
Random and Stratified Sampling

• Task 1

Consider the Horvitz-Thompson estimator of the population total

T̂X =
n∑

i=1

1

πi
Xi,

proof that the the variance estimator is
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• Task 2

In addition to the mean, another parameter of interest is the proportion (or percentage)

of the population with a particular attribute. Results for a proportion can follow directly

from those for a mean, since a proportion is just a special case of a mean, by setting

Yi = 1 if the i -th element has the attribute and Yi = 0 if not.

1. Determine the variance and confidence intervals formulas in the case of simple ran-

dom sampling for P, the population proportion with a given attribute.

2. Deduce which is the expression for the sample size required to estimate a proportion

p with a bound on error of estimation ε.

3. Consider the next problem: The major of a certain village wants to conduct a

survey to determine the proportion of people that favors a certain decision about a

new factory. Since interviewing N = 2000 persons is not possible for her, she need

to estimate p with a bound of estimation of magnitude ε = 0.05. Show which is the

best sample size to do it (wihout estimating the variance). Write a program in R .
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• Task 3

Suppose that a researcher is interested in estimating the proportion of households that

watches a particular TV program. The population is divided into 2 towns and a residential

zone. Show and argue about which are the estimators of the population proportion pst,

the estimated variance and the bound on the error of estimation.

Suppose that data contain 155 households in town A, 62 in Town B and 93 in the rural

area. A simple random sample is taken from each stratum:

Stratum Sample size Number of householders viewing the show

1 n1 = 20 16

2 n2 = 8 2

3 n3 = 12 6

Write a program in R to estimate the proportion of households viewing the show and the

bound on the error of estimation.

Suppose that the advertising firm wants to conduct a new survey. The proportions may

be estimated from the previous survey sample and the cost of obtaining an observation

is C= 9 for stratum 1 and 2, and C= 16 for stratum 3. The firm wants to estimate the

population proportion p with a bound on the error equal to 0.1.

Write a program in R to estimate the sample size and the strata sample sizes that give

the bound at minimum cost.

• Task 4

Resume and comment the techniques of Poststratification and Quota Sampling with Lohr

(2009) text.
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