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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no. 1.
(2) Answer all six questions.

(3) Figures to the right side indicate full marks of
the question.

(4) Statistical tables and simple calculator can be
used.

1  What is sample survey ? Explain in detail various 10
principal steps involved with sample survey.

OR

1  Derive formulas for estimating a sample size under 10
stratified random sampling with :

(1) Optimum allocation

(2) Proportion allocation.

2  What do you mean by simple random sampling without 12
replacement SRSWOR ? In such case show that :

(1) E(y)=Y

® SE@)=T I
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In a population with N =6 the values of y; are 8, 5, 1,

11, 4 and 7, calculate sample mean y and sample variance

§2 for all possible simple random samples of size 2 and verify

that :

() E(y)=Y and

@ E(s)=5"

OR
2  What is stratified random sampling method ? For this 12
sampling method obtain the following results :

M E(y,)=Y

2 2
LS,
@ ()= (1-1,)
=1
N-n 2
V y,)=—— > N, § .
@ Vo () =7, 28,
3 (@) Derive the estimate of population proportion P and 7

and also obtain the variance of your estimator.
OR

(@ Define systematic sample mean y,,. Show that y,, is 7

an unbiased estimate of population mean j . Prove

that :
- K({n-1 2
Var (J_/sy) = [Mj S2 _ L S )
N N wsy
(b) Answer any one from the following questions : 6

(1) Define ratio estimator. Find the first order
approximate expressions of its bias and MSE mean
square error under SRSWOR.

RE-3412] 5 [Contd...



(2) Construct systematic sample of size n =4 from the
following data of 20 observations of a population
and show that :

E()_/Sy) =Y and find V, ()7Sy).

10 15 12 14 13 11 8 9 18 19
16 12 13 14 8 7 17 14 10 24

4 Answer any two of the following questions : 10

(1) Describe the principles of randomisation, replication and
local control.

(2) What is completely randomised design (CRD) ? State
advantages and disadvantages of this design.

(3) Explain the missing plot technique in a Latin square

design with one observation missing.

5 Explain the terms : 12
(1) main effects
(2) interaction and
(3) confounding in factorial experiments.

Construct a 23 factorial design with three factors A, B
and C in two blocks of 4 plots each in two replications, such
that AB is confounded in one replication and ABC is
confounded in other replication.

OR
5  What is Randomised Block Design ? Explain the statistical 12

analysis of variance of this design. Also explain a test of the
significance difference between the effects of the two

treatments.

6 (a) State advantages of a Latin square design as 7
compared to other designs.
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(b) An experiment is performed to test the effect on wheat 6
yield of four different fertilizer treatments A, B, C and
D and of soil variation in two perpendicular directions.
The Latin square table is given below where the figures
show the wheat yield per unit area. Test at 0.01
significance level the hypothesis that there is no
difference between

@) the fertilizers and

@) the soil variation.

C A D B

8 10 12 11
A C B D

14 12 11 15
D B C A

10 14 16 10
B D A C

7 16 14 12

OR

(b) What are factorial experiments ? State their 6
advantages and disadvantages.

RE-3412] 7 [ 200 ]



