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M.Com. Part-I (External) Examination March - 2026
Advanced Statistics P - 1

Time: 3 Hours | [ Total Marks: 100

YAl : / Instructions Seat No.:
(1) GuRisd £aldd [A21dl Grirad]l ur wag quidl. NN
Fill up strictly the above details on your answer book.
(2)  orHull olisgel vis UAAL YU 2191 Yud 9.
Figure to be right indicates full marks of the questions.
(3)  2udw Yol wid Ailvudlu 828l [Addl szl siuami »uad.

Graph paper and statistical tables would be given on request. Student's Signature
u. 1 Alael 2L raLet Biul. (20)
(1) [awdls uReidl carval 2l
(2) 2l [AdLdl 214l Quil.
(3) u#odl:- uRad se
(4) 2 U5l vl 24Ul
5 N . < N . L 0,106,
(5) 04T, 21 T, oid 254 6, el 6, <l 2telGedd 2100905 1M dl Al 2

N

RIS AL

N

(6) «ll2iedl Hiledl urel 24l vl 214 Hens Al
XXYXYXYYXYXX
2L [guel [Adiedl AQIEHT syQuAl.

-~

(7)
Y 1 . =N oY ~
(8) odf(x, 0) = 50 "l 05X <0l 6l 2L el <asl Hadl.
(9)
10)

9) uuondl:- vizdlslq 4a
(10)  uHoadl:- A [QA8u
Q.2 (a) Yl [guel [AdRQL HI2 Uald Us/s [A84 HAAL A&l Al Heds vt (42291 Hadl, (07)
(b)  Aral [AdRQld Ueiaedl a2cq (489 Qull dal 2l Ueld 4eds (80wl [ (07)
Hadl,
(©) AAR)QlTR [AdRYld, deiadl a2cq (480 Hadl, (06)

wi5 d2dedl 20 isHIAL U4 20% Al vilaloll 9 1 uyenidl 6 azqildl s

-~

U529 [dgel ude sl 209 89 dl 21 (g™ 2 azgil wiHlawil glaidl “eadl il
UL
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Q.2 (@
(b)
(c)

(b)

(©)

(b)

(c)

(b)

(c)

(b)

X

24dA Al x; ~ N(u;, 09),i= 1,2 HI2 x| . x, @i el [Aqzell 4l (07)
2

siell [AdR91d detiadl a2ca [48u quil 2id d<dl adds Hadl. (07)

2[ARITR [AdR8LAL HEUs Hadl, (06)

UHIRA Q4R N(p, 02) HI2 WA po«ll 99% [l vt il (08)

dadl [AdazeL 1 (x, 0) = O.e®, 0<x <o, 0> 0 Hidl dléal uz2e9 [qed wdl — (06)
URAE 0 <l HerH [dicuaedl it iel.
o X5 Xy weneeene X, ERICIER [?{élblf(x, 9) =0~ (1 - 0)1”“, x=0,1,2,.... 00, (06)
0<6<1 gl dlAa uzz9 [esd i dl alord A5 t=3"_, x, 51 6 i uain
RIS 6.

DT

oA X[y Xpy oo x, WU N(p, 02) widl cllfan uge [qeed €ld dl p 2id 0% <l Her  (08)
CRICTEETRERIRIMERIETR

0 el 1 (5HAL 2A5H (1 — 0) 21 0 A8 ARG 52 ddl otdiclldl A4l 7 21adisdl (06)
TT7D g i T=Y_, x 8.
nn—1) i=17i

[gudl wuluidl dldan [qedddl weus 21 Uiuud auPuidl déal [qeddal weas s2di - (06)
Q8 €8 S 59 VA Uil $3.

-~

Xps Xgy o X, 89, UG 530 5 02 <ll 2AGietd 2L

. N c 2 2
UL [AdR@ N(p, o) widl dlian n seqwou [qegddl 18R Hy o = o [Rs (08)
Hy: 0®= o «l Wl 12 aue-[Uazad wiudl Gudol 530 o seauoil 43 sl
~ N ~ 2 2 N ~ . c N ~ oY
Ugd HAAl ddl 04 0 > 07 6l dl, 2L (50l e [A80 wal Yadl,

. N TN 1 2 . :
W [Assid 8 qQuid GYAUNL 204 § H: P = 5 (43 H, :PZT:UR'[&lQl sald (06)

N NN A

9 04 6 52l 91U HOL dl H,, <l 24512 S2AML 204 9. dl o, B ot uRASL

Al L.

UUoNL:- (06)
(1) uRseudl ulaHi of usRedl ¢l

(i) uRald 2wl

(i) asleus uRseudl

DL
AHe- (WU UHMRSL AHOAL 2 dedl GUUIRLL 679Ul (06)
6. N(6, 80) UM (4421 n = 20 seq19] wigli9s [dgel dami »ud . (08)

Hy: 0=178 [ H: 6 = 81 < ulagl szl Wie «ll2ietl of ulagll suudimi st 8.
ol Higll 5 ulagL w13 ? d svudl.

ulendl : 1- od x> 81 di A, 214ls12 4in

ulal s 2 - 64 X < 73.8 24l X >81.32 dl H, txdlsiz a.
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Q.5 (a)
(b)

(©

Q.5 (@

(b)

(©)

(1)
2)
3)
(4)
()

(6)

e 99"

Aetasdl g2ca [Q8u £y, 0) = ,0>0,x=0,12........ o0 04 x U, w5 [l (06)

a4 wldr x < 1 <l silgla da adls Guaio 53 H0=2 [A3t4 H,:0=3 4 wlew
529, €1 dl Ut 21 (gl usizedl Qad se aidl. ulagid 2imed vl 4adl.

oig] ay [qzal Hied Heaza ulagl »Hendl. (06)
ICWL [QzuelAidl 291 o8 AL sgglogel uthlazil g1zl oagild »uud ulausi Hadal (08)
L 1A Yoror &9 sasd - dldlu uRaAl Gualal 531 1%l iesdiedl saust A

ueld 923 51¢5 dglad «dl’” o uglewt sql.

ugld - 1 44 38 41 24 37 - -
ugld - 11 35 32 29 34 31 40 32
Yegld - TIT 38 17 22 26 - _ _

el 10 HIEL Vi 6 <2 01221l &2 A0l AIHHL 2AUL 9. ¢ 2 oIl &eddl  (06)
Aoyl HIEL 01221l BEUAL Aorel 53l Y 97 AlgsH URARIAL GuMiol 531,

Hlgl 107 | 153 | 93 | 116 | 82 | 123 | 9.0 | 83 | 10.7 | 13.6
2 72 | 13 70 | 9.0 | 7.3 9.2 - — _ _

DL
“Al2edl Hiledl ol 21aa1-2101 oAl G123] HiSl DU UHA (518l Wi galen 8. (07)
oA A | 50 40 50 55 65 40 30
oA B | 60 60 60 65 70 50 40

N

SEHPRIRIA - RHAIA WRaAWIAL Gualdl 520 AL ol ci2X]21l dMel AR08 AHUAL AECHHI

orgl US 9 55U d sl s
ALl Hiledl He ucoitd Serad Wi bl ddl Aelsdid ulat s3i. (07)
X | 52| 68 | 57| 10| 8 | 8 | 81 | 53 | 55 | 96
5

Y | 12 | 16 9 7 35 | 58 | 56 | 26 | 32 2
[oemiels uglagmi 2iadl wiu utaldsil ausadl. (06)
ENGLISH VERSION
Answer the following questions. (20)
Give definition of non-parametric test.

Write the properties of hyper geometric distributing.
Explain:-Size of the test.
Give the definition of consistent estimator.

IfT | and 7. , are unbiased estimator of 91 and 92 than obtain the unbiased estimator

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

XXYXYXYYXYXX

of
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Q.2 (a

(b)

(c)

(b)

(c)

(b)

(©)

(b)

(c)

State the characteristics of negative binomial distribution.

1
Iff(x, 9) = rE where 0 < x < 0, then obtain the estimator of 6 by the method

of moments.
Explain:- Critical region
Explain:- Power function

Obtain the moment generating function for the negative distribution, also obtain
its mean and variance.
Write the probability density function of Laplace distribution, also obtain variance
from its moment generating function.
Obtain the probability density function of hypergeometric distribution.
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

|

Find the distribution of x, . X, and — for x; ~ N(,, 0%),i=1, 2 are independent.
X2

State the probability density function of Cauchy distribution, also obtain its

quartiles.
Obtain the mean of hypergeometrie distribution.

For a normal population N(u, o), find the 99% confidence limit for population
mean L.

A random sample taken from a probability distribution f1 (x, 9) = .,

0 <x <o, 6> 0 obtain the maximum likelihood estimator of the parameter 6.
Ifx), x5 ceeene x, is a random sample taken from the probability function.

flx, 8 =0~ (1-0)' "%, x=0,1,2,...00, 0<0<1 then prove that t = Z?: ;%
is a sufficient estimator of 6.

OR
Ifx;, Xp, e x, is a random sample taken from N(u, 0?), then obtain the
maximum likelihood estimator of p and 2.
There is n Bernolli variables x,, x,, ...... x,, possessing the probability (1 — 6)
(T-1)
nn—1)

is an unbiased estimator of 62 where

and 6 and 1. Then prove that

N n
T=2-1%
Prove that the mean of a sample taken from binomial population is more efficient
then the mean of a sample taken from the Poisson population,

(07)

07)

(06)

(07)
(07)

(06)

(08)

(06)

(06)

(08)

(06)

(06)
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Q.4 (a) Arandom sample of size n is taken from the normal distribution N(p, %), obtain  (08)
the best critical region of size, by using Neyman-Pearson lemma for testing
2 . . 2 2 .
H,: 0% = 0 against H: o’ = G% , more over if 0y > o7, then obtain the power

function in this case.

1 2
(b) Acoin is twisted 8 times. Test H: P = 3 against H:P = 3 If the number of (06)

head occurs more than 6 times, then H, is rejected. Find a,  and power of the test.
(¢) Explain: (06)
(i) Two types errors in testing of hypothesis
(1)) Power of the test
(i11) 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 (6, 80) (08)

two test are given below, to test the hypothesis H|,: 0= 78 against H: 0 = 81.
State which test is better one
Test: 1 —If x > 81 then reject H,
Test: 2 —If x <73.8 or x > 81.32 then reject H,,
(¢) The probability density function is (06)
e Y0~

f(x, 0)= ,0>0,x=0,12...... o0

X1
Test H,:0 = 2 against /,:0 =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 11 | 35 32 29 34 31 40 32
Method — I | 38 17 22 26 - ~ -

Use Krushkal- Wallis test at 1% level of significance to test the hypothesis that there
is no difference between methods.

(¢) 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 | 153 | 93 | 11.6 | 82 | 123 | 9.0 | 83 | 10.7 | 13.6

male 72 | 73 | 70 | 90 | 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

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

significance.
X | 52 ] 68 | 57|10 | 8 | 83 | 81 | 53 | 55 | 96
Y | 12 | 16 9 7 35 | 58 | 56 | 26 | 32 | 52

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