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APRIL 2015 61751/SBAOA 6.  What is the importance of Baye’s theorem?
Guiudlen Camméslen Qpé;ﬁujgysuﬁ GT6nEn ?
Time : Three hours Maximum : 75 marks _ _
7.  Define moment generating function.
SECTION A — (10 x 2 = 20 marks)
_ MHULIGSIDenett & (hoUn&@LD FMTLICENE 6.
Answer any TEN questions. POLLBAD SIS QJ
_ . 8.  What are cumulants?
1.  Define measures of central tendency.
@6l @IetT(B &6 GTEMITE 6T Esen?
enwwl BleneliCLING®E Siararausamen cuamL).
9.  Define rank correlation.
) What is sampling method?
B LB meyeiienam cuenywipy.
Fallp(DSHSHD (LpenD ETEIMHITED 6T 6bmen?
10.  Write down inversion theorem.
3.  Define Kurtosis. el Tum
wngsmeod Connsdleanar 61ps:s.
it sreLISlenom alen LY. 11. Define normal distribution.
4.  What is meant by an event? QuaBlenals Lyeedana auaTILD).
Hleipay erenmmed erermen? 12. Write down the mean and variance of binomial
distribution.
5.  When two events are said to be independent?

FEOILIL Lreuellen snmel HDID OTHILITL 1g6naT 6T(LY5IS.
Grewr(i) Blaspgee erliGurg entUDDame?
2 61751/SBAOA



13.

14.

15.

16.

17.

18.

19.

SECTION B — (5 x 5 = 25 marks)
Answer any FIVE questions.

Explain the scope and limitations of statistics.

Ljereflufwiellan Hementd HMID ereveneusaner ehleTs@s. '

Distinguish between Skewness and dispersion.

Ganl_Lib whmib Hsne genanwiiianea Coupu@Egs.

Explain conditional probability with an example.

Aupsean Bspssaienar o[ sssan e ailers@s.

State and prove addition theorem on probability.
Bspsssciean sl Lo Cepnsdamen sl Hlemia.

Define distribution function and state its
properties.

Lipeud snitlenan eueprwm. @se LismLsear eal,
What are regression lines? Why are these two such
lines? What are their uses?

saltiype Car@ser erdLa wLTame? Bieueigd e
@reir@® ConBHaser o draren? <sieUnblen Liwier wirg?
Obtain the recurrence relation on the moments of
Poisson distribution.

umdigrer Ugeueler edess QuEms@S Cgrasuden

wnflspe) epailenar Hmedlss.
3 61751/SBAOA

20.

SECTION C

(3 x 10 = 30 marks)

Answer any THREE questions.

Calculate the mean and standard deviation for the
following distribution.

Age : 20-30 30-40 40-50 50-60
No. of persons : 3 61 132 153
Age : : 60-70 70-80 80-90

No. of persons : 140 51 2

Qerreupid LigeusSlen gxmefl wpmid Sl elewssssaman
& &S| (H15.

aug) : 20-30 B80-40 40-50 50-60
puiseflen eramenfisans : 8 61 132 153
QLI ¢ 60-70 70-80 80-90
BuTseflen orerentlHans 140 Bl B

21. A and B are two weak students of statistics and

their chances of solving a problem in statistics

correctly are % and % respectively. If their

probability of making a common error J_l- and
5

they obtain the same answer, find the probability

that their answer is correct.

A wiomd B egyd @@ wrayeuirser erefludiiedley
SHDe @Gopbseunser. Learaludicd seaumée geanblaen

gfluns §ie srayb Geurserg eumiiiy apempGul %

4 617561/SBAOA
[P.T.O.]



22,

23.

LOHDILD % . Qeufsellenr  Qumgindenpulen

flepsse] -5%5 erafled, Seuaer o5 el

QumbCurg), seuisalien ailen_ sflwrs @UUSHE
Hansse) samHiLil.

State and establish Chebychev’s inequality.

Qe 9sQeeilen swafelufanens andl Hlmics.

Find the most likely price in Mumbai

corresponding to the price of Rs. 70 at Kolkatta
from the following : '
Kolkatta Mumbai

Average price 65 67
Standard deviation 2.5 3.5
Correlation coefficient 0.8

Genaupid eflaursSledmbe, Qandsagsreiern @. 70 aenp

dlowsss Qariiurer  apbaullar  Wsaumiiiy

efleneoudlenan ser (Bl
Qenesssn  pibenu
gymat eflene 65 67
AL eflgaid 2.5 3.5
@aaniiLpes 0.8
Q&p
5 617561/SBAOA

)

24,

Prove that the mean, median and mode coincide

for normal distribution.

Queatlenars ugeuelien aymal, GlanL Blaves LHMHID W&H)

Fiolb erem flemid.

]
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Time : Three hours ] Maximum : 75 marks

PART A — (10 x 2 = 20 marks)
Answer any TEN questions.
1.  Mention any two nature of statistical methods.

yereflllwey gpanpeeiies Coeanio e perentosamen
1),

2.  Distinguish between primary data and secondary
data.

aps@sy yerafl efleund wHpmb @rarmb gb yered
afleursens CoupB ssis.

3. What are the limitations ‘ef an average in general?
Qungieuns errafulien sréoameaser Lireal?

4.  Write the empirical relationship between mean,
medxan and mode.

gryma, @mLﬁsﬂw woHmib 156 Geunibléslam Guiwnea
Sigiuieu Cem_iilener 6T(LHgs.

10.

11.

12

Define complementary event and give an example.

- mflena Blaspeflanw QUENTLMISS, ASDG @I

2 SMTERTLD H(H.

If A and B are indei)endent events, how about
the independence of A' and B'?

A wppid B sriupp Hlapafleear m@ﬁﬂm A' whHmid

B'—eir g wimg)?

Mention the types of measures of variation.
ureyens jereneusatier feysamer @HlLndHe.
Define characteristic function.

FlmUiy enTLIaTEnE QUETILT.

What is correlation? Mention its range.,
@L(DME GTEMDITE) CTENEN? DHET CIFHSHENET o5
What is the product of byx and bsy?

byx gid bxy—én QLiméac cremen?

What is the mean and variance of uniform
distribution?

Fmanr siemabeuar ugeuallan syrefl LHmIL WbImLTE
wimgl?

Define gamma distribution.

SO LIFEUENE) GUEDILID).

2 61751/SBAOA



13.

14.

15. .

16.

PART B — (5 x 5 = 25 marks)
Answer any FIVE questions.

What are the merits and demerits of standard
deviation?

S eflewsssdlan @enpaar HmD Hlamser wimaneu?
Stat_e and prove multiplicative probability law.
Hlapsseden Cumasd eldew e, Hlmels.

Five coins are th_rowns at a time. What is the
probability of getting more than three heads?

mbg prevumisdr @y Corgdle seam L dlermer.
apanilne Guwé sawsda dweagnstar Hepssa
wimg; ? ;

State the uniqueness and inversion theorems.

saN5Cshpb LHmD genadp Coppsms samps.

Derive the third and fourth order moments.

PPETD TS| LOHmILD BTGSeI CUITES
Glu@lr},(;}g)rrsmaaa;smm,ﬁ@aﬂm.

3 61751/SBAOA

18. Calculate the Spearman’s rank correlation of the
following data :

G Qan@asuul@earer  yerefl  edauntiserss
aGwirCuen &1 Ll OnaQap srars

Heights (X) 150.0 153.5 145.8 156.7 144.0 159.9 151.2
o_ILIFLD

Weights (Y) 65 65 Bl B3 49 73 59
eTenL :

19. Derive the variance of Poisson distribution.

LImi@ e Lgeuedlen mmiliLimiq eneot &(mhedés.
PART C — (3 x 10 = 30 marks)

Answer any THREE questions.

20. Calculate coefficient of wvariation and Earl

Pearson’s coefficient of Skewness of the following
data : :

B Qan@ssuul Rerer  yerefl  efeupiisEnse
WL B &6 sp OMHmILD &MITeD
Cam_L_erenaueniid Gaqpeilenend srams :
Age (years) 0-10 10-20 20-30 30-40 40-50 50-60 60-70

eulLg| .

e e

No.of persons 10 15 25 25 10 9 6
BuUga6
cravmranfldeng :

4 61751/SBAOA
[P.T.0.]



21.

22.

23.

Define conditional probability. A box contains
4 Red and 6 White balls. Two are drawn out from
the box at a time. One of them is tested and found
to be White. What is the probability that the other
one is also White?

Blubgamer flspsseilenet euemug. @ Guigule 4

Aeutiy wHmd 6 GeueTenents UbGIGET 2 6TeTET.

gLeweunder @uenr(® LbGiHeT erHsaliL(Hdlerme. iHl6

o Lbg Qeudrener Lbg op@Gwefle E)yeormaigD

QeuetenariLpsrs QHLBDere Blensse wirg?

Write a short note on :

(a) Conditional probability

(b) Exhaustive events

(c) Additive probability.

Ap GHOY eT(PgIS :

(@) Bupsoe Prpssal

(=) @pupenirer Blapasser

(@) =lie flspsse).

(a) Write down any four properties of
expectation of random variable.

“(b) The return from a certain investment

i5 a random variable with probability
distribution

P(X=-1)=0.7, P(X =4)=0.2, P(X =8)=0.1

Find the mean and variance of returns.

5 61751/SBAOA

|
4

24.

(@) @@ swamily wridar gCsaib preng

SHEMTEHENLIED LIGHTL|HENIT 6T(LDSI5.

(@) 6 Wsdydmps Ao bEd aGauml g
Foeumiliy wrflurn@d, sigaem w Hapssea,
P(X=-1)=0.7, P(X =4)=0.2, P(X =8)=0.1
srafley eugmaunufen symafl LHOILD WrmUME sSreTs.

If X and Y are two random variables with
variance O’x2 and 0'),2 respectively, find the value
of k, if U=X+kY and V=X+o0 /0, are
uncorrelated. .

X wpgd Y @uen@  sweumiiy (orbaafler
wrgur@ser  wopCu  o,” LoHMiLd J_).E DhGLD.
U=X+kY HHILD V=X+o,/0, arenfley

@ran(aEn @eltu @l @ney Gomatiualo
k—-@en wdGamans seor@idig. '

6 617561/SBAOA



23.

24.

2b.

26,

Find MLE of (a) # when o* is known (b) o
when 4 is known based on a random sample from

N(/.s,(rg) d

N(,u,o'z) Dlmpg HHH L smdlen o Litien_ulled

Y

(@) o @fluiulyme@ns Curg a4 (<) u
SflutuCigme@n. Gurg o, ofluaipilbsien
MLE ésenend sners. :
Explain chi-square test for independence of
attributes,

vetrseflar  Conglagd  ma-eurdss  CGongeanaul
eflemés .

Explain the method of constructing confidence
interval for the difference of means.
gnaflaendsdlen. Guiwimen GG\JQ}LIITLLL@D&EHGET B dena
Qlev Ceuaflenws sienvs@ib apeppenw eflanéis.
Construct LR test procedure for testing
Hy:p=u, when o is unknown in case of
normal population.

Buciblenets Lueuedled Hipe= iy, o°
oot gmesrs  Curg,  aam  a(OCarenars
Genglagin LR Gangenen apanmeninenis ieninéseb.
Establish Cramer-Rao inequality.

Symor—yrés sweallelans efleum.

4 21726/ZPGM

APRIL 2015 21726/ZPGM

Time : Three hours Maximum : 75 marks
PART A — (10 x 2 = 20 marks)
Answer any TEN questions.
1.  What are sampling distributions?
ol |ITEUEET 6TaTLIENE! WITenal?

2. What is the basic assumption behind sampling
distribution?

o)} LITEUGOSHGIHABBITGH <3 lq LILIEN|_ SIGDILDITEILD WLiTg?
3.  Mention the applications of ‘¢’ distribution.

‘T uyeualler LeLimRemand @M1 G e,
4. What do you mean by Estimation?

AU D s ereums ereuaunmy Quimmer Gameralimi?
5. Define an unbiased estimator.

SImipaSlwipm NS g ereians euenpuimy,
6.  What are moments?

LML &ET eTetiLIanal Wirene) ?
7.  Define level of significance.

GO S5ES L L 1b GTaliLenS QUEpTILID.



10.

17,

13,

16,

Distinguish between large sample test and exact
test.

@il o [ &I Cangeneaisenaild Flevadli
Carganansanemiib CoumLi(H&g.
What is meant by confidence co-efficient?
BUSS0&(Lp ereiger O LT peT wirg)?
Mention the uses of I'-test.
F-Gargaenulilen Liwansanerd @i
What is a hypothesis?
e er(HCamer eramiig) wimg)?
Define likelihood funetion.
H&p&E5e Frilener cuenywm).
PART B — (5 x 4 = 20 marks)
Answer any FIVE questions.

Establish additive property of y*-variate.

x° —ondlufien st 16 LamSenar Hlie.
Obtain the limiting form of ‘# distribution.
I~ LiauaSlan aupbLy auig agengsg &,

Establish the invariance property of consistent
estimator.

Bt GHEE LT g ufen ormml LiaraL blmieys.
Explain the method of moments estimation.
gl Goiiy st HindGHea apenpenis olends(s,

2 21726/2ZPGM

17

18.

20.

21

Explain students ‘/'~test for single mean together
with its assumption.

@@ gypneilenws  Gardll  usderen GBI
U -Gangenenenill Sigern jgoreaisGont® el

Explain confidence internal estimation.

BibAGems Glent Glauall gl AHsame eflors.
Explain Type I and Type II errors.
pooams pmitb  Epermb  euamsli  Sepasamear
eflends.
PART C — (5 x 7= 35 marks)
Answer any FIVE qulestions.
Derive Chi-square distribution.
nd Q&S Ligauenead Hmed,
If X,,X,,-X, be a random sample for N(u,o0?),
then show that Y:i(x" o X} is a chi-square

i=1 a

variate and Y and X are independently
distributed.
Xl’X?.’.“XJL N(ﬁj()—?‘)——d}

@@&sOuC L sy erafld, Y = Z( =4
p=l

GTGHTLI

LYmbsI

9
GTaOTLIE| end;
o

auntfida ol eremayin, ¥ wb X —1b enfupm Ureudsmener
2_GHl_WIeneu eTem & (bl

3 21726/ZPGM
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Time ;: Three hours

Maximum : 75 marks
PART A — (10 x 2 = 20 marks)
Answer any TEN questions.
What do you mean by sampling?
s Gm®H L ﬂﬁhugyﬂ;m craueunm Gummer Gamaraumi?
Define »°-variate.
7% -ondlenis euenyLIm
Mention the applications of »° distribution.
" 2* upaidan LwenLnBismand GBI 6.
What is point estimation?
Lerefl SIS H G0 eranig) wirg?

Define ‘consistency’.

[BLDLI&E SHeoTenLD GT601LIGem e GUENTILID-

10.

1k

12.

What is meant by invariance property?
‘omprdGeTeno’ cremigen GLm(heT wimg?
Define standard error.

LS enpenis QUenTLIm).

What are attributes? Give examples.

LIGTLIGTEDEUEET GTETLIGDE WITENE? 2_STTewTRISET &(ThHa.

Define ANOVA.
ANOVA-eneu suanywim).

Describe the model for one-way ANOVA.

e ol ANOVA-ameu auenyuim.

Distinguish between simple and composite
hypothesis.

graflw Lng')gltb sl dgoranbsamen (rBGsndTsmen)
Caumuhsg).

Define the power of the test.

Gongeners Hmene cuenTLID.

2 21726/ZPGM



13.

14,

15.

16.

PART B — (5 x 4 = 20 marks)
Answer any FIVE questions.

Derive the moment generating function of
Chi-square distribution.
angeuitdsl Lreuedlan &l (Hmiiy 2 pusHs sriGeanens

&(mell.

Establish the relationship between ¢ and F
distribution,

t womd F uredsessden Guwirer @gmimSener
Hmiey.

Define an unbiased estimator. Show that if 7' is
an unbiased estimator for @, T is not an
unbiased estimator for 6°.

@ Wopsfupn T m GU.G‘GHIUJQ]. T erenuig)
O eysanen Gppefluinp wAUS g eafld T? g
0" - & Appafup wHiniy Side erard s (.

Explain maximum likelihood estimation

procedure,

2 §¢ Hlopadsaiemin ami wdS 6 apapenwl eflenés.

3 21726/ZPGM

1%,

18.

18,

20.

Explain F' test for population variance.
Aanedullen LugeupLigssmer I Cangemenanit aflemé .
Explain various types of effects in ANOVA with
examples.

ANOVA&fé® zerar uawGeum elanere eiamssener
T (HSHSHTL (D6 effleurf].

Explain likelihood ratio test procedure.

BaEpssss allfly Gargamen apenpenineni ellerde.

PART C — (6 x 7 = 356 marks)

Answer any FIVE questions.

Define student’'s ‘¢’ statistic and Fisher's ¢
statistic. Obtain the distribution of student’s ‘¢’

statistic.

a@Lann ‘¢’ saperemeuewubd, GQagflen 7 sam

DIETEMEIGHIILD  euenguim.  @uFLewr L’ gam

Sjenenalublen Ligauemend H(rpedl.

4 21726/ZPGM
[P.T.O.]



21.

22.

23.

24,

Show that if X, and X, are two chi-square 25.

variates with n; and n, d.f. respectively then &
2

; n ;
isa g, (%-’?EJ variate.

X, wpmid X, apfluemer aparmGu ny womin n, df.

Qsram_ wsaiiss ordlad el %L-@J[TGBT@ TI0)
2

By [121- ,%] Lol eremés i,

State and establish Cramer-Rao inequality.

lymoit-Gunes sweaflelanwis erapd) Hipey.

Explain Chi square test for goodness of fit.

QuITmbs  seneioamiLIE Conflégd  @saisss

Gengenaranus eflend,.

Explain two-way ANOVA.

Bmenfl ANOVAma eflené,

b 21726/ZPGM

26,

State and prove Neyman-Pearson’s lemma.

BGlwen-Qwieven Copmibemss and Himey.

Explain the method of constructing confidence
mterval for the difference of means.

syrefisenbdlan Cuwrer Caumum_ yherer HoGEms
Qen_Caieflenws e apenpenus 6flaries.

6 21726/ZPGM



