficient	than	the	sample	median	M. 
  dÝeL$ µ A“¡ qhQfZ σ2 hpmu âdpÎe kdrô$ dpV¡$ v$ip®hp¡ L¡$ r“v$i® dÝeL$ x A¡ r“v$i® dÝeõ’ M	

  L$fsp„ h^y v$n R>¡.
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 (b) Find the maximum likelihood estimate of θ for the probability density function 5

  f (x, θ) = 
!

e–

\
ii \

 where x = 0,1, 2, ...; θ > 0 

  k„cph“p rh^¡e f (x, θ) = 
!

e–

\
ii \

 Äep„ x = 0,1, 2, ...; θ > 0 dpV¡ θ “p¡ dlsd rhk„cphp“p 
  ApNZL$ d¡mhp¡.
 (c) Show that the sample mean x is an unbiased estimator and consistent estimator of 4

  population mean µ. 
  r“v$i® dÝeL$ x  A¡ kdrô$ dÝeL$ µ “p¡ A“rc“s A“¡ kyk„Ns ApNZ“L$pf R>¡ s¡d v$ip®hp¡.

OR / A’hp
Q. 2. (a) For the normally distributed random variable x with the probability mass function 5
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v

\ n` j ,  show that sample mean is a consistent estimator of population

  mean. 

  âdpÎe ‘Z¡ rhsqfs Qg x  “y„ k„cph“p OV$Ðh rh^¡e 
2
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v

\ n` j dpV¡$ v$ip®hp¡ L¡$ r“v$i® 
dÝeL$ A¡ kdrô$ dÝeL$“p¡ kyk„Ns ApNZL$ R>¡.

 (b) Find the maximum likelihood estimate of θ for the probability function  5

  f (x, θ) = 
e –

i
i
\

  k„cph“p rh^¡e f (x, θ) = 
e –

i
i
\

 dpV¡$ θ  “p¡ dlsd rhk„cph“p ApNZL$ ip¡^p¡.
 (c) If t1 and t2 are unbiased estimator of θ then show that 

3
t 2t1 2+

 is also an unbiased  4

  estimator of θ. 
  Å¡ t1 A“¡ t2 b„“¡ θ “p A“rc“s ApNZL$ lp¡e sp¡ v$ip®hp¡ L¡$ 

3
t 2t1 2+

 A¡ ‘Z θ “p¡ A“rc“s 
  ApNZL$ R>¡.

Q. 3. (a) State	the	confidence	interval	of	µ	when	value	of	σ2 is known and unknown.  6
  Following information are obtained for the random samples of size 12 and 9 selected 

randomly from two normal populations N(µx,σ
2) and N(µy,σ

2).

  x = 5.2, 
2

S\  = 64, y = 3.4, 
2

Sy  = 48
	 	 Find	95%	and	99%	confidence	interval	for	the	difference	of	two	normal	populations	

means. 
  Äepf¡ σ2 ops A“¡ Aops lp¡e Ðepf¡ µ dpV¡$ rhðk“ue A„sqfs S>Zphp¡. b¡ âdpÎe rhsfZp¡ 

N(µx,σ
2) A“¡ N(µy,σ

2) dp„’u 12 A“¡ 9 L$v$hpmp guO¡g epv$[ÃR>L$ r“v$ip£dp„’u “uQ¡ âdpZ¡ 
  dprlsu dmu.

x = 5.2, 
2

S\  = 64, y = 3.4, 
2

Sy  = 48

  b¡ âdpÎe kdrô$“p dÝeL$p¡“p saphs dpV¡$“p¡ 95% A“¡ 99% rhðk“ue A„sqfs d¡mhp¡.
 (b) If the mean weight of 150 students taken at random from a group of students is found  4
	 	 to	be	17.90	kg	and	the	standard	deviation	is	4	kg,	then	find	the	95%	and	99%	credible	

limits and credible intervals of the population mean. 
  rhÛp’}Ap¡“p kd|ldp„’u epv$[ÃR>L$ fus¡ guO¡gp 150 rhÛp’}Ap¡“y„ kfpkfu hS>“ 17.90 qL$gp¡N°pd
  A“¡ âdprZs rhQg“ 4 qL$gp¡ N°pd dpgyd ‘X¡$ R>¡, sp¡ kdrô$ dÝeL$ “u 95% A“¡ 99% rhðk“ue 

kudpAp¡ A“¡ rhðk“ue A„sqfs ip¡^p¡.
 (c) A sample poll of 200 voters randomly selected from all the voters in a given district 4
  shows 65% of them were in favour of particular candidates. Find 95% and 99% 

confidence	interval	for	the	proportion	of	all	voters	of	the	district	in	favour	of	this	

candidate. 
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  Ap‘¡g rS>ëgp“p sdpd dsv$pfp¡dp„’u ev$ÃR> fus¡ ‘k„v$ L$fpe¡gp 200 dsv$pfp¡“p r“v$i® dsv$p“ 
  v$ip®h¡ R>¡ L¡$ s¡dp„’u 65% Qp¡½$k Dd¡v$hpfp¡“u sfa¡Zdp„ lsp. Ap Dd¡v$hpf“u sfa¡Zdp„ rS>ëgp“p 
  sdpd dsv$pfp¡“p âdpZ dpV¡$ 95% A“¡ 99% rhðpk A„sqfs ip¡^p¡.

OR/A’hp
Q. 3. (a) State	the	confidence	interval	of	variance	of	normal	population.	A	random	sample	of		 6
  size 15 from a normal distribution N (µ,	σ2) and its sample variance is 6.73. Find 

	 	 the	96%	and	98%	confidence	interval	for	σ2. 
  âdpÎe rhsfZ“p rhQfZ“p¡ rhðk“ue A„sqfs S>Zphp¡. A¡L$ âdpÎe rhsfZ N (µ,	σ2) dp„’u 
  15 L$v$hpmp guO¡g epv$[ÃR>L$ r“v$i®dp„’u r“v$i® rhQfZ 6.73 dmu σ2 dpV¡$ 96% A“¡ 98% 
  rhðk“ue A„sqfs d¡mhp¡.
 (b) A sample inspection of 81 tyres of company X found that the average life of tyre is 4
  15750 km. The standard deviation of the population is 225 km. Find 95% and 99% 

confidence	interval	for	the	average	life	of	Company	X	brand	tyre. 
  L„$‘“u X  “p 81 V$pef“p r“v$i® r“funZdp„ ÅZhp dþey„ L¡$ V$pef“y„ kf¡fpi Apeyóe 15750 qL$du R>¡. 
  hõsu“„y âdprZs rhQg“ 225 qL$du R>¡. L„$‘“u X  b°pÞX$“p V$pef“p kf¡fpi Apeyóe dpV¡$ 95% A“¡ 
  99% rhðk“ue A„sqfs ip¡^p¡.
 (c) If a sample of size 900 is randomly selected from a standard normal population and  4
	 	 300	units	are	found	defective	from	it,	find	the	95%	and	99%	confidence	interval	for	

  the population proportion P. 
  A¡L$ âdprZs âdpZe kdqô$dp„’u epv$[ÃR>L$ fus¡ 900 L$v$“p¡ r“v$i® ‘k„v$ L$fsp s¡dp„ 300 A¡L$d
  Mpduey¼s lp¡e sp¡ kdrô$ âdpZ P dpV¡$ 95% A“¡ 99% rhðk“ue kudp A“¡ rhðk“ue A„sqfs 
  ip¡^p¡.

Q. 4.  Answer the following questions. (Any Three) 12
  “uQ¡“p âñp¡“p S>hpb Ap‘p¡. (L$p¡C‘Z ÓZ)
 1. Explain	the	terms:	(1)	Consistent	Estimator	(2)	Efficient	Estimator 
  ‘v$p¡ kdÅhp¡ : (1) kyk„Ns ApNZ“L$pf (2) L$pe®nd ApNZ“L$pf
 2. When should you say that estimate of parameter is the best? Explain the unbiasedness 

  of an estimator. 
  âpQg“p¡ ApNZL$ ¼epf¡ î¡›$ R>¡ A¡d sd¡ L$lu iL$p¡? ApNZL$“u A“rc“ssp kdÅhp¡.
 3. Explain the Cramer-Rao's inequality method to the lower bound of the estimator. 
  ApNZL$“p„ rhQfZ“u “uQgu kudp d¡mhhp dpV¡$“u ¾¡$df-fph“u Akdsp“u fus kdÅhp¡.
 4. Explain estimation method of moments with its limitation. 
  ApNZ“ dpV¡$“u âOps“u fus hZ®hp¡ A“¡ s¡“u dep®v$p S>Zphp¡.
 5. Explain estimation method of Least square. 
  ApNZ“ dpV¡$“u Þey“sd hN®“u fus hZ®hp¡.


