Paper No. 103 Sampling Techniques and Design of Experiment
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1) State the characteristics of a good sample.

2) Write a note on, ‘Simple Random Sampling’.
AR Ule(Fos (desl HIE Wl 2i5cl wl 2l sel:

v E(y)=Y,
) V()= L
For a Simple Random Sample, in usual notationys, prove that-
DE(yY=F, |
2) V(T) = ===
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State the merits and demerits of Simple Random Sampling technique.
S8 25 Ack ol s Rbeedl dactsel 3, 5, 13, 10 zd 9 &, duiell yeapl

22t oloo) sldtNeal Cesl ad esu? ol v [ealfoll wdl otarcl <Al

yRel asil:
) E(y) = Y, ,
= N— 52
o V0= (55) 5
The observations of one population random variable are : 3, 5, 13, 10 and

9. How many samples using Without Replacement method can be drawn

- 7 Preparing a list of all possible samples, verify the following results-
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Derive the expression for the unbiased estimator of the population mean

in the case of stratified sampling. Find the variance of this estimator,
oftebell Mifecl M 2 Heus Aadl duey 2dRd Heusd Qe Aad),
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1 40 T 5 10 8

2 30 7 8 8

3 30 6 9 6

Obtain the population mean and variances of a stratified mean from the

following data:

Strata | Stratum | Stratum | Stratum | Stratified
No. size mean | variance | sample size
1 40 5 10 8
2 30 7 8 8
3 30 6 6 |
T
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For Stratified Sampling, with ysdad notations, prove that-

V( Fet) = 2§
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1 200 40 4

2 100 43 1

3 300 50 9

4 400 - 20 10
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From the following, each stratum of 10% stratified random sample are 6

taken under the proportion allocation. Find the variance of stratified

mean and the population mean

Stratum | Size of Stratum | Stratum Mean | Stratum Variance
1 200 40 4
2 100 45 1
3 300 50 9
4 400 20 10
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Discuss the Systematic Sampling. Also state its merits and demerits. 08

S8 s Ad datgatt wadlsdl 20, 28, 23, 18, 25, 29, 35, 38, 26, 21, 28. &, §
duiell 3 sl elsu oldley ulEs [aeell Nl asie 3-

1) E(Fsy) =Y. 2td.
2) V( ¥sy) <l (31t Aaal
The following are the observations of a population: 20, 28, 23, 18, 25, 6
29, 35, 38, 26, 21, 28. Take all systematic samples of size 3 and verify
that: 1) E(7s,) =Y.

2) Also find V( yg, ).
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Discuss the Two-Stage Sampling.
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— v N~ K(n-1)
V( ysy)_T §% — N -Sb%fsy
For Systematic Sampling With usual notations, prove that- 9
> . N-1 K(n-1)
V( ysy) TN §2 - "_N_'-Sv%sy
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What do you mean by Design of Experiments? Explain the three basic 10
principles underlying design of experiments.
ofl2lall welell cdtvul 2ul: ¥
) WUBLs s,
R) Hldevdl,
3) ols,
¥) Gl
Define the following terms- 4
1) Experimental Unit,
2) Treatment,
3} Block,
4) Yield
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Obtain the relative efficiency of Randomized Block Design with respect
to Completely Randomized Design.

ue2o oclls 2etlell [RBD] 2atetl cvilel 2lyel yeaseel axendl.,

Giving Layout plari, describe the complete analysis of Randomized
Blocks Design [RBD].
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For a Latin Square Design (L.SD) with one missing plot yield, explain the
method of estimation of the missing yield.
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Explain the Yate’s method for computing variqusMactorial effect totals in

2* factorial experiment.
el
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Explain the complete analysis of2% factorial experiment.
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Suppose that we Ttave 3 factors A, B and C each at two levels. Give the
plan of the experiment conducted in 2 replications each consisting of two

blocks of 4 plots each such that BC and ABC are confounded.
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