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1999
STATISTICS
Paper 2
Tirne 3 Hoars ] [ Maximum Marks : 300
INSTRUCTIONS

Fach question is printed both in Englisih and in Kannada.

Answers must be written in the medium specified
(English or Kannada) in the Admission Ticket issued 10
you, which must be stated clearly on the cover of the
answer book in the space provided for this purpose. No
credit will be miven for the answers wrilten in a medium

(=]
other than that specified in the Admission Ticket.

Candidates should select uny three Seciions and attempt
any five questions from the selected Sections, choosing at

least one but not more than hwo questions from each of

the selected Seclions.

Assume suitable data, if considered necessary, and indicate

the same clearly.

All questions carry equal marks.
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SECTION A

(Sampling Theory and Designs of Experiments)

Distinguish between simple random sampling and sampling with
varying probabilities of seclection.

In sampling with varying probabililies of selection, obtain the
unbiased estimator of the population mean, its variance and the
unbiased estimator of the variance.

Ignoring the finite population correction, prove tnat

LV <V

V, SV, 2V,
where V. zrd V, are vamances respectively under opiimum and
propor:ional allocation and Vg is the variarce under simple random

sampling without replacement, the sample size being the same in
each case. 20+20+20

What is the ratio method of estimation ? Obtain an approprate
expression for the variance of the ratic estimator.

Discuss the conditions under which the ratio estimator is better
than *he sample mean with simple random sampling without
replacement as the sampling design.

Explain the situations where systematic sampling can be used with
advantage. 26+20+15
Distinguish between partial and total confounding in factorial
experiments.

Derive the full details of the analysis of 2% randomized blacks
factorial experiment :involving 2/ blocks, each block consisting of

4 pots, in which none of the main effects is confounded in any
replicate and no effeet is totally confounded.

Discuss in detail the analysis of a BIBD. 20+20+20

Explain ‘missing plot technique’

How wiil you analyse missing plots in Latin Square designs ?
Write explanatory notes on

(1) Lattice designs,

(ii) Completely randomized block design, and

(1i1) Split plot design. 15+20-28
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SECTION B
(Engincering Statistics)

5. (a) Explain wha( js meant hy process control. Describe the advantages
derived from having @ process under statistical control with

particular reference tn X and R charts,

by A quality characteristic X has an exponentiai distribution,
fix) = e=% x % 0. Obfain the upper control limit and lower contro]
lireit for individual observations on X

(e} Distinguish between specification and control Iimits. Show that the

control limits can be used to Improve the specification limnits,
20+20+ 20

6. (a) What are cumulative sum (CUSUM) cantrol chal;ts ? How dpes 3
CUSUM contral chart differ from (i) an ordinary X-chart, and (i) a
sequential probability ratio test for process mean ?

(b} Explain the procedure tg determine the dimensions of the V-mask
of a CUSUM contro! chart for mean of a normal disiribution which
has a known variance.

(c)  Define AQQ, AQL, LTPD and ATI, and derive AOQ and ATI for a
single sampling plan. 2042020 %

7. {a}) Define reliability. Explain the relationship between constant fzilure
rate and mean lifs,

(b) Defire Hazard rate, Derive the same for the Constant-Hazard
model.

() It is observed that the failure pattern of an electronic system
follows an exponential distribution with MTTF of 1400 hours. What

1s the probability that the system failure occurs within 950 hours ?
15420425

8. (a) Discnss the reliability estimation in the context of normal
distribution N(u, g2),

(b)  Suppose the distribution of the following failure times is given by
Niy, o = 40). Compute Rit) at ¢ = 180 and t = 50 hours, 30+30
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SECTION C
(Operations Research)

Wiite shorl notes on the lollowing
' Markov chains

o Classification of states

i Ergodie theorems

Discuss  single period  invertory  model with  uniform demand,

ZLFF].II]"LZI}E{ no SEE-UP CCaLs,

A oontractor for second-hand lorrics usad Lo maintain a stock of
lorries every morth. Tre demand for lories oecurs at a relatively
corstant rate but por In ccnstant siza The demand follows the
probability distribution given helow

Demand - 0 1 2 3 4 3 Or rmore
I‘mbabilit}‘ : (<0 032 20 015 111 0-00

Tre holdirg cost of an cld lorry for one menth 15 Rz 100 and the
Fenalty far a lorry if not sapplied on cdemand is Be. 1000 Deermine
the cptimal size of the stock of the contracrar. 20+20-20
What are quaeueing problems ? Fo- the MIMI1 model derive the
steadv-siare probatility equations, Alsg find out i average number

of anits in the system and (i) varance of queue lengrh.

In a rzilway marshalling  vard, goods frains arrive at a rite of
50 trains per day. Assuming that the later arrival time follows ap
exponent.al distributior snd the service tme distribution is al=0
exponent:al with an average 36 minutes. caleulate the following

i the mean line length,

titi the probability tha- the queue size exceeds 10.

Amvals st a telephone booth are considered to he Poissor, with ag
dverage tme of 10 minutes between ore arrival and the next, The
lensth of & phene call is assumed o be distributed cxponentially,
with mean 3 minutes, 1Mnd the probeability that a persor arrivirg
at the booth wil! have to wait. 20+20+20
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11. (a) Define Linear Programming Froblem. Show that the collection ot all
feasible solutions of a lincar Programming problem 1S a2 convey sat,

(b1 Solve the following 1P problem by graphical procedyre :
Mininize 7 = 4xl + .?xg

Subject to

I
]

X, + 9«

g J

t;

I

1
X, + 3
flxl +

[l

2
X. 26

0.

oo e

X)X,

‘¢)  Using the simplex procedure, solve

Maximize 2 — ?xl + Bx

]

Subject to

XI—Q.\'QSG

4%, + 3x, <12

Xy, Xy 20 20+20-20

12, fa, Define Balanced Transportation Problem. Hew s ¢ a parficular
tase of linear pregramming preblemn ? Why s 3 lranspertation
problem rot solved by the simplex procedure ? Explain,

(b) Obtain  the optimum  basic  feasikje solution on  the following
transportation problem -

T8 4 o
From 2 ___l______d__ 3 Available
S I S T
4 1 3
Demand

ic)  Write expianatory notes on the [(ollowing -
(1) Assignment FProhlem
(11} The Mortality Theorem
(iii} Fortran IV Programming 20+20420
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SECTION I}

(Quantitative Economics)
What is Time Series ? What are its components ?
Explain the measurement of trend by the metaod of lecast squares,
‘The populatior, fig"ures. of a country are as follows

Year - 1911 1921 1937 1941 1931 1961 1971
Population ; 23530 251 27.9 3.8 381 439 347

Fit an expanertiz] trend curve; forecast the population in the vear
1981. 20+15+25

Expla.n the importance of Index Numbers in the studv of economic

anc business proklems,

What are the conditions that ap Index Number must saisfy
Explain why Fishers Index Number is called an Ideal rd
Number.

Define the concep: of ‘Cost of Living Index Number. [scuss the
methods cf ootaining  the weights for a Cost of Living Indsx

Number in order to express it as a weighted arnthmetic average.
20+20+20

Define crdinai and cardinal utihty ivnections, Derive the exXpression
for ‘the rate of cemmaodity substitution’. For the utility function,

’_1:—](1 . k-_j.

where u : utility; Xy and x, are commodity levels, derive the ordinary
and the compensated demand functions, assuming a inear budget

constraint.

Define  Produsztion Functiorn. What are e various  structurz!
rroperties satisfied by a production function ? Show that the
elasticity of substitution of the Cobk-Douglas production function,

Q@ — A x‘f xf;’ is unity.
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(¢,  Define the Constant Elasticft)’ af Sub
function. Show the ely
the CRg prod

production functign,

stitution {CES)

that g5 sticity of

appruaches nn;ity
Cobb-Dg uglas

produrtign
substitutioy param

eter
T Mneiign

uciis

16. {q) Define heieroscedastfcity. Haw g4 YOu estimate the Parameters or a
lnear nodel in tha Eresence of beteroscedasticity ?
‘h) \Whas 15 the problem of ide

htification » How dq rank apq arder
conditipng Lelp in the identification of a mode] »
{cj." Explain tha method of indirect feast Squares and YOTpare it wirp
LWa-stage Jegst Squares,

20400 +2¢)
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SECTION E

(Demography and Psychometry)
Write short notes on the following -
{11 Sowerces of demographic data
{11) National Sample Surveys (INSS)
(1ii) Uses and hirmtations of demographic data
Explain the terms :
(1} Life tablz
(i1} Ct-nt.ral mortality rate
{iit} Force of mortality.

With usual notation, grove -hat
l'/ \\

3

—_

n=

,
“

Jefine Logs=ie Curve. Explain how t can be fitted to a given data.
20425+15

Define and discuss the difference between stationary and stable

populations.

Describe the method of estimating the demogrzphic parameters

from an incomplete data.

Describe Bivariate Growth Madels. 20+20+20

Define Morbidizy’, Explain how it car be measured.

What are the objectives cf healtl: survevs ? Explain how thev are
periormed.

Write short notes on the following :

(i) Hospital Siatistics

(11) >table Population Theory 20+20+20
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20. (a) Why is it considered desirable to cenvert gross scorss to some
standardised scores ? Definea ‘standarcised scores’ and ‘normalised

scores’, and describe how tney ure derived.

(b} Explain the concept of percentiled scale and describe z practical

method of its computation from raw scores.

2y Discuss the various methods used to determinc the reliability of

L]

test scores. What is the cffect upon reliability of lengthening or

repeating a test ? 20420490
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