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INSTRUCTIONS

Candidates should attempt all the questions in Parts A B & C
However, they have to choose only three questions itn Part D. The
number of marks carried by each question is indicated at the end of

the question.

Answers must be written in English.

This paper has four parts :

20 marks
B 100 marks
C 90 marks
D 890 marks

Marks allotted tc ench question are indicated in each part.

Assume suitable data if considered necessary and indicate the same
clearly.

Notations and symbols vsed are as usual.
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PART A dxH=21)

Each question carrics 5 marks.

(a; Define linear systematic sampling from a finite population. State
the advantages and limitations of the scheme.

(b} Explain the significance of the randomization principle whilce
designing field cxperiments.

(¢) Describe a linear programming problem (LPP). Illusirate.

(d) Explaining the notations, give the formula for Fisher's price index.
Why is this index referred lo us “ideal” ?
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PART B 10%10=100

Fuaeli question carries 10 marks.

et y denote the study variate and x, a related auxiliary variate. Assume
that information on x is available. ¥xplain how this information can be

ised for
ia)  forming ratio estimators,
‘b as size measure in PPS sampling.

bxplain  clearly the missing plot technique with reference to a
Randomized Block Decign (RBD). How dees this affect the error degrees

ol treednm

Describe the operation of a double sampling plan for acceplance sampling
by attributes. Derive the OC and ASN functions.

Fivaluate the reliability of the k-component standby system, where each
component cheys expanential distribution with parameter 0.

Deseribe an inventory situation where the demand is stochastic in nature.
(hitline the method of deriving an optimal poliey for this case.

Give twa examples for time scries data. Deseribe, with NeCessary
notations, the least squares method for linear trend fitting.

How is a consumer price index for industrial workers constructed ?
Fixplain. Can this be used to deseribe the purchasing power of money ?

Mention the common sources of multicollinearity in regression analysis,
How is this problem handled ? Explain.

Define the following mcasurcs and state their use :
iad Infant Mortalivy Rate

il.]l  Sex Ratio

(¢} Nel Reproduction Rate

Explaining the different columns, describe the method of constructing a
life-table.
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PART C 6x15=90
Bach question carries 15 marks.
When and how is siratification of a population before sampling useful ?
In usual notation in siratified random sampling show that
V:]pl. < Vpr(:p < Vian
What are the implications of this result 7
() Explain the characteristics of a queucing system. [ustrate with an
exarmple.
(b) For the M| M| o system show that the number of customers in the

system at time t is distributed as Poisson.

Describe a CUSUM control chart. Compare this char: with a Shewhart
chart, with reference to performance. What 1s a V-mask and how are the
components of this mask determined ?

(a) Fstablish the rclation between the hazard and reliability funetions
of a component.
(h) Examine whether Weibull and Parelo distributions are IFR

distribitions.

Explain transportation and assignment problems. Are these particular
cases of a LPP ? Justify your answer.

(ai Describe the logistic growth model. State its chief characteristics.

by How is logistic model fitted to population duta ? Exp.ain.
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PART D 3x30=9(1

Answer any three of the following questions. Eneh question carries
S0 miurks,

{ar  Define a BIBD. In the usual notations show that for a BIBD,
b2v+r—k

tht  Briefly explain the following
(1) Confounding of an effect
(il Split plot experiments

ta)  Explain the construction, basis and use of a p-chart,

(h)  What are rectification plans for acceptance sampling hy attributes ?
Explain the meaning and significance of the AOQ and AOQL
concepts.

. Describe the simplex algorithm for solving a LPP. What is Charnes M

moethod ? Explain,

- Specify the adentification problem in simultancous equation models.

Derive the rank and order conditions for identifiability. Interpret the
result.

. Write bricfly en the following ;

tar  Inpul devices for a computer
th?  Sapply and demand elasticities
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