
Sampling Design
Overview
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General questions: 

1. What is a census?


2. Why do we take samples?


3. What is a sampling frame?


4. Why is randomization important?




5. What is bias?
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Discuss in groups.
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7. A certain county has 1,000 farms. Corn is grown on 100 of these farms but on none of the others. In
order to estimate the total farm acreage of corn for the county, two plans are proposed.

Plan I:  (a) Sample 20 farms at random.
(b) Estimate the mean acreage of corn per farm in a confidence interval.
(c) Multiply both ends of the interval by 1,000 to get an interval estimate of the total.

Plan II: (a) Identify the 100 corn-growing farms.
(b) Sample 20 corn-growing farms at random.
(c) Estimate the mean acreage of corn for corn-growing farms in a confidence interval.
(d) Multiply both ends of the interval by 100 to get an interval estimate of the total.

On the basis of the information given, which of the following is the better method for estimating the
total farm acreage of corn for the county?

(A) Choose plan I over plan II.

(B) Choose plan II over plan 1.

(C) Choose either plan, since both are good and will produce equivalent results.
(D) Choose neither plan, since neither estimates the total farm acreage of corn.
(E) The plans cannot be evaluated from the information given.
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9. A television news editor would like to know how local registered voters would respond to the question, “Are you
in favor of the school bond measure that will be voted on in an upcoming special election?” A television survey
is conducted during a break in the evening news by listing two telephone numbers side by side on the screen, one
for viewers to call if they approve of the bond measure, and the other to call if they disapprove. This survey
method could produce biased results for a number of reasons. Which one of the following is the most obvious
reason?

(A) It uses a stratified sample rather than a simple random sample.

(B) People who feel strongly about the issue are more likely to respond.
(C) Viewers should be told about the issues before the survey is conducted.
(D) Some registered voters who call might not vote in the election.

(E) The wording of the question is biased.
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20. Which of the following is NOT a characteristic of stratified random sampling?

(A) Random sampling is part of the sampling procedure.

(B) The population is divided into groups of units that are similar on some characteristic.

(C) The strata are based on facts known before the sample is selected.

(D) Each individual unit in the population belongs to one and only one of the strata.

(E) Every possible subset of the population, of the desired sample size, has an equal chance of being selected.
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9.

Each person in a simple random sample of 2,000 received a survey, and 317
people returned their survey. How could nonresponse cause the results of the
survey to be biased?

®
®
©
®

®

Those who did not respond reduced the sample size, and small samples have
more bias than large samples.

Those who did not respond caused a violation of the assumption

of independence.

Those who did not respond were indistinguishable from those who did not
receive the survey.

Those who did not respond represent a stratum, changing the simple random
Sample into a stratified random sample.

Those who did respond may differ in some important way from those who
did not respond.
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2. Under which of the following conditions is it preferable to use stratified random
sampling rather than simple random sampling?

(%) The population can be divided into a large number of strata so that each
stratum contains only a few individuals.

() The population can be divided into a small number of strata so that each
stratum contains a large number of individuals.

(O The population can be divided into strata so that the individuals in each
stratum are as much alike as possible.

() The population can be divided into strata so that the individuals in each
stratum are as different as possible.

() The population can be divided into strata of equal sizes so that each
individual in the population still has the same chance of being selected.




image10.png
11. Publishers of a magazine wish to determine what proportion of the magazine’s 50,000 subscribers are pleased
with their subscription. The publishers intend to mail a survey to 1,000 subscribers randomly selected from those
who have received the magazine for 5 years or more. This introduces selection bias, since long-subscribing
customers are more likely to be pleased with their subscription. Which of the following would best eliminate
selection bias?

(A) Mail surveys to 2,000 subscribers randomly selected from those who have received the magazine for 5 years
or more.

(B) Mail surveys to 1,000 subscribers randomly selected from those who have received the magazine for 1 year
o less.

(C) Mail surveys to 1,000 subscribers randomly selected from all subscribers.

(D) Mail surveys to 1,000 subscribers randomly selected from those who have received the magazine for 5 years
or more and 1,000 subscribers randomly selected from those who have received the magazine for 1 year
o less.

(E) Mail surveys to 500 subscribers randomly selected from a group who have received a free six-month
subscription within the past year.
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6. The buyer for an electronics store wants to estimate the proportion of defective wireless game controllers in
a shipment of 5,000 controllers from the store’s primary supplier. The shipment consists of 200 boxes each
containing 25 controllers. The buyer numbers the boxes from 1 to 200 and randomly selects six numbers in that
range. She then opens the six boxes with the corresponding numbers, examines all 25 controllers in each of these
boxes, and determines the proportion of the 150 controllers that are defective. What type of sample is this?

(A) Biased random sample
(B) Nonrandom sample

(C) Simple random sample
(D) Stratified random sample
(B) Cluster random sample
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D. Generalizability of results and types of conclusions that can be drawn from
observational studies, experiments and surveys
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2. A large simple random sample of people aged nineteen to thirty living in the state of Colorado was surveyed
to determine which of two MP3 players just developed by a new company was preferred. To which of the
following populations can the results of this survey be safely generalized?

(A) Only people aged nineteen to thirty living in the state of Colorado who were in this survey
(B) Only people aged nineteen to thirty living in the state of Colorado

(C) All people living in the state of Colorado

(D) Only people aged nineteen to thirty living in the United States

(E) All people living in the United States
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2. Ata certain university, students who live in the dormitories eat at a common dining hall. Recently, some
students have been complaining about the quality of the food served there. The dining hall manager decided to
do a survey to estimate the proportion of students living in the dormitories who think that the quality of the food
should be improved. One evening, the manager asked the first 100 students entering the dining hall to answer the
following question.

Many students believe that the food served in the dining hall needs improvement. Do you think that the
quality of food served here needs improvement, even though that would increase the cost of the meal plan?

Yes No No opinion

(a) In this setting, explain how bias may have been introduced based on the way this convenience sample was
selected and suggest how the sample could have been selected differently to avoid that bias.

(b) In this setting, explain how bias may have been introduced based on the way the question was worded and
suggest how it could have been worded differently to avoid that bias.
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(a) In this setting, explain how bias may have been introduced based on the way this convenience sample was
selected and suggest how.the sample.could have been selected differently to avoid that bias:
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(b) In this setting, explain how bias may have been introduced based on the way the question was worded and
suggest how it could have been worded differently to avoid that bias.
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3. An apartment building has nine floors and each floor has four apartments. The building owner wants to install
new carpeting in cight apartments to see how well it wears before she decides whether to replace the carpet in

the entire building.

The figure below shows the floors of apartments in the building with their apartment numbers. Only the
nine apartments indicated with an asterisk (*) have children in the apartment.

11* 12 21 22% 31 32
1st Floor 2nd Floor 3rd Floor
14 13 24 23* 34 33
41 42 S0 52 61 62 # = Children
4th Floor 5th Floor 6th Floor in the
44 43 54 53 64 63 apartment
71 72 81 82 91 92
7th Floor 8th Floor 9th Floor
T4+ 73* 84+ 83 94 93%
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(a) For convenience, the apartment building owner wants to use a cluster sampling method, in which the floors
are clusters, to select the eight apartments. Describe a process for randomly selecting cight different
apartments using this method.

(b) An alternative sampling method would be to select a stratified random sample of cight apartments, where the
strata arc apartments with children and apartments with no children. A stratified random sample of size cight
‘might include two randomly selected apartments with children and six randomly selected apartments with no
children. In the context of this situation, give one statistical advantage of selecting such a stratified sample as
opposed to a cluster sample of eight apartments using the floors as clusters.
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2. Inresponse to nutrition concerns raised last year about food served in school cafeterias, the Smallville School
District entered into a one-year contract with the Healthy Alternative Meals (HAM) company. Under this
contract, the company plans and prepares meals for 2,500 elementary, middle, and high school students, with a
focus on good nutrition. The school administration would like to survey the students in the district to estimate
the proportion of students who are satisfied with the food under this contract.

Two sampling plans for selecting the students to be surveyed are under consideration by the administration. One
plan is to take a simple random sample of students in the district and then survey those students. The other plan
is to take a stratified random sample of students in the district and then survey those students.

(a) Describe a simple random sampling procedure that the administrators could use to select 200 students from
the 2,500 students in the district.
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(b) If a stratified random sampling procedure is used, give one example of an effective variable on which to
stratify in this survey. Explain your reasoning.
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(c) Describe one statistical advantage of using a stratified random sample over a simple random sample in the
context of this study.
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II. Sampling and Experimentation: Planning and conducting a study (10%-15%)

Data must be collected according to a well-developed plan if valid information on a
conjecture is to be obtained. This plan includes clarifying the question and deciding
upon a method of data collection and analysis.

A. Overview of methods of data collection
1. Census
2. Sample survey
3. Experiment
4. Observational study
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2. In which of the following situations would it be most difficult to use a census?
(A) To determine what proportion of licensed bicycles on a university campus have lights
(B) To determine what proportion of students in a high school support wearing uniforms

(C) To determine what proportion of registered students enrolled in a college are employed more
than 20 hours each week

(D) To determine what proportion of single-family dwellings in a small town have two-car garages

(E) To determine what proportion of fish in Lake Michigan are bass
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‘Simple Random Sampling

Display 4.8 Various sampling methods.
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