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Chapter 12 – Sample Surveys

1. Population – human resources directors of Fortune 500 companies
Parameter – proportion of directors who don’t feel that surveys intruded on their workday
Sampling Frame – list of HR directors at Fortune 500 companies
Sample – the 23% of the HR directors who responded
Method – questionnaire mailed to all (non-random)
Bias – nonresponse.  It is impossible to generalize about the opinions all HR directors
because the nonrespondents would likely have a different opinion about the question.  HR
directors who feel that surveys intrude on their workday would be less likely to respond.

2. Population – all U.S. adults
Parameter – proportion that feels marijuana should be legalized for medicinal purposes
Sampling Frame – none given –potentially all people with access to web site
Sample – those visiting the web site who responded
Method – voluntary response (no randomization employed)
Bias – voluntary response sample.  Those who visit the website and respond may be
predisposed to a particular answer.

3. Population – all U.S. adults
Parameter – proportion who have used and benefited from alternative medical treatments.
Sampling Frame – all Consumers Union subscribers
Sample – those subscribers who responded
Method – not specified, but probably a questionnaire mailed to all subscribers
Bias – nonresponse bias, specifically voluntary response bias.  Those who respond may
have strong feelings one way or another.

4. Population – all U.S. adults
Parameter – type of content that bothers most on TV
Sampling Frame – all U.S. adults
Sample – 1423 randomly selected U.S. citizens
Method – not specified, but at least “random”
Bias – no apparent bias

5. Population – adults
Parameter – proportion who think drinking and driving is a serious problem
Sampling Frame – bar patrons
Sample – every 10th person leaving the bar
Method – systematic sampling
Bias – undercoverage.  Those interviewed had just left a bar, and may have opinions about
drinking and driving that differ from the opinions of the population in general.

6. Population – city voters
Parameter – not clear.  They might be interested in the percentage of voters favoring
various issues.
Sampling Frame – all city residents
Sample – as many residents as they can find in one block from each district.  No
randomization is specified, but hopefully a block is selected at random within each district.
Method – multistage sampling; stratified by district and clustered by block.
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Bias – convenience sampling.  Once the block is randomly chosen as the cluster, every
resident living in that block should be surveyed, not just those that were conveniently
available.  A random sample of each block could be also be taken, but we wouldn’t refer to
that as “cluster” sampling, but rather multi-stage, with stratification by district, a simple
random sample of one block within each district, and another simple random sample of
residents within the block.

7. Population – soil around a former waste dump
Parameter – proportion with elevated levels of harmful substances
Sampling Frame – accessible soil around the dump
Sample – 16 soil samples
Method – not clear.  There is no indication that the samples were selected randomly.
Bias – possible convenience sample.  Since there is no indication of randomization, the
samples may have been taken from easily accessible areas.  Soil in these areas may be more
or less polluted than the soil in general.

8. Population – all cars
Parameter – proportion of cars with up-to-date (or out-of-date) registrations, insurance, or
safety inspections.
Sampling Frame – cars on that road
Sample – cars stopped by the roadblock
Method – cluster sample of an area, stopping all cars within the cluster
Bias – undercoverage.  The cars stopped might not be representative of all cars because of
time of day and location.  The locations are probably not chosen randomly, so might
represent areas in which it is easy to set up a roadblock, resulting in a convenience sample.

9. Population – snack food bags
Parameter – proportion passing inspection
Sampling Frame – all bags produced each day
Sample – 10 bags, one from each of 10 randomly selected cases
Method – multistage sampling.  Presumably, they take a simple random sample of 10
cases, followed by a simple random sample of one bag from each case.
Bias – no indication of bias

10. Population – milk produced by a dairy farm
Parameter – whether or not the milk contains dirt, antibiotics, or other foreign matter
Sampling Frame – milk produced by the farm on any given day
Sample – milk produced by the farm on the day of inspection
Method – not specified
Bias – unbiased, as long as the day of inspection is randomly chosen.  This might not be the
case, however, since the farms might be spread out over a wide geographic area.
Inspectors might tend to visit farms that are near one another on the same day, resulting in
a convenience sample.

11. Parent opinion, part 1.

a) This is a voluntary response sample.  Only those who see the ad, feel strongly about the
issue, and have web access will respond.
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b) This is cluster sampling, but probably not a good idea.  The opinions of parents in one
school may not be typical of the opinions of all parents.

c) This is an attempt at a census, and will probably suffer from nonresponse bias.

d) This is stratified sampling.  If the follow-up is carried out carefully, the sample should be
unbiased.

12. Parent opinion, part 2.

a) This sampling method suffers from voluntary response bias.  Only those who see the show
and feel strongly will call.

b) Although this method may result in a more representative sample than the method in part
a), this is still a voluntary response sample.  Only strongly motivated parents attend PTA
meetings.

c) This is multistage sampling, stratified by elementary school and then clustered by grade.
This is a good design, as long as the parents in the class respond.  There should be
follow-up to get the opinions of parents who do not respond.

d) This is systematic sampling.  As long as a starting point is randomized, this method should
produce reliable data.

13. Churches.

a) This is a multistage design, with a cluster sample at the first stage and a simple random
sample for each cluster.

b) If any of the three churches you pick at random are not representative of all churches, then
your sample will reflect the makeup of that church, not all churches.  Also, choosing 100
members at random from each church could introduce bias.  The views of the members of
smaller churches chosen in the sample will be weighted heavier in your sample than the
views of members of larger churches, especially if the views of the members of that small
church differ from the views of churchgoers at large.  The hope is that random sampling
will equalize these sources of variability in the long run.

14. Fish.

a) This is a multistage design, with one day picked at random as a cluster, then 5 boats picked
at random as clusters within that day, and finally, a census taken for each boat.

b) If the day chosen happens not to be representative of all fishing days (for example, if the
day chosen is the opening day of the season, or a day in which the weather is bad), then the
sample will not allow the U.S. Fish & Wildlife Service to make meaningful conclusions
about fishing days in general.  Furthermore, they may randomly choose boats that are not
representative of all boats fishing.  If they happen to choose 5 small fishing boats, the
number of fish taken that day may be underestimated.  The hope is that random sampling
will equalize these sources of variability in the long run.
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15. Roller coasters.

a) This is a systematic sample.

b) This sample is likely to be representative of those waiting in line for the roller coaster,
especially if those people at the front of the line (after their long wait) respond differently
from those at the end of the line.

c) The sampling frame is patrons willing to wait in line for the roller coaster.  The sample
should be representative of the people in line, but not of all the people at the park.

16. Playground.

The managers will only get responses from people who come to the park to use the
playground.  Parents who are dissatisfied with the playground may not come.

17. Wording the survey.

a) Responses to these questions will differ.  Question 1 will probably get “no” answers, and
Question 2 will probably get “yes” answers.  This is response bias, based on the wording of
the questions.

b) A question with neutral wording might be: “Do you think standardized tests are
appropriate for deciding whether a student should be promoted to the next grade?”

18. Banning ephedra.

a) This is a voluntary response survey.  The large sample will still be affected by any biases in
the group of people that choose to respond.

b) The wording seems fair enough.  It states the facts, and gives voice to both sides of the
issue.

c) The sampling frame is, at best, those who visit this particular site, and even then depends
of their volunteering to respond to the question.

d) This statement is true.

19. Another ride.

Only those who think it is worth the wait are likely to be in line.  Those who don’t like
roller coasters are unlikely to be in the sampling frame, so the poll won’t get a fair picture
of whether park patrons overall would favor still more roller coasters.

20. Playground, act two.

The first sentence points our problems that the respondent may not have noticed, and
might lead them to feel they should agree.  The last phrase mentions higher fees, which
could make people reject improvements to the playground.

21. Survey questions.

a) The question is biased toward “yes” answers because of the word “pollute”.  A better
question might be: “Should companies be responsible for any costs of environmental clean
up?”
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b) The question is biased toward “no” because of the preamble “18-year-olds are old enough
to serve in the military.  A better question might be: “Do you think the drinking age should
be lowered from 21?”

22. More survey questions.

a) The question seems unbiased.

b) The question is biased toward “yes” because of the phrase “great tradition”.  A better
question might be: “Do you favor continued funding for the space program?”

23. Phone surveys.

a) A simple random sample is difficult in this case because there is a problem with
undercoverage.  People with unlisted phone numbers and those without phones are not in
the sampling frame.  People who are at work, or otherwise away from home, are included
in the sampling frame.  These people could never be in the sample itself.

b) One possibility is to generate random phone numbers and call at random times, although
obviously not in the middle of the night!  This would take care of the undercoverage of
people at work during the day, as well as people with unlisted phone numbers, although
there is still a problem avoiding undercoverage of people without phones.

c) Under the original plan, those families in which one person stays home are more likely to
be included.  Under the second plan, many more are included.  People without phones are
still excluded.

d) Follow-up of this type greatly improves the chance that a selected household is included,
increasing the reliability of the survey.

e) Random dialers allow people with unlisted phone numbers to be selected, although they
may not be the most willing participants.  There is a reason that the phone number is
unlisted.  Time of day will still be an issue, as will people without phones.

24. Cell phone survey.

Cell phones are more likely to be used by middle class and upper class individuals.  This
will result in an undercoverage bias.  As cell phone use grows, this will be less of a
problem.  Also, many cell phone plans require the users to pay airtime for incoming calls.
That seems like a sure way to irritate the respondent, and result in response bias toward
negative responses.

25. Arm length.

a) Answers will vary.  My arm length is 3 hand widths and 2 finger widths.

b) The parameter estimated by 10 measurements is the true length of your arm.  The
population is all possible measurements of your arm length.

c) The population is now the arm lengths of your friends.  The average now estimates the
mean of the arm lengths of your friends.

d) These 10 arm lengths are unlikely to be representative of the community, or the country.
Your friends are likely to be of the same age, and not very diverse.
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26. Fuel economy.

a) The statistic calculated is the mean mileage for the last six fill-ups.

b) The parameter of interest is the mean mileage for the vehicle.

c) The driving conditions for the last six fill-ups might not be typical of the overall driving
conditions.  For instance, the last six fill-ups might all be in winter, when mileage might be
lower than expected.

d) The EPA is trying to estimate the mean gas mileage for all cars of this make, model, and
year.

27. Accounting.

a) Assign numbers 001-120 to each order.  Generate 10 random numbers 001-120, and select
those orders to recheck.

b) The supervisor should perform a stratified sample, randomly checking a certain percentage
of each type of sales, retail and wholesale.

28. Happy workers?

a) A small sample will probably consist mostly laborers, with few foremen, and maybe no
project managers.  Also, there is a potential for response bias based on the interviewer if a
member of management asks directly about discontent.  Workers who want to keep their
jobs will likely tell the management that everything is fine!

b) Assign a number from 001 to 439 to each employee.  Use a random number table or
software to select the sample.

c) The simple random sample might not give a good cross section of the different types of
employees.  There are relatively few foremen and project managers, and we want to make
sure their opinions are noted, as well as the opinions of the laborers.

d) A better strategy would be to stratify the sample by job type.  Sample a certain percentage
of each job type.

e) Answers will vary.  Assign each person a number from 01-14, and generate 2 usable
random numbers from a random number table or software.

29. Quality control.

a) Select three cases at random, then select one jar randomly from each case.

b) Generate three random numbers between 61-80, with no repeats, to select three cases.
Then assign each of the jars in the case a number 01-12, and generate one random number
for each case to select the three jars, one from each case.

c) This is not a simple random sample, since there are groups of three jars that cannot be the
sample.  For example, it is impossible for three jars in the same case to be the sample.  This
would be possible if the sample were a simple random sample.
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30. A fish story.

What conclusions they may be able to make will depend on whether fish with discolored
scales are equally likely to be caught as those without.  It also depends on the level of
compliance by fisherman.  If fish are not equally likely to be caught, or fishermen more
disposed to bring discolored fish, the results will be biased.

31. Sampling methods.

a) This method would probably result in undercoverage of those doctors that are not listed in
the Yellow Pages.  Using the “line listings” seems fair, as long as all doctors are listed, but
using the advertisements would not be a typical list of doctors.

b) This method is not appropriate.  This cluster sample will probably contain listings for only
one or two types of businesses, not a representative cross-section of businesses.

32. More sampling methods.

a) A petition may pressure people into support.  Additionally, some people may not be home
on a Saturday, especially those who have taken their kids out to play in a distant park!  We
are undercovering a group made up of people who probably have a specific opinion.

b) If the food at the largest cafeteria is representative, this should be OK.  However, those
who really don’t like the food won’t be eating there.  That group is undercovered.


