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RAN-1908060202040001
M.Com. (Sem.- II)  Examination November - 2025

Advanced Statistics (Paper-IV)

Time: 2 Hours ] [ 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 ‘|fp NyZ v$ip®h¡ R>¡.
 figures to the right side indicate full mark of the question

(3) kp„¿epL$ue L$p¡óV$L$ A“¡ Apg¡M‘Ó rh“„su L$fhp’u Ap‘hpdp„ Aphi¡.
 Statistical table and graph paper will be given on request

Seat No.:

Student’s Signature

â.1.  “uQ¡“p âñp¡“p S>hpb Ap‘p¡.     (10)
 (1) kdÅhp¡: kpv$u A“¡ k„ey¼s ‘qfL$ë‘“pAp¡
 (2) kdÅhp¡: î¡óW$ AõhuL©$rs n¡Ó
 (3) kp“y¾$d ‘qfnZ“p D‘ep¡Np¡ gMp¡
 (4) âQrgs k„L¡$sp¡dp„ Å¡ L¡$ÞX$pg T ‘funZdp„ T = 0.8, S = 12 lp¡e sp¡ Z “u qL„$ds ip¡^p¡.
 (5) L$p¡ëdp¡Np¡fp¡h - õduf“p¡h ‘funZ“u ìep¿ep Ap‘p¡.

â.2. (a) “¡d“ r‘efk“ âd¡e kdÅhp¡ s’p s¡“p D‘ep¡Np¡ S>Zphp¡.   (06)
 (b) k„cph“p rh^¡e f (x, θ) = 4Cx . θ

x. (1 – θ)4 – x, Å¡ x ‘f“y„ A¡L$ S> r“funZ gB A“¡ A„sf  (07)
  x ≤ 1  “p¡ D‘ep¡N î¡óW$ AõhL©$rs n¡Ó sfuL¡$ L$fhpdp„ Aph¡ sp¡,  

  H0: θ = 
2

1
 rhfyÝ^ H1: θ = 

3

1  “p ‘funZ dpV¡$ a , β A“¡ ‘funZ“y„ kpdÕe® ip¡^p¡.

A’hp

â.2. (a) Akss Qg x dpV¡$ ev$ÃR> Qg x “y„ k„cph“p rh^¡e f (x, θ) = 
!

.

x

e
– xii

, x = 0, 1, 2, ...., ∞. (06)
	 	 x “y„ A¡L$ Ahgp¡L$“ gB ‘qfL$ë‘“p H0: θ	= 1 rhfyÝ^ H1: θ	= 2 “y„ ‘funZ L$fhp 
  AõhuL©$rsn¡Ó x ≤ 2 g¡hpdp„ Aph¡ R>¡, sp¡ a, β A“¡ ‘funZ“y„ kpdÕe® ip¡^p¡. 
 (b) k„cph“p rh^¡e f (xi,θ) = e– θx. θ, θ > 0, 0 ≤ x ≤ ∞ Å¡ x ‘f“y„ A¡L$ S> r“funZ L$fhp   (07)
  A„sf x ≤ 1 “p¡ AõhuL©$rs n¡Ó sfuL¡$ D‘ep¡N L$fu ‘qfL$ë‘“p H0: θ	= 1 rhfyÙ H1: θ	= 2 “y„ 
  ‘funZ L$fhp dpV¡$ â’d A“¡ qÜsue âL$pf“u c|g“y„ L$v$, ‘funZ“y„ kpdÕe® ip¡^p¡.

  
â.3. (a) kyfs il¡fdp„ dpQ® 2020 “u ^p¡fZ 12“u ‘funpdp„ AdyL$ rhÛp’}Ap¡“p Ap„L$X$pipõÓ rhjedp„  (06)
  Aph¡gp NyZ “uQ¡ dyS>b R>¡. sp¡ iy„ A¡d L$lu iL$pe L¡$ ÓZ¡e âL$pf“p rhÛp’}Ap¡“p NyZ“u kf¡fpi 
  kdp“ R>¡? (L©$õL$g hp¡guk ‘funZ“p¡ D‘ep¡N L$fp¡).  

Ås¡ dl¡“s L$fsp„ 78 54 38 64 60 19

L$p¡tQN ¼gpk S>sp„ 80 84 62 40 58 24 71

rinL$p¡“¡ O¡f S>sp„ 84 90 98 74 88 66 72 92
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 (b) 12 rhÛp’}Ap¡“¡ Ap‘hpdp„ Aph¡g A¡L$ r“b„^“¡ b¡ r“Z®eL$p¡ ¾$dpL„$ Ap‘¡ R>¡, S>¡ “uQ¡ dyS>b R>¡.  (07)
  s¡ ‘f’u 5% “u kp’®L$sp“u L$npA¡ L¡$ÞX$pg“y„ T ‘funZ L$fp¡.

r“Zp®eL$ A B C D E F G H I J K L

X 3 4 2 1 8 11 10 6 7 12 5 9

Y 2 6 5 1 10 9 8 3 4 12 7 11

A’hp

â.3. (a) A¡L$ rhipm lp¡g“u ‘p„Q v$uhpgp¡ A, B, C, D, E ‘f kps kps rQÓp¡ d|L$hpdp„ Aph¡gp R>¡,   (07)
  DÑd 14 rQÓp¡ ‘k„v$ L$fhp“p lsp âÐe¡L$ v$uhpg ‘f’u ‘k„v$ ’e¡g rQÓp¡“y„ ‘qfZpd Ap âdpZ¡ R>¡

v$uhpg A B C D E Ly$g

Aph©rÑ 3 6 2 2 1 14

  Ap‘¡gp ¾$dp„L$p¡“u ‘k„v$Nu hÃQ¡ L$p¡B A‘¡rns saphs “’u A¡ ‘qfL$ë‘“p“y„ L$p¡ëdp¡Np¡fp¡h õduf“p¡h 

  ‘funZ 5% “u L$npA¡ L$fp¡.

 (b) L¡$ÞX$pg T ‘funZ kdÅhp¡.     (06)

â.4. (a) Å¡, N (θ,160) âpdpÎe rhsfZ n = 10 L$v$hpmy„ epv$$[ÃR>L$ r“v$i® g¡hpdp„ Aph¡ R>¡.    (08)
  H0: θ = 60 rhfyÙ H1: θ = 68 “y„ ‘funZ L$fhp dpV¡$ “uQ¡“p b¡ ‘funZp¡ Ap‘hpdp„ Apìep R>¡, 
  b¡ dp„’u ¼ey„ ‘funZ kpfy„? s¡ kdÅhp¡.
  ‘funZ: 1 - Å¡ x  > 64.4 sp¡ H0 AõhuL$pf ’pe.

  ‘funZ: 2 - Å¡ x  < 68 A’hp x  > 64  sp¡ H0 AõhuL$pf ’pe.

 (b) ‘p„Q rk¼L$p 192 hMs DR>pmsp “uQ¡ âdpZ¡ Aph©rÑ rhsfZ dm¡ R>¡.   (06)

R>p‘“u k„¿ep 0 1 2 3 4 5

Aph©rÑ 5 25 75 62 15 10

  L$p¡ëdp¡Np¡fp¡h - õduf“p¡h ‘qfnZ“p¡ D‘ep¡N L$fu rkL$L$pAp¡“u A“rc“ssp 5% “u L$npA¡ s‘pkp¡.
A’hp

 (a) N(0, σ2) dp„’u gu^¡gp n L$v$hpmp r“v$¡i®“p Ap^pf¡ H0 : σ2= 0
2

v  rhfyÝ^ H1 : σ2 = 1
2

v   (08)
  “p„ ‘funZ dpV¡$ “¡d“ r‘ek®“ âd¡reL$p“p¡ D‘ep¡N L$fu a L$v$hpmp¡ î¡óW$ AõhuL©$rs âv$¡i d¡mhp¡ 
  s’p Å¡ 0

2
v > 1

2
v  lp¡e sp¡ Ap qL$õkpdp„ kpdÕe® rh^¡e d¡mhp¡.

 (b) kp“y¾$d ‘funZ kdÅhp¡.    (06)

ENGLISH VERSION

Q.1.  Answer the following questions:     (10)
 (1) Explain: Simple and Composite hypothesis
 (2) Explain: Best critical region.
 (3) Write the uses of run test.
 (4) In usual notations if in Kendall T test T = 0.8, S = 12 then find the value of Z.
 (5) Give the definition of Kolmogorov - Smirnov test.
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Q.2. (a) Explain the Neyman-Pearson Lemma and state the uses of it.   (06)
 (b) For Probability function f (x, θ) = 4Cx . θ

x. (1 – θ)4 – x, if a single observation   (07)

  on x is taken and distance x ≤ 1 is used as the Critical region, then find a ,

  β and power of the test, for testing H0: θ = 
2

1
 against H1: θ = 

3

1

OR

Q.2. (a) For a discrete variable x, the probability function of a random variable x is   (06)

  f (x, θ) = 
!

.

x

e
– xii

, x = 0, 1, 2, ...., ∞. If the critical region x ≤ 2 is taken on, to

  test the hypothesis H0: θ	= 1 against H1: θ	= 2, given a single observation of x, 
  find a, β and power of the test.
 (b) A random sample of size n is taken from a probability function f (xi,θ) = e– θx.   (07)

  θ, θ > 0, 0 ≤ x ≤ ∞, if on the basis of one observation on x, and using interval
  x ≤ 1 as a critical region to test H0: θ	= 1 against H1: θ	= 2 find the size of
  type one and type two errors, also find power of the test.

Q.3. (a) Following are the marks of some students in Statistics subject in Surat in March,  (06)
  2020 class 12 exam. Can it be said that the average of all three students’ marks is
  the same? (Use Kruskal Wallis).

Doing Self Preparation 78 54 38 64 60 19

Going to Coaching Class 80 84 62 40 58 24 71

Going at Teacher’s Home 84 90 98 74 88 66 72 92

 (b) Two judges grade an essay given to 12 students, as follows. From that, perform  (07)
  Kendall’s T test at 5% significance level.

Judges A B C D E F G H I J K L

X 3 4 2 1 8 11 10 6 7 12 5 9

Y 2 6 5 1 10 9 8 3 4 12 7 11

OR

Q.3. (a) Seven posters are put on each wall of a large hall of five walls A, B, C,D,E. Best (07)
  14 posters are to be selected. The result of selected posters of each wall is given
  below.

Wall A B C D E Total

Frequency 3 6 2 2 1 14

  test the hypothesis that there is no expected difference between the given
  selected ranks. Use the Kolmogorov - Smirnov test at 5% level of significance.

 (b) Explain Kendall T test.     (06)

Q.4. (a) A random sample of size n = 10 is taken from a normal distribution N (θ,160)   (08)
  two test are given below, to test the hypothesis H0: θ = 60 against H1: θ = 68.
  state which test is better one.

  Test: 1 – if x  > 64.4 then reject H0 .

  Test: 2 – if x  < 68 or x  > 64 then reject H0 .
 (b) The following frequency distribution is obtained from the tossing 5 coins 192   (06)
  times.

No. of Heads 0 1 2 3 4 5

Frequency 5 25 75 62 15 10

  Check unbiasness of a coin using Kolmogorov and Smirnov test.
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OR
 (a) A random sample of size n is taken from the N(0, σ2), obtain the best critical   (08)
  region of size a, by using Neyman – Pearson Lemma for testing H0 : σ2 = 0

2
v

  against H1 : σ2 = 1
2

v , more over if 0
2

v > 1
2

v  then obtain the power function in this
  case.
 (b) Explain run test.     (06)


