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STATISTICS
Paper II
Linwe o Hours | { Maximum Marks ; 300
INSTRUCTIONS

Each question is printed hoth in English and in Kannada,

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

Candidates should select any three Sections and attempt any five
questions from the selected Sections, choosing at least one but not

more than fwo questions from each of the selected Sections.

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 Design of Experiments )

LExplain the terms (i) proportional allocation (ii} Neyman allocation and
(i} optimum allocation as used in siratified sampling. Make a critical
comparison of these methods.

State the Hervitz-Thompson estimator of a population total in PPS sampling
without replacement. Show that it is unbiased.

Where there is a linear trend in the population for the study variable, show
that the efficiency of the systematic sample is n ( sample size ) times that of
simple random sampling without replacement.

Define Ratio estimator. Derive the approximate variance of this estimator in
terms of coefficient of variation and relative covariance.

Explain the use of three stage sampling in sample surveys. Obtain an
unbtased estimator of the population mean and its variance in the case if
simple random sampling is used in all three stages.

Provide a critical note with suitable examples on ‘non sampling errors".

State the basic principles of design of experiments and their role in such
exXperiments,

Define an RBD. Give the linear mode] and outline the method of analysis of an
RBD,

In an LSD the observation in the ith row, j P column, receiving the kR
treatment is missing. Obtain a valid estimate of this observation. What will you
do if more than one observation is missing ? How will the subsequent analysis
change ?

What are faclorial experiments 2 Mustrate the concept of totul confounding in
such experiments.

Define BIBD. Derive the following parametric relations :
M vr=>blk (i} AM(v-1)=r{k-1) and (i} b=r { Fishers Inequality ).

Assuming a suitable model, develop the analysis to test various effects in the
case of split-plot design with RBD layout for nrain plot treatment.
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SECTION - B
( Engineering Statistics )

b Iaplain the significance of the following concepts in the construction of control .
charts ;
) Assignable causes of quality variation

(i) Rational subgroups.

) Explain the following for X and R charts :
(I  Objectives
(i) Statistical basis and construction
i) Inference from charts,

{0} Quality control charts are to be prepared with a sensitivity that a mean shiit of
06 o ! will cause % of samples to fall outside the mean chart warning limit of

1-96 sigma control limit, What sample size 1s advisable ?

G. (@)  What is acceptance sampling ? Mention the situations where it s useful. What
are the advantages and disadvantages ¢?

(b} State the meaning and utility of the following concepts in acceptance
sampling :
M ocC
(i)  AQL
{il} AOQL.
{£)  Write down the operating procedures and expressions for different parameiers

of sequential sampling plan.

7. (@ Define a parallel system. Obtain its rellability function and mean life of the
systern if all the units are equally reliable and reliability law is exponential.

(b)  Identify the following distribution :

1 [_xP

f[xlﬁ.;plzgxp" exp[»?}.x>0.p>o,cbo

as a failure time distribution and detail the procedure of estimating its
Paramneters,

{c] Let X[ 1) < X[ 2} < e < X v (F<n ) denote the ordered life-times

observed where n units are on fest, each foliowing an exponential distribution
with mean A. Obtain the UMVUE of reliability at a given time point,
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Describe the system reliability in terms of (i) components connected in

series, (i) components commected in parallel and (ifj) mixed system.

Given the hazard function h(() =iz, 2 » 0, eompute (he reliability functior

and the mean time to failure.

Explain the concept of parallel redundancy and state the application of

binemial distribution to parallel redundancy cases.
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SECTION -

{ Operations Research )
Define :
)  Markov chain
(il  Persistent state
[t} Ergodic state,

Show that in a finite Markov chain there exist no null states and that jt is
impossible that ali States are transient.

What do you understand by higher transition probabilities ? Obtain the
Chapman Kolmogorov equation.

Derive the steady state results ( probabilities, mean numbers and mean
walting times } for an M | M| S quene.

What s Operations Research and what gre the essential characteristics of
Operations Research ?

Define (1) basie feasible solution {ii) slack and surplus variables and
(i} artificial variables in the context of a Linear Programming Problem {LFP).

State the general linear programming problem. Show that the collection of a1
feasible solutions of a linear Programming constitute a convex set.

State the { s, §) policy in an inventory problem. Derjve this policy when the
demand has a Negative exponential distributior

Explain the replacement problem and describe the problem of replacement of
items whose maintenance cost increases with time and value of (he money
remains constant.

Describe the franspartation problem. Show that the necessary and sufficient
condition for the existence of a feasible solution to the transportation prohlem

. n \I
L
P

m
Is the total capacity [ z a, Jmust be equal to the requirement

i=1
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12. ial Describe and justify the algorithm used to find the optimal solution for a
transportation problem by the modified stepping stone method.

)  Write 2 Function sub-program to evaluate the factorial of an integer k and
use it to compute and print out the values of the bincmial co-efficients

N N1

= for BC f I . 3  N. Rz 0.
R, RI.(N-RJ! r 50 sets of values of Nand R. Assume N. R2 0

{c)] Write a statement function defining SUM (A, B, C)=vA - B+ C and use this
function to compute a = Ya2+ b2 +c?; f= V7x+3y-8 .
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SECTION - N 3
{ Quantitative Economics ) ‘

13, @ Define 4 time-series. Mention its important components with illistrations and
describe the method of smoothing data.

tb)  Explain the easurement of cyclic movement of o time series and identify the
importance of Periodogram Analysis.

ft)  Expiam the working of variate difference method for trend analysis.

14, (@) Define Laspeyre, Paasche and Marshall-Edgeworth index nuinber and show
that M-E index number lies between Laspeyre and Paasche index numbers.

(b) Stale and explain the criteria of a good index number.
[}  Explain Base shifting, Splicing and Deflating index numbers,

15, (@ Explain hcterosccdasticity. its estimation in the cast of grouped data and a
method of testing for heteroscedasticity.

(b}  Formulate a general linear model { GLM ) clearly stating the assumptions. ,
Derive the MLE of the parameter vector when the errors in the GLM foliow a i
multivariate normal distribution, A

(¢} Explain the estimation procedure with autocorrelated disturbances.

6. {a) What is g demand function ? Describe normal conditions of demand. If AR _
and MR denote the average and marginal revenues at any output, then show ;

(B} Mention the main sources that cause serially correlated disturbances. Outline L

() Compare the ILS and 2 SLS methods of estimation in simultaneous equation r
models.

A
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SBECTION -E

( Demography and Psychrometry )

Explain civil registration and population register as sources of demographic
data, in particular. of Indian system.

Provide a note on the growth and prospects of world population.

Define the following and explain their uses :

()  Density and proximity of population

() Infant mortality rate,

Describe the measures of mortality based on death statistics.

Stating the underlying assumptions, outline the construction of a life table.

What do you understand by age-structure of a population ? Describe the
nature of aging of the population.

State the nature of models on fertility and human reproduction and describe
Willilam Brass Model on fertility.

Mention the kinds of migration and explain the estimation procedure by
survival ratic method.

Describe stable and quasi-stable population models. How are these models

useful for estimating demographic parameters ?
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What is test reliabiliy ? How is it measured ? Describe any one method in

detail.
Explain scaling of rankings or scaling of ratings in terms ol normal curve,

Exarmine the effects of lengthening and Tepeating a test on test rehability.
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