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RAN-2103000206020112

T.Y.B.Sc. (Sem.-VI) Examination April - 2023

Statistics (Paper - 602) Statistical Inference - III

Time: 2 Hours ] [ Total Marks: 50

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.-VI)

Name of the Subject :

 Statistics (Paper - 602) Statistical Inference - III

Subject Code No.: 2103000206020112

Seat No.:

Student’s Signature
 

(2) b^p S> âñp¡ afrS>eps R>¡. 
(2) Answer the following questions

(3) gOyNyZL$ue L$p¡ôL$ A“¡ Ap„L$X$pL$ue L$p¡ôL$ rh“„su’u Ap‘hpdp„ Aphi¡. 
(3) Graph paper will be supplied on request.

(4) S>dZu bpSy> Ap‘¡gp A„L$ âñ“p„ ‘|fp NyZ v$ip®h¡ R>¡. 
(4) Figures given to the right indicate the marks of the question.

(5) âp¡N°pdfrls kpe[ÞV$auL$ L¡$gL$eyg¡V$f“p¡ D‘ep¡N L$fu iL$pi¡. 
(5)	 Non	programmable	scientific	calculator	is	allowed.

Q. 1  “uQ¡“p âñp¡“p¡ S>hpb Ap‘p¡.  
Answer the following Questions.   8

 1. õhuL©$rs âv$¡i A“¡ AõhuL©$rs âv$¡i kdÅhp¡. 
Acceptance region and critical region. 

 2. âL$pf -I$ c|g kdÅhp¡.  
Explain Type -I error.

 3. Nyfy r“v$i® dpV$¡ kp“y¾$$dp¡“u k„¿ep r = 20, n1=19, n2=21 lp¡e sp¡ kp“y¾$d ‘funZ 
dpV$¡“y„ ‘funZ rh^¡e d¡mhp¡  
For large sample if total number of runs  r = 20, n1=19, n2=21	then	find	 

test statistic using run test.
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 4. Å¡ ev$ÃR> Qg × “y„ k„cph“p OV$Ðh rhsfZ f (x, θ) = θx
θ−1: 0 < × < l lp¡e sp¡  

H0:θ = l Vs H1:θ = 2 dpV$¡ âL$pf-I$ c|g“u k„cph“p ip¡^p¡. Äep„ AõhuL©$rs âv$¡i 

0 < × < 0.5 R>¡.  
If the p.d.f of random variable × is f (x, θ) = θx

θ−1: 0 < ×	<	l,	then	find	the	

probability of type-I error for testing H0:θ = l Vs H1:θ = 2 for the critical 

region 0 < × < 0.5.

Q. 2 (a) L$p¡C ‘Z A¡L$ âñ“p¡ DÑf Ap‘p¡.    5 

(Answer any one of the following)

 1. L©$õL$g hp¡guk ‘funZ kdÅhp¡  
Explain Kruskal Wallis Test.

 2. kp“y¾$d ‘funZ kdÅhp¡. 
Explain	briefly	run	test..

Q. 2 (b) L$p¡C ‘Z b¡$ âñ“p¡ DÑf Ap‘p¡.    10 
(Answer any two of the following)

 1. “uQ¡ v$ip®h¡g r“‘£n Ahgp¡L$“p¡“p 10 eyÁdp¡ Ap‘hpdp„ Apìep R>¡: 

X 45 43 33 25 26 28 29 24 35 36

Y 23 27 30 44 38 42 41 40 39 34

  rhëL$p¡L$i“ k„op-¾$d ‘funZ“p¡ D‘ep¡N L$fu“¡ b„“¡ kd[óV$“p dÝeõ’p¡ kdp“ R>¡ A¡ 
‘qfL$ë‘“p“y„ ‘funZ L$fp¡.

  10 independent observations are given below:

X 45 43 33 25 26 28 29 24 35 36

Y 23 27 30 44 38 42 41 40 39 34

  Use Wilcoxon sign rank test for testing the hypothesis that two  

populations have same median.

 2. “uQ¡ v$ip®h¡g r“‘£n Ahgp¡L$“p¡“p  eyÁdp¡ Ap‘hpdp„ Apìep R>¡:

M 62 38 43 79 77 23 11 52 33 41 70 49 69 43

W 93 101 72 118 100 45 68 72 47 83 92 106 63 66 85 81

  dÝeõ’ ‘funZ“p¡ D‘ep¡N L$fu“¡ b„“¡ kd[óVAp¡“p dÝeõ’p¡ kdp“ R>¡ A¡ ‘qfL$ë‘“p“y„ 
‘funZ L$fp¡.
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  Independent observations are given in following table:

X 62 38 43 79 77 23 11 52 33 41 70 49 69 43

Y 93 101 72 118 100 45 68 72 47 83 92 106 63 66 85 81

  Test the hypothesis that two populations have equal median using median  

test.

 3. b¡ r“v$ip£“p Ahgp¡L$“p¡ “uQ¡ âdpZ¡ lp¡e sp¡ kp“y„¾$d ‘funZ“p¡ D‘ep¡N L$fu“¡  

H0:∆= 0 VsH1 : ∆ > 0 dpV¡$ a = 0.05 kp’®L$sp L$npA¡ ‘funZ L$fp¡.

X 50 50 55 62 63 68 78 60 65 53 52

Y 45 52 56 58 60 64 70 72 75 74

  The observations of two samples are given below, use run test for testing  

the hypothesis H0:∆= 0 VsH1 : ∆ > 0 at a =	0.05	level	of	significance.

X 50 50 55 62 63 68 78 60 65 53 52

Y 45 52 56 58 60 64 70 72 75 74

Q. 3 (a) L$p¡C ‘Z A¡L$ âñ“p¡ DÑf Ap‘p¡.   5 

(Answer any one of the following)

 1. dÝeõ’ ‘funZ“¡ õ‘óV$ fus¡ kdÅhp¡. 
Explain	briefly	Median	test.

 2. rhgL$p¡L$k“ k„op ‘funZ“¡ kdÅhp¡.  
Explain Wilcoxon signed rank test.

Q. 3 (b) L$p¡C ‘Z b¡$ âñ“p¡ DÑf Ap‘p¡.   10 

(Answer any two of the following)  

 1. b¡ kd[óV$dp„’u d¡mh¡gp b¡ r“v$ip£“p Ahgp¡L$“p¡ “uQ¡ âdpZ¡ R>¡.

X 40 38 43 51 36 26 32 45 53 18

Y 42 37 44 35 33 47 41 30 46 31 34

d¡“ ìluV$“u ‘funZ“p¡ D‘ep¡N L$fu b¡ kd[óV$Ap¡“p dÝeõ’p¡ kdp“ R>¡ A¡  
‘qfL$ë‘“p“y„ ‘funZ L$fp¡.

  The following observations received from two samples from two  

populations:

X 40 38 43 51 36 26 32 45 53 18

Y 42 37 44 35 33 47 41 30 46 31 34

Using man Whitney test, test the hypothesis that two populations have  

same median.
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 2. rhrh^ âL$pf“u  dpV$udp„ L$p¡V¡$X$ A’hp A“L$p¡V¡$X$ Ape“® V$éyb“u L$pV$ gpNhp“u Akf  
“uQ¡ v$ip®h¡g R>¡:

coated 53 46 40 70 42 35 61 74

uncoated 50 42 49 65 39 43 43 52

  kpB“ V¡$õV$“p¡ D‘ep¡N L$fu“¡ 5% kp’®L$sp L$npA¡ ‘funZ L$fp¡ L¡$ L$p¡qV„$N L$pV$ gpNhpdp„  
L$p¡B a¡fapf L$f¡ R>¡ L¡$ L¡$d.

  The rusting effect of iron tubes coated or uncoated in different types of  

soil are as shown below:

coated 53 46 40 70 42 35 61 74

uncoated 50 42 49 65 39 43 43 52

	 	 Test	the	hypothesis	at	5%	level	of	significance	by	using	sign	test	whether	 

the coating makes any changes in rusting.

 3. b¡ r“v$ip£“p Ahgp¡L$“p¡ “uQ¡ âdpZ¡ R>¡:

X 43 48 49 58 68 80 71 50 55 60

Y 40 25 88 45 35 75 65 70 55

  kp“y¾$d ‘funZ“p¡ D‘ep¡N L$fu“¡ b„“¡ r“v$ip£“p kdp“ kd[óV$dp„’u g¡hpdp„ Apìep R>¡  
A¡ ‘qfL$ë‘“p“y„ ‘funZ L$fp¡.

  The following observations are taken from two samples drawn from two 

populations. Test the hypothesis that two samples are coming from same  

populations using run test.

X 43 48 49 58 68 80 71 50 55 60

Y 40 25 88 45 35 75 65 70 55

Q. 4 (a) L$p¡B ‘Z A¡L$ âñp¡“p DÑf Ap‘p¡.   4 

(Answer any one of the following)

 1. “¡d“ r‘efk¡“ âd¡reL$p gMp¡ A“¡ kprbs L$fp¡.  
State and prove Neyman Pearson lemma. 

 2. âQrgs k„L¡$sp¡dp„ rhk„cph“p NyZp¡Ñf ‘funZ kdÅhp¡.  
In usual notations explain likelihood ratio test procedure.
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Q. 4 (b) L$p¡B ‘Z b¡ âñp¡“p DÑf Ap‘p¡.   8 

(Answer any two of the following)

 1. Å¡ ev$ÃR> Qg x “y„ k„cph“p OV$Ðh rhsfZ f (x, θ) = 
1
i

; 0 < x < θ lp¡e sp¡  

H0 : θ = 1 Vs H1 : θ = 2 dpV¡$ âL$pf -I, âL$pf -II c|g“u k„cph“p ip¡^p¡.  

Äep„ AõhuL©$rs âv$¡ip¡ x ≥ 0.5. A“¡ 1 ≤ x ≤ 1.5 R>¡. 

If the p.d.f of random variable x is f (x, θ) = 
1
i

; 0 < x < θ,	then	find	the	

probability of type-I and type II error for testing H0 : θ = 1 Vs H1 : θ = 2  

for the critical regions are x ≥ 0.5. and 1 ≤ x ≤ 1.5

 2. Å¡ x1, x2,......... xn ev$ÃR> r“v$i® k„cph“p OV$Ðhp rh^¡e  f (x, θ) =
2

2
1 1 ( )x

r

-
-

2
e

i
, 

−∞ < × < ∞ dp„’u d¡mìep¡ lp¡e sp¡ ‘qfL$ë‘“p H0:θ = θ0Vs H1:θ = :θ1 Äep„  

θ1  > θ0  lp¡e sp¡ a=0.05 kp’®L$sp L$npA¡ î¡óW$$ AõhuL©$rs âv$¡i d¡mhp¡. 

  If x1, x2,......... xn is a random sample drawn from f (x, θ) =
2

2
1 1 ( )x

r

-
-

2
e

i
, 

−∞ < × < ∞	then	find	best	critical	region	for	testing	the	hypothesis	 

H0:θ = θ0Vs H1:θ = :θ1 where θ1  > θ0  at a=0.05	level	of	significance.

 3. tkNg V$p¸kdp„ R>p‘ ‘X¡$ s¡“u k„cph“p p R>¡, H0:P = 
2
1

Vs H1:P = 
4
3

 “p ‘funZ  

dpV¡$ rk½$p¡ 6 hMs DR>pmhpdp„ Aph¡ R>¡ A“¡ Å¡ 4 L$fsp h^pf¡ R>p‘ lp¡e sp¡ H0  

AõhuL$pf L$fhpdp„ Aph¡ R>¡. âL$pf-I c|g A“¡ âL$pf -II c|g“u k„cph“p ip¡^p¡. 

Let p be the probability that a coin will fall with head in single toss, in  

order to test hypothesis H0:P = 
2
1

Vs H1:P = 
4
3

 the coin is tossed  

6 times and H0	is	rejected	if	more	than	4	heads	are	obtained	find	the	

probability of type-I error and type II error.


