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RAN-2508000605020012
T.Y.B.Com (Sem. - V) Examination October - 2025

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) S>dZu bpSy>“p A„L$ âñ“p ‘yfp NyZ v$ip®h¡ R>¡.
(2) The digit to the right indicates the full marks of the question.

(3) kp„¿epL$ue L$p¡óV$L$ A“¡ kpvy$„ L¡$ë¼eyg¡V$f hp‘fu iL$pi¡.
(3) Statistical tables and simple calculators may be used.

(4) dp„N ‘f Apg¡M‘Ó Ap‘hpdp„ Aphi¡.
(4) Chart paper will be provided on demand.

 

Seat No.:

Student’s Signature

â.1.  “uQ¡“p âñp¡“p S>hpb Ap‘p¡.  (Nd¡ s¡ ‘p„Q)   (10)
 1) ApNZ“L$pf“u ìep¿ep Ap‘p¡.
 2) Å¡ T A¡ θ “p¡ k„Ns ApNZ“L$pf lp¡e A“¡ n r“v$i® L$v$ lp¡e sp¡ bsphp¡ L¡$ ApNZL$ t

n b

n a
T=

-

-` j
  ‘Z âQg θ “p¡ k„Ns ApNZ“L$pf R>¡ Äep„ a A“¡ b AQg R>¡.
 3) k„cph“p rh^¡e f (x, θ) = θ e–θx ; 0 ≤ x ≤ ∞, θ > 0 dp„“p âQg θ “p¡ dlÑd rhk„cph“p 
  ApNZL$ dpV¡$ rhk„cph“p rh^¡e ip¡^p¡.
 4) dlÑd rhk„cph“p ApNZL$ kdÅhp¡.
 5) âQg“p ApNZ““u ‘Ý^rsAp¡ S>Zphp¡.
 6) 100 L$v$“p eØÃR> r“v$i®“p¡ dÝeL$ 15 R>¡, kd[óV$ rhQfZ 25 R>¡. kd[óV$ dÝeL$ dpV¡$ 99% 
  rhíhk“ue A„sfpg ip¡^p¡.
 7) kd[óV$ âdpZ dpV¡$ 100 (1 – α)% rhíhk“ue A„sfpg“y„ k|Ó gMp¡.

â.2. (a) b¡ Ahgp¡L$“p¡“p¡ A¡L$ eØÃR> r“v$i® Aops dÝeL$ µ hpmu kd[óV$dp„’u ‘yfhZuklus k¡hpdp„  (06)
  Aph¡ R>¡. Ap A¡L$dp¡“p dp‘ X1 A“¡ X2 R>¡. µ dpV¡$ “uQ¡“p b¡ ApNZL$p¡ k|Qhhpdp„ Apìep R>¡:

  (i)   
2

X X1 2+
  (ii)  

5

2 3X X1 2+

  iy„ Ap b„“¡ ApNZL$p¡ A“rc“s R>¡? Ap b„“¡dp„’u ¼ep¡ h^y v$n R>¡?

 (b) k„cph“p OV$Ðh rh^¡e.     (08)

  f (x,θ 

!x

e
x

=
ii-  ; Äep„ x = 0,1,2, ...∞

  lp¡e sp¡ âQg θ dpV¡$ dlÑd rhk„cph“p ApNZL$ d¡mhp¡ A“¡ Ap ApNZL$“y„ rhQfZ ip¡^p¡.
OR

â.2. (a) qÜ‘v$u rhsfZ f (x, n, θ)  
n

x
= e oθ x (1 – θ)n–x Äep„ x = 1,2,3,...... n, 0 ≤ θ ≤ 1 lp¡e   (06)

  sp¡ θ2 “p¡ A“rc“s ApNZ“L$pf d¡mhp¡ Äep„ θ A¡ qÖ‘v$u rhsfZ“p¡ âpQg R>¡ A“¡ n ops
  R>¡ hmu, θ2 + 1 “p¡ A“rc“s ApNZ“L$pf d¡mhp¡.    
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 (b) k„cph“p OV$Ðh rh^¡e     (08)

  f (x, θ) = (1 + θ) xθ Äep„ θ > 0 A“¡ 0 ≤ x ≤ 1.

  dpV¡$ n r“funZp¡ ‘f Ap^pqfs âQg θ “p¡ dlÑd rhk„cph“p ApNZL$ d¡mhp¡.$

â.3. (a) k„cph“p OV$Ðh rh^¡e f (x, θ) = θe–θx Äep„ x > 0 A“¡ θ > 0 hpmu kd[óV$dp„’u n L$v$“p¡  (07)

  A¡L$ eØÃR> g¡hpdp„ Aph¡ R>¡. â^ps“u fus“p¡ D‘ep¡N L$fu“¡ âQg θ “p¡ ApNZL$ ip¡^p¡.

 (b) A¡L$ ‘ep®hfZue$ h¥opr“L$ A¡L$ “v$udp„ Qp¡L$L$k âv|$jL$“u kf¡fpi kp„Ösp“p¡ A„v$pS> gNphhp dp„N¡  (07)

  R>¡. s¡Ap¡ “v$u“p rhrh^ õ’mp¡A¡’u 150 ‘pZu“p “d|“pAp¡“p¡ epv$[ÃR>L$ “d|“p¡ g¡ R>¡.  rhïg¡jZ

  “uQ¡ dyS>b“u dprlsu v$ip®h¡ R>¡:

  r“v$i®“p âv|$jL$“u kp„Ösp“p¡ dÝeL$ x^ h : 5.8 ppm 

  r“v$i®“p âv|$jL$“u kp„Ösp“p¡ âdprZs rhQg“ (s): 1.2 ppm

  “v$udp„ âv|$jL$“u kp„Ösp“p kd[óV$ dÝeL$ dpV¡$ 95% A“¡ 99% rhðk“ue A„sfpg ip¡^p¡.

OR

â.3. (a) dÝeL$ µ A“¡ rhQfZ σ2 hpmu âpdpÎe kd[óV$dp„’u gu^¡g n L$v$hpmp r“v$i® D‘f Ap^pqfs  (07)

  â^psp¡“u fus hX¡$ kd[óV$“p âQgp¡“p ApNZL$ d¡mhp¡.

 (b) A¡L$ R|>V$L$ h¡‘pf L$fsu L„$‘“u s¡“p b¡ õV$p¡f, õV$p¡f A A“¡ õV$p¡f B “p v$¥r“L$ kf¡fpi h¡QpZ“u  (07)

  kfMpdZu L$fhp dp„N¡ R>¡. õV$p¡f A dp„’u 15 qv$hk“p¡ Qpv$[ÃR>L$ “d|“p¡ A“¡ õV$p¡f B dp„’u 12 

  qv$hk“p¡ eØÃR> r“v$i® g¡hpdp„ Apìep¡. s¡ ‘f’u “uQ¡ dyS>b“u dprlsu dm¡ R>¡:

  õV$p¡f A: v$¥r“L$ h¡QpZ“y„ r“v$i® dÝeL$ ` 1,500 A“¡ r“v$i® âdprZs rhQg“ ` 250.

  õV$p¡f B: v$¥r“L$ h¡QpZ“y„ r“v$i® dÝeL$ ` 1,420 A“¡ “d|“p“y„ âdprZs rhQg“ ` 280.

  õV$p¡f A A“¡ õV$p¡f B “p v$¥r“L$ h¡QpZ“p dÝeL$ hÃQ¡“p saphs dpV¡$ 95% rhðpk“ue A„sfpg ip¡^p¡.

â.4.  “uQ¡“p âñp¡“p S>hpb Ap‘p¡. (Nd¡ s¡ ÓZ)    (12)

 1) tbvy$ ApNZ“ A“¡ A„sf ApNZ“ kdÅhp¡.

 2) ‘ep®às ApNZL$ kdÅhp¡.

 3) âQgp¡“p ApNZ“ dpV¡$“u âOps“u fus kdÅhp¡.

 4) A¡L$ rkrhg A¡[ÞS>r“ef bp„^L$pd âp¡S>¡¼V$ dpV¡$ L$p¢q¾$V$ ågp¡L$k“u NyZhÑp“y„ r“funZ L$fu füp R>¡. 
s¡d“u L$ç‘¡°rkh õV²¡$Þ’“u kyk„Nssp kyr“ròs L$fhp dpV¡$, 16 ågp¡L$k“p¡ epØ[ÃR>L$ r“v$i®“y„ ‘funZ 
L$fhpdp„ Aph¡ R>¡. L$çâ¡rkh õV¡²$Þ’“y„ r“v$i® âdprZs rhQg“ 150 psi lp¡hp“y„ ÅZhp dþey„. Å¡ 
L$çâ¡rkh õV²¡$Þ’ âdpÞe fus¡ rhsqfs ’e¡g lp¡e, sp¡ L$p¢q¾$V$ ågp¡L$k“u õV²¡$Þ’“p kd[óV$ rhQfZ 
dpV¡$ 90% rhðk“ue kudp ip¡^p¡.

 5) A¡L$ Ål¡f Apfp¡Áe k„ip¡^L$ “hu ag| fku“u AkfL$pfL$sp“p¡ A„v$pS> gNphhp dpV¡$ A¡L$ Aæepk 
L$fu füp R>¡. ag|“u rkT“ v$frdep“, fku g¡“pf 950 gp¡L$p¡“p¡ epv$[ÃR>L$ r“v$i® r“funZ l¡W$m 
fpbhpdp„ Aph¡ R>¡. rkT““p A„s¡, s¡dp„’u 880 gp¡L$p¡“¡ ag| ’ep¡ “ lsp¡.

  Ap “hu fku v¹$hpfp ag|’u kyfrns ’“pfp sdpd gp¡L$p¡“p âdpZ dpV¡$ 90% rhðk“ue A„sfpg ip¡^p¡.
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ENGLISH VERSION

Q.1.	 	 Answer	the	following	question	(Any	five)		 	 (10)

	 (1)	 Define	an	estimator.

 (2) If T is a consistent estimator of θ and n isthe sample size, show that the estimator

  $ t
n b

n a
T=

-

-` j  is also a consistent estimator of the parameter θ. where a and b are 

  constants.

 (3) Find the likelihood function for the maximum likelihood estimator of θ in the

  probability function f (x, θ) = θ e–θx ; 0 ≤ x ≤ ∞, θ > 0

 (4) Explain the maximum likelihood estimator.

 (5) State the methods of estimation of parameter.

 (6) A random sample of size 100 has mean 15, the population variance being 25.

	 	 Find	the	99%	confidence	interval	for	the	population	mean.

 (7) What is the formula of 100 (1 – α)%	confidence	interval	for	population	proportion?

Q.2.  (a) A random sample of two observations is drawn with replacement from a   (06)

  population with unknown mean µ. The measures of these observations are X1

  and X2. The following two estimators are suggested for µ:

  (i)   
2

X X1 2+
  (ii)  

5

2 3X X1 2+

	 	 Are	both	these	estimators	unbiased?	Which	of	the	two	is	more	efficient?

 (b) If the probability function     (08)

  f (x,θ 

!x

e
x

=
ii-

where x = 0,1,2, ...∞

	 	 then	find	the	maximum	likelihood	estimator	for	the	parameter	θ	and	find	the

  variance of this estimator.

OR

Q.2. (a) Binomial distribution f (x,n,θ) =  
n

x
= e o  θ x (1 – θ)n–x, where x = 1,2,3,..... n,   (06)

  0 ≤ θ ≤ 1 then obtain an unbaised estimator of θ2 where θ is parameter of

  binomial distribution and n is known, also obtain an unbaised estimator of θ2 +1.

 (b) Derive the maximum likelihood estimator for the parameter θ based on n   (08)

  observations for the probability density function

  f (x, θ) = (1 – θ) xθ, where θ > 0 and 0 ≤ x ≤ 1.

Q.3. (a) A random sample of size n is drawn from a population with probability density  (07)

  function f (x, θ) = θe–θx where x > 0 and θ > 0. Find the estimator for the

  parameter θ using the method of moments.

 (b) A cn environmental scientist wants to estimate the average concentration of a   (07)

  certain pollutant in a river. They take a random sample of 150 water samples

  from various locations along the river. The analysis reveals the following

  information:

  Sample mean ofthe pollutant’s concentration (x): 5.8 ppm

  Sample standard deviation of the pollutant’s concentration (s): 1.2 ppm

	 	 Find	the	95%	and	99%	confidence	intervals	for	the	population	mean

  concentration of the pollutant in the river.

OR
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Q.3. (a) Find the estimators for the population parameters using the method of moments,  (07)

  based on a sample of size n taken from a normal population with mean µ and

  variance σ2.

 (b) Aretail company wants to compare the average daily sales of its two stores, Store. (07)

  Aand Store B. A random sample of 15 days was taken from Store A, and a

  random sample of 12 days was taken from Store B. The following information

  was obtained:

  Store A: The sample mean of daily sales is ` 1,500 and the sample standard

  deviation is ` 250.

  Store B: The sample mean of daily sales is ` 1,420 and the sample standard

  deviation is ` 280.

	 	 Find	a	95%	confidence	interval	for	the	difference	between	the	means	of	the	daily

  sales of Store A and Store B.

Q.3.  Answer the following question (Any three)   (12)

 (1) Explain Point estimatorand Interval estimator.

	 (2)	 Explain	the	sufficient	estimator.

 (3) Explain the method of moments for the estimation of parameters

 (4) A civil engineer is inspecting the quality of concrete blocks for a construction

  project. To ensure the consistency of their compressive strength, a random

  sample of 16 blocks is tested. The sample standard deviation of the compressive

  strength is found to be 150 psi. Assuming the compressive strength is normally

	 	 distributed,	construct	a	90%	confidence	interval	for	the	true	population	variance

  of the concrete block strength.

 (5) A public health researcher is conducting a study to estimate the effectiveness of

	 	 a	new	flu	vaccine.	A	random	sample	of	950	people	who	received	the	vaccine	is

	 	 monitored	during	the	flu	season.	At	the	end	of	the	season,	it	is	found	that	880	of

	 	 these	people	did	not	contract	the	flu.

	 	 Find	90%	confidence	interval	for	the	proportion	of	all	people	who	would	be

	 	 protected	from	the	flu	by	this	new	vaccine.


