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RAN-2108002601040001
M.Com. Part-I (External) Examination March - 2026

Advanced Statistics P - I

Time: 3 Hours ] [ Total Marks: 100

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 bpS>y“p A„L$ âñ“p ‘|fp NyZ k|Qh¡ R>¡.
  Figure to be right indicates full marks of the questions.

(3) Apg¡M ‘Óp¡ A“¡ kp„[¿eLu$e Lp¡$ô$Lp¡$ rh“„su L$fhp’u Ap‘hpdp„ Aphi¡.
 Graph paper and statistical tables would be given on request.

Seat No.:

Student’s Signature

â. 1  “uQ¡“p âñp¡“p S>hpb Ap‘p¡.   (20)

 (1) rb“âpQgue ‘qfnZ“u ìep¿ep Ap‘p¡.

 (2) ArsNyZp¡Ñf rhsfZ“p NyZ^dp£ gMp¡.

 (3)  kdÅhp¡:- ‘qfnZ“y„ L$v$

 (4) k„Ns ApNZL$“u ìep¿ep Ap‘p¡.

 (5) Å¡ T1 A“¡ T2 b„“¡ A“y¾$d¡ θ1 A“¡ θ2 “p„ A“rc“s ApNZL$ lp¡e sp¡ 
θ1 + θ2

2
 “p¡ A“rc“s

  ApNZL$ ip¡^p¡.

 (6)  “uQ¡“u dprlsu ‘f’u f““u k„¿ep A“¡ dÝeL$ ip¡^p¡.

  X X Y X Y X Y Y X Y X X

 (7)  F>Z qÜ‘vu$ rhsfZ“p NyZ^dp£ S>Zphp¡.

 (8) Å¡ f (x, θ) = 
1

θ
, Äep„  0 ≤ x ≤ θ sp¡ θ “p¡ ApNZL$ âOps“u fus’u d¡mhp¡.

 (9) kdÅhp¡:- AõhuL©$rs n¡Ó

 (10) kdÅhp¡:- kpdÕe® rh^¡e

Q. 2 (a) F>Z qÜ‘vu$ rhsfZ dpV$¡ âOps kS>®L$ rh^¡e d¡mhp¡ s’p s¡“p dÝeL$ A“¡ rhQfZ d¡mhp¡. (07)

 (b) gpàgpk rhsfZ“y„ k„cph“p OV$Ðh rh^¡e gMp¡ s’p A¡“p âOps kS>®L$ rh^¡e ‘f’u rhQfZ  (07) 

d¡mhp¡.

 (c) ArsNyZp¡Ñf rhsfZ“y„ k„cph“p OV$Ðh rh^¡e d¡mhp¡.   (06)

  A¡L$ hõsy“p 20 A¡L$dp¡“p kd|ldp„ 20% hõsyAp¡ Mpduhpmu R>¡ Ap kd|ldp„’u 6 hõsyAp¡“p¡ A¡L$  

eØÃR> r“v$i® ‘k„v$ L$fhpdp„ Aph¡ R>¡ sp¡ Ap r“v$i®dp„ 2 hõsyAp¡ Mpduhpmu lp¡hp“u k„cph“p ip¡^p¡.

A’hp
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Q. 2 (a) õhs„Ó Qgp¡ xi ~ N(µi, σ
2), i = 1, 2 dpV$¡ x1 . x2 A“¡ 

x1

x2

 “p rhsfZp¡ ip¡^p¡. (07)

 (b) Lp¡$iu rhsfZ“y„ k„cph“p OV$Ðh rh^¡e gMp¡ A“¡ s¡“p Qsy’®Lp¡$ d¡mhp¡. (07)

 (c) ArsNyZp¡Ñf rhsfZ“p¡ dÝeL$ d¡mhp¡.   (06)

Q. 3 (a) âdpÎe kdrô$ N(µ, σ2) dpV$¡ âpQg µ “u 99% rhðk“ue kudpAp¡ ip¡^p¡. (08)

 (b) k„cph“p rhsfZ f (x, θ) = θ.e–θx, 0 < x < ∞, θ > 0 dp„’u gu^¡gp eØÃR> r“v$i® ‘f’u  (06) 

âpQg θ “p¡ dlÑd rhk„cph“p ApNZL$  ip¡^p¡.

 (c) Å¡ x1, x2, ........ xn A¡ k„cph“p rh^¡e f (x, θ) = θ x. (1 – θ)1 – x, x = 0, 1, 2, .... ∞,  (06)

  0 < θ < 1 dp„’u gu^¡g ev$ÃR> r“v$i® lp¡e sp¡ kprbs L$fp¡ L$¡ t = ∑
n

i = 1
 xi A¡ θ “p¡ ‘ep®á  

ApNZL$ R>¡.

A’hp

Q. 3 (a) Å¡ x1, x2, ........ xn A¡ N(µ, σ2) dp„’u gu^¡gp ev$ÃR> r“v$i® lp¡e sp¡ µ A“¡ σ2 “p dlÑd  (08)

rhk„cph“p ApNZL$ d¡mhp¡.

 (b) 0 A“¡ 1 qL„$dsp¡ A“y¾$d¡ (1 – θ) A“¡ θ kp’¡ ^pfZ L$f¡ s¡hp b“p£gu“p Qgdp„ n Ahgp¡L$“p¡  (06)

  x1, x2, ...... xn R>¡. kprbs L$fp¡ L¡$ θ 2 “p¡ A“rc“s ApNZL$ 
T(T–1)

n(n – 1)
 R>¡ Äep„ T = ∑

n

i = 1
 xi R>¡.

 (c) qÜ‘vu$ kdrô$dp„’u gu^¡gp r“v$i®“p¡ dÝeL$ A¡ ‘p¡ek“ kdrô$dp„’u gu^¡gp r“v$i®“p dÝeL$ L$fsp„  (06) 

h^y v$n lp¡e R>¡ A¡d kprbs L$fp¡.

Q. 4 (a) âdpÎe rhsfZ N(µ, σ2) dp„’u gu^¡gp n L$v$hpmp r“v$i®“p Ap^pf¡ H0: σ2 = 
2
0σ  rhfyÙ (08) 

  H1: σ2 = 2
1σ “p ‘funZ dpV$¡ “¡d“-r‘efk“ âd¡e“p¡ D‘ep¡N L$fu α L$v$hpmp¡ î¡›$ AõhuL©$rs  

âv$¡i d¡mhp¡ s’p Å¡ 
2
0σ > 

2
1σ  lp¡e sp¡, Ap qL$õkpdp„ kpdÕe® rh^¡e ‘Z d¡mhp¡.

 (b) A¡L$ rk½p$“¡ 8 hMs DR>mhpdp„ Aph¡ R>¡ H0: P = 
1

3
 rhfyÙ H1:P = 

2

3
 “y„ ‘funZ L$fhp“y„  (06)

  R>¡  Å¡ 6 L$fsp„ R>p‘ dm¡ sp¡ H0 “p¡ AõhuLp$f L$fhpdp„ Aph¡ R>¡. sp¡ α, b A“¡ ‘qfnZ“y„  

kpdÕe® ip¡^p¡.

 (c) kdÅhp¡:-      (06)

  (i) ‘qfL$ë‘“p ‘funZdp„ b¡ âLp$f“u c|gp¡

  (ii) ‘qfnZ“y„ kpdÕe®

  (iii) h¥L$[ë‘L$ ‘qfL$ë‘“p

A’hp

Q. 4 (a) “¡d“-r‘efk“ âd¡reLp$ kdÅhp¡ A“¡ s¡“p D‘ep¡Np¡ S>Zphp¡. (06)

 (b) Å¡. N(θ, 80) âpdpÎe rhsfZ n = 20 L$v$hpmy„ epv$[ÃR>L$$ r“v$i® g¡hpdp„ Aph¡ R>¡.  (08) 

H0: θ = 78 rhfyÙ H1: θ = 81 “y„ ‘funZ L$fhp dpV$¡ “uQ¡“p b¡ ‘funZp¡ Ap‘hpdp„ Apìep R>¡.  

b¡ dp„’u L$ey„ ‘funZ kpfy„? s¡ S>Zphp¡. 

  ‘funZ : 1- Å¡ x > 81 sp¡ H0 AõhuLp$f ’pe

  ‘funZ : 2 - Å¡ x < 73.8 A’hp x >81.32 sp¡ H0 AõhuLp$f ’pe.
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 (c) k„cph“p OV$Ðh rh^¡e f(x, θ) = 
e–θθx

xl 
 , θ>> 0, x = 0, 1.2........ ∞ Å¡ x ‘f“y„ A¡L$ r“funZ (06)

  gC  A„sf x ≤ 1 “p¡ AõhuL©$rs n¡Ó sfuL$¡ D‘ep¡N L$fu H0:θ = 2 rhê$Ý^ H1:θ=3 “y„ ‘funZ  

L$fhp“y„ lp¡e sp¡ â’d A“¡ qÜsue âLp$f“u c|g“y„ L$v$ ip¡^p¡. ‘funZ“y„ kpdÕe® ‘Z d¡mhp¡.

Q. 5 (a) b¡’u h^y r“v$ip£ dpV$¡“y„ dÝeõ’ ‘funZ kdÅhp¡.   (06)

 (b) ICW“p rhÛp’}Ap¡“p ÓZ S>|’¡ ÓZ S>yvu$S>yvu$ ‘Ý^rsAp¡ Üpfp ÅZu“¡ Ap‘¡g ‘funpdp„ d¡mh¡gp  (08) 

NyZ “uQ¡ dyS>b R>¡ L©$iL$g - hp¡guk ‘qfnZ“p¡ D‘ep¡N L$fu 1%“u kp’®L$sp“u L$npA¡ ""ÓZ¡e  

‘Ý^rs hÃQ¡ Lp¡$C saphs “’u'' “y„ ‘funZ L$fp¡.

‘Ùrs - I 44 38 41 24 37 – –

‘Ùrs - II 35 32 29 34 31 40 32

‘Ùrs - III 38 17 22 26 – – –

 (c) hpO“p 10 dpvp$ A“¡ 6 “f bÃQp“p úv$e“y„ hS>“ N°pddp„ Ap‘¡g R>¡. iy„ “f bÃQp“p úv$e“p (06)

  hS>“ dpvp$ bÃQp“p„ úv$e“p„ hS>“ L$fsp„ h^y R>¡? kp“y¾$d ‘qfnZ“p¡ D‘ep¡N L$fp¡.

dpv$p 10.7 15.3 9.3 11.6 8.2 12.3 9.0 8.3 10.7 13.6

“f 7.2 7.3 7.0 9.0 7.3 9.2 – – – –

A’hp

Q. 5 (a) “uQ¡“u dprlsu b¡ AgN-AgN Ås“u b¡V$fu dpV$¡“p Apeyóe kde (L$gpLp¡$) dp„ v$ip®ìep R>¡. (07)

Ås A 50 40 50 55 65 40 30

Ås B 60 60 60 65 70 50 40

  Lp¡$ëdp¡Np¡fp¡h - [õdf“p¡h ‘qfnZ“p¡ D‘ep¡N L$fu Ap b¡ b¡V$fuAp¡ s¡d“p kf¡fpi kde“p k„v$c®dp„  

S>yvu$ ‘X$¡ R>¡ L$¡ L$¡d s¡ “½u$ L$fp¡.

 (b) “uQ¡“u dprlsu dpV$¡ klk„b„^“y„ L$¡ÞXp$g“y„ dp‘ ip¡^p¡. s¡“u kp’®L$sp“y„ ‘funZ L$fp¡. (07)

X 52 68 57 10 86 83 81 53 55 96

Y 12 16 9 7 35 58 56 26 32 52

 (c) rb“âpQgue ‘funZdp„ Aphsu dp‘ ‘Ý^rsAp¡ kdÅhp¡. (06)

ENGLISH VERSION

Q. 1  Answer the following questions.   (20)

 (1)  Give definition of non-parametric test.

 (2) Write the properties of hyper geometric distributing.

 (3) Explain:-Size of the test.

 (4) Give the definition of consistent estimator.

 (5) If T1 and T2 are unbiased estimator of θ1 and θ2 than obtain the unbiased estimator

  of 
θ2 + θ2

2
 (6)  Determine the number of runs and mean for the following data.

  X X Y X Y X Y Y X Y X X
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 (7) State the characteristics of negative binomial distribution.

 (8) If f (x, θ) = 
1

θ
 , where 0 ≤ x ≤ θ, then obtain the estimator of θ by the method 

  of moments.

 (9) Explain:- Critical region

 (10) Explain:- Power function

Q. 2 (a) Obtain the moment generating function for the negative distribution, also obtain  (07) 

its mean and variance.

 (b) Write the probability density function of Laplace distribution, also obtain variance  (07) 

from its moment generating function.

 (c) Obtain the probability density function of hypergeometric distribution. (06)

  20% units are defective in a group of 20 units of a commodity, a random sample of  

6 units is taken, then find the probability that there would be 2 defective units.

OR

Q. 2 (a) Find the distribution of x1 . x2 and 
x1

x2

 for xi ~ N(µi, σ
2), i = 1, 2 are independent.  (07)

 (b) State the probability density function of Cauchy distribution, also obtain its  (07) 

quartiles.

 (c) Obtain the mean of hypergeometrie distribution.  (06)

Q. 3 (a) For a normal population N(µ, σ2), find the 99% confidence limit for population  (08) 

mean µ.

 (b) A random sample taken from a probability distribution f(x, θ) = θ.e–θx,  (06) 

0 < x < ∞, θ > 0 obtain the maximum likelihood estimator of the parameter θ.

 (c)  If x1, x2, ........ xn is a random sample taken from the probability function.  (06)

  f (x, θ) = θ x. (1 – θ)1 – x, x = 0, 1, 2, .... ∞,  0 < θ < 1 then prove that t = ∑
n

i = 1
 xi

  is a sufficient estimator of θ.

OR

Q. 3 (a) If x1, x2, ........ xn is a random sample taken from N(µ, σ2), then obtain the  (08) 

maximum likelihood estimator of µ and σ2. 

 (b) There is n Bernolli variables x1, x2, ...... xn possessing the probability (1 – θ) (06)

  and θ and 1. Then prove that 
T(T–1)

n(n – 1)
 is an unbiased estimator of θ 2 where 

  T = ∑
n

i = 1
 xi

 (c) Prove that the mean of a sample taken from binomial population is more efficient  (06) 

then the mean of a sample taken from the Poisson population,
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Q. 4 (a) A random sample of size n is taken from the normal distribution N(µ, σ2), obtain  (08) 

the best critical region of size, by using Neyman-Pearson lemma for testing 

  H0: σ2 = 
2
0σ  against H1: σ2 = 2

1σ , more over if  
2
0σ > 

2
1σ , then obtain the power 

function in this case.

 (b) A coin is twisted 8 times. Test H0: P = 
1

3
 against H1:P = 

2

3
 . If the number of  (06)

  head occurs more than 6 times, then H0 is rejected. Find α, b and power of the test.

 (c) Explain:     (06)

  (i) Two types errors in testing of hypothesis

  (ii) Power of the test

  (iii) Alternative hypothesis

OR

Q. 4 (a) Explain Neyman-Pearson lemma and states its uses. (06)

 (b) A random sample of size n = 20 is taken from a normal distribution N (θ, 80)  (08)

  two test are given below, to test the hypothesis H0: θ = 78 against H1: θ = 81. 

  State which test is better one 

  Test: 1 – If  x  > 81 then reject H0

  Test: 2 – If  x  < 73.8 or  x  >  81.32 then reject H0

 (c) The probability density function is   (06)

   f(x, θ) = 
e–θθx

xl 
 , θ>> 0, x = 0, 1.2........ ∞

  Test H0:θ = 2 against H1:θ =3 using only one observation of x and the distance 

  x ≤ 1 as acritical region. Find the probability of type I and type II errors. Also 

  obtain power of test.

Q. 5 (a) Explain the median test for more than two samples. (06)

 (b) The following are the final examination marks of three groups of ICW students  (08) 

by three different methods.

Method – I 44 38 41 24 37 – –

Method – II 35 32 29 34 31 40 32

Method – III 38 17 22 26 – – –

  Use Krushkal- Wallis test at 1%  level of significance to test the hypothesis that there  

is no difference between methods.

 (c) The weight of heart in grams of 10 female and 6 male cubs are given below. Is the  (06) 

heart weight of male cub on an average more than that of female cub?

Female 10.7 15.3 9.3 11.6 8.2 12.3 9.0 8.3 10.7 13.6

male 7.2 7.3 7.0 9.0 7.3 9.2 – – – –

OR
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Q. 5 (a) The following data indicates the life time (In hours) of two different types of  (07) 

batteries.

Type A 50 40 50 55 65 40 30

Type B 60 60 60 65 70 50 40

  Using Kolmogorov-Smirnov test, decide whether the both types of batteries are  

differed from their average time?

 (b) For the following data find measurement of correlation of Kendall and test its  (07) 

significance.

X 52 68 57 10 86 83 81 53 55 96
Y 12 16 9 7 35 58 56 26 32 52

 (c) Explain the scale methods, which are used in non-parametric methods. (06)


