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{Please read each of the following instroctions carefully before aftempting guestions)

Thers are EIGHT questions divided in two sections and printed both in KANNADA and in
ENGLISH.

Candidate hasto attempt FIVE guestions inall,

Citestion No. 1 and 3 are compulsony and ont ol the remaining. THREE are to be atlempied
choosing at least ONE question from each Section.

e number ol marks camed by a question/part 1s indicared against L.

Answer mist be written in the mediunt authorized in the Admission Certificate which must be stated
clearly o thecoy er ofthis Question-cum-Answer (QCA) Booklet in the space provided. No muarls
will be given foranswers wrilten ina meditnm ather than the anthorized one,

Wiarel limit in questions. wlwrever specilied. should be adhered 1o,

Adtempls of guestions shall be counted in chirenological order, Unless struck off. attemplofa
question shall be counted even ifaempted partly. Any pageorportionofthe page lefi blank nthe
Chigstion-cim-Answir Booklet mustbe clewy :111.;&. 158
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[t happens that 4 hotels in a certain large city have the same ‘
name, ¢.¢., Grand Hotel. Four persons make an appointment (o
\ meet &l the Grand Hotel, [f each one of the 4 persons chooses

. the hotel at random. calculate the [ollowing probabilities : k

(1) All 4 choose the same hotel and

(i1) All 4 choose different hotals.
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2t X bea rv. withpod. L. fix) = e . x> ). Then :
(1) Find the m.g.f. M () for the U's for which it is finite.
(110 Using M (1), cbtain the quantities : EX EX~, and Far/ XD, i
titi) Ifthe 7w Vis defined by : }' = 2 — 31X, determine & (1) for H

the t's [or whicly it is finite.
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Let X X, ... X is & sequence random variable such that l

< | |
P{r,,:—l_—'-:PJ V, =—=p¢=— i sr weak law

| 7 = L 5 - Examine whether weak law ‘
of large number hold good for this sequence. _ }
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Let X X ws A Is @& iid random variables with FlLY )=u

and X =" (l<o< ) and
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In & bolt factary machines A, B and C manufactures 25%;, 56%,
40% of the total of their output 5%, 4% and 2% are defective
bolts respectively. A bolt is drawn at random from the product
and is found to be defective. what is the probability that it was
manufactured by machine A, B, or C.
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Prove that {1, ;are Li.d random variables and let
=1
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distribution. Find MP test for testing H, :6 = 8, against
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H :8=0, where 8 < £ . |
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(i) Find the marginal probabilitvef X and Y,
(ii) Find the conditional probability of Y given X =1
(iil} Find the covariance of X and Y

(iv) Check whether X and Y are independent.
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‘ Deline the following

| (1) Deterministic and Random Experiment

{ (i) Trail and events |
(iii) Equally likely and mutually exclusive events |

| (1v}) Favorable and Exhaustive events

(V) Simple and Com POSIte events. ]
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Let X. X, ... X bea sequence of i.id randont variables with

mean W and variance 1. Show that WLLN holds good for thT
i

seqlerice.
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Define the invartance properties of MLE and Let X, X, .., X

be a random shmple from the N(u, o) distribution, Deternine
the MLE of the parameters (both are unknown).
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(i) fluf)=—e" x>0, BeQ=(0,x)
(i) f_

(i1} Flx:8y=(1+8)ix". D<x<l. HeQd=(-l=)

. [
(iv) _ff.f:&?]:?, vzf, HeQ=(0,%) 1

fn

On the basis of a random sample of size n, X, X_ ... X | from
each one of the p.d.fl's given below with observed values
Xp &, x determine a sufficient statistic for 4.

| 5 _
(iy flu@)=—F. x21. #c0=(0.x)
il \

(if) f‘{.a::H.azge'-’l“_ ¥>0, A=0=(0,%)

(i) @) =(l+8x", O<x<l, BeQ=(-1=)

(iv)y F{8)=—. JrEH. Fell=(0.2)
X

(i) P(o) (') Exp(8) j
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State and prove Rao-Blackwell and Lehaman-Scheffe theorem
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Explain briefly

(1) Simpleand Composite hypothesis
(i) Type-T and Type-1l error

(iii) Null and Alternative hypothesis

(iv) size and power of the test
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(1) B(n, p} (1) N(wo) } 25

Verify the following distributions are the lamily of exponential

vpe
(1) B(n, p) | (i1 ‘Nru.cﬂ
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Discuss in briet'on

(i) Fisher's Discriminant anz‘.llygis_
(i1} Mahalonobis distance statistics

(111) Homeling's T- distribution.
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On the basis of observations made on 33 cotton planis, the total

correlations of yield of cotton (X)), number of seed vessels

(A7) and height (X' ) are found to be r,, = 0.842, r,. = (.644,

i,y = (L708. Determine &, |, and verify whether it is'in
significant at 10% l.o:s. (table value 3.32). -
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Obtain SPRT test for testing H, : 6 =8, against H, :§=48 in

A( 1, &) distribution and also derive the expression for OC,

‘ power and ASN funetion. [
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Show that the muitiple correlation in jerms of total and partial
correlations i.e. '
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' ' size = eypression for the power
Obtain the UMP test of size ¢ and the expression 107 e p

ollowi AEains : in BN, pl
curve in the following H,,: p = p, against Hi:p>p,m BiN, }
l 1
| distribution. | 1
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- Describe the Fisher's Z-transformation and its test of } ;

significance for homogeneity of correlation coefficient.
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(o,B) mdEroacad H, :0=0 6 1 Zdomh H 10=8, =,
=Rz nmh SPRI 20327 Oc. ASN m=mne x=c Taeet ol
=, SrE, | 15
Obtain the OC. ASN and power function in SPRT for testing
f{,:0 =8, against #, :0 =4, with sjrength (. 5).
|
S 3¥NT US0EE A @ B dob It Simrd mo
BUTEN Honohas J
A B |
BOTRONED Z5Ed 67.82 68 |
| SD 238 | 2.3 |
|oTT RE ! 1000 ¢ 1200 |
2OEEl (k7)) g nmEs I=Iadoh SPos o
NETRET mEandcie 10

The following data pertains to the heights of people of two
countries A and B.

.'h I A T 8 ]
 Mean in inches 67.82 68
SD 258 255
Sample size 1000 1200

Is there significant difference in mean? Is there significant [
difference in SDY

R e ST S .| L S i
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I variances when the pdpulation means are known
\
{1, and i, kKnown j.

(O [T .u'-\..\.l\.n.l.-".l.l"l‘; T

Find the 10001 — & )% confidence interval for ratio of the two
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Test of significance for equality of two correlation coefficients.
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e 1 | 2 3 -+ D ‘
A 0114 {23 |19 [20 |
B I 15 |24 | 17 | 2] :
C 9 |12 |20 |16 |19 |
D 8 13 |17 |17 | 20
E 12 |5 |19 | B |22
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Five doctors each test five treatments for a certain disease and
observes the number of days each takes to recover. The results
are as follows. Analyse the data by using Two way

classification model.

Hestor Treatment
Y T2 13 | & |5
A o |14 |23 |19 120
B 11 113 (24 [17 |21
C o {12 |20 [16 |19 |
D & |13 |17 |17 |20

5 o

Ty

19 |13
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Compute the marginal distribution
i bivariate normal Distribution.
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{Please read each of the following instructions earefully before attempting guestions)

There are EIGHT questions divided in bwo seetions and printed both in KANNADA and in
ENGLISH.
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Explain probability and non-probability sampling and dis::us-g ‘
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Discuss in briel about Nyman and proportional allocation and

abtain the variances of sample mean proportional allocations.
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Whiat are the nature and scope of sampling’!
Discuss

(i) sample survey versus complete enumeration

(i) Questionnaire and scheduled method for collecting primary
data.
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Show that sample mean is an unbiased estimator ol population
mean under SRSWR, WOR. Sturatified and Systematic random
sampling



(C)

A B D,

I1 mene s

5 S@mEeeD

el B =
L D Y St (S
e W
[ e oy, e = e e I T P eyt
VLiIEEUNY Z0ERTonY ORI BRANE I oo oorReEn
o i =
e N e _— — L — o -
et b ten o2 Y W -~ 2=
[T e U*—;’f'l‘:,.-., oy
— - 4, —_—— noEm—e B e =R e T R = Fi g
P odbnalNy sy cohibal . eBOEaTIo ;.uuwul...lv:ﬂ% ST A
o
| 2 3 4 |5
- - -

()

C 481

D 445

A 513 |E 493

[ 492

C 381 |D 410

C 431

E572 |B 45|

12430

| J_E 469

B 467 | A 460

The following are the results of the [
theieffects of

Sugar Cane. Test whether the treatme

5 manorial deatiments A,

15

alin square experiment on
B, O D, L on the yield of

s arc equally effective,

B405 | A 525

2] C325 | D445 | B429 AS13 | 403
w3 E 471 B492 | A472 | C 381D 410
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Discuss the missing plot technigue in RBD and then give

statistical model with ANOVA table.
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Deseribe the procedure for construction of control chart for

mean and Vartance and also derive the control limits and those
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A firm manufactures aluminum rivets. For process control samplg
ol 100 rivets each are drawn at successive points ol time and the
number ol defective rivels in each sample is noted as below .

(Nn.ui'samplus N 2'3 4 ] 3 o7 8 [ 9 |10

1

\Nm. of defectives | 4 RN |

lsd

F10 11411

(i) Draw chart for number of defectives (np-chart) and
coument.

(i1} the fraction defectives is noted to be P = 0.02 draw 1‘1pT-::heu'L

»and comment.




()

(b

(d) =5 $enzamnem amos
o

g =g o e
(1) m==z;ms S CONEE

(1) S¥zdon Fham sossy =L (MTBF)

(Iv) Toamh Doz (mean) s

> (MTTR) 10
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(1) Measure of reliability

(1) Normal failure law

(111) Mean Time Berween Failure (MTBF) "
(iv) Mean Time to Repair (MTTR),

LIt SiE Urot® deamzusn OC s ARL zufod
LoEnEm, Wby, 10

Describe the procedure for construction of OC and ARL for mean
and Range chart.

W8 moLor SpsmEmA OC, ASN =02 ATl S37¢ dusodnt,
o E, A5

Explain the construction of OC, ASN and ATT curves for single

sampling plan.
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A paper mill uses a control chart to monilor the imperfection in |
finished rolls of paper. Production outpul is inspected for 20
days and the resulting data shown here uses this data Lo set up a
contral chart for non conformities per roll paper. Does the
process appear to be in statistical control? What center and
contral limits would recommend for controlling current
production.
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Obtain the reliability [unction lor the components connected to

(1) Secries svsten

(i) Porallel svsten.
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Define the bllowine

(1) Inventory related costs
(iii) Ordering cycle

(v) Leadtime
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(b) smcicom W@E, mEmEC macd

(1) 23
(Iv) 5t

(1) Demand

(iv) Time horizon

(M EM T e f FIAQ) 328 ooinitor med SZusdohs,

Discuss the components of queuing system, Customer’s Beha\\i our

and obtain waiting time distribution of (M /M /o0 / FIFO)
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The Funny Toys Company has four men available for work on
lour separate jobs. Only one man can work on any one Job. The
cost of assigning cach man to each job is given in the following
table. The objective is to assign men to jobs in such a way that
the total cost of assignment is minimum.

Job
Person| | 2 3 4

A ) 2N 22 28

B |

C 19 117 |21 |24

14y

| & 23 | 7

D 25 (23 |24 |24
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Define the following
(1) Basic feasihle solution

(1) Objective function

(1) Optimum solution J

(1v) Slack and surplus variable
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Prove that the cost ol maintenance of a machine is given as a

lunction inereasing with time and its scrap value 1s constant.

| (d) MM e HIFO) '--*;_.-::::FE SeacRds 30 A8
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Obtain the steady state probability in M/ M/ Lo I'FIF"O) l

queuning system.
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(iii) 22om ToEHLNY LCRG 10

Discuss in brief on Measurement of Trend :
N G}‘:lphf[ Wig Havel
(i) Method of semi averages

(1i1) Method ol moving averages

e S N .
Write the uses and limitations of Index Numbers



i
e = _— oy T =, !
AL i S e o e A s Pob P
- Tl e i

—— o

=

:uu:'ﬂ}u} 200412005 | 2006 | 2007 | 2008 2009 | 2010 2011 | 2012

|

G G | T2 176 | R2 90 | 96 o1z 1o | 114

STAE
bR
15
it a straight line trend to the following data on the domestic

demand [or motor fuel

Year 200212003 12004 12005 (2006 {2007 12008 12009 | 20101 2011 | 2012
Average

Manthly

demead | 1 &6 | 2 | 76 | |9 | 36| ioo L1es 1o |11
111

million

barrels i
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Discuss all the properties of relative in Index Numbers

ITx and p, are demand and price of'tea and x, and p, are
demind and price of coflee, and the demand functions are

i

. 1.3 5 1.3 5

given by .y, - Py By and Xs=p pc show that the
two commoditics are competitive. Also find four pattial
clasticitics of demand. ’
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Define the [ollowings L
(1) Measure of fertility
(i) NRR
(i) GRR

(iv) measure of Mortality
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3205 26142098 [1660 11294993 (7491549 402 | 285 198
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The value ol the /_i.e. the number of persons living at age x are
given.

Compute the remaining entries of the life table.

x: | B0 | 81| 82 [ 83 | 84 |85 86 87| 88| 89 [ 90

bt 13213] 2614|2098 | 1660 [1294[993 749 [549 | 402 | 285 198
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Discuss the method of oblaining vital statistics and measure of

mortality,
(d) Seobscd T0U ISRETOD SENE O SIRED LUES
&5 =i 10

Derive the central mortality rate and force of mortality,  «



