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Sampling & Surveys Exercises (ch. 4.1)

A large retailer prepares its customers' monthly credit card bills using an automatic machine
that folds the bills, stuffs them into envelopes, and seals the envelopes for mailing. Are the
envelopes completely sealed? Inspectors choosé 40 jenvelopes from the 1000 stuffed each
hour for visual inspection. Identify the population and the sample.
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A high school's student newspaper plans to survey local businesses about the importance of
students as customers. From an alphabetical list of all businesses, the newspaper staff
chooses 150 businesses at random. Of These@efur‘n the questionnaire mailed by the
staff. Identify the population and the sample. '
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How much sleep do high school students get on a typical school night? A counselor designed
a survey to find out. To make data collection easier, the counselor surveyed the first 100
students to arrive at school on a particular morning. These students reported an average of
7.2 hours of sleep on the previous night.

a) What type of sample did the counselor obtain? _ COCNSNENLE, @QW\@\@; ~

b) Explain why this sampling method is biased. Is 7.2 hours probably higher or lower than
the true average amount of sleep last night for@lDstudents at the school? Why?
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4, Many websites include customer reviews of pro'ducfs, restaurants, hotels, and so on. The

( manager of a hotel was upset to see that 26% of reviewers on a travel website gave the éf N
hotel "1 star” - the lowest possible rating. Explain how bias in the sampling method could .

affect the estimate. o
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5. You are on the staff of a member of Congress who is considering a bill that would provide
\ government-sponsored insurance for nursing-home care. You report that 1128 letters have
%b been received on the issue, of which 871 oppose the legislation. "I'm surprised that most of
A\ my constituents gppose the bill. I thought it would be quite:popular,” says the
* congresswoman. Are you convinced that a majority of the voters oppose the bill? How would
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- 6. Suppose 1000 iPh¢nes are produced at a factory today. Management would like to ensure .
that the phones' display screens meet their quality standards before shipping them to retail
- stores. Since it takes about 10 minutes to inspect an individual phone's display screen, |
- managers.decide to inspect a sample of@phones from the day’s production,
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a) An eager employee suggests that it would be easy to inspect the last 20 iPhones that ¢
were produced today. Why isn't this a good idea? Twis 16 a tonwvenient e
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b} Another employee recommends inspecting every fiftieth iPhone that is produced. Explain'
why this sampling method ind SRS.
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Laying fiber-optic cable is:expensive. Cable companies want to make sure that, if they
extend their lines out to less dense suburban or rural areas, there will be sufficient demand
and the work will be cost-effective. They decide to conduct a survey to determine the - .
proportion of households ia a rural subdivision that would buy the service. They select a
simple random sample of 5 blocks in the subdivision and survey each family that lives on one
of those blocks, L - | - :
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A hotel has 30 floors with 40 rooms per floor. The rooms on one side of the hotel face the
water, while rooms on the other side face a golf course. There is an extra charge for the
rooms with a water view, The hotel manager wants to select 120 rooms and survey the
registered guest in each of the selected rooms about his or her.overall satisfaction with the

property. )

a) Describe how to obtain a sample of 120 rooms using stratified random sarhpling. Explain
your choice of strata and why this method might be preferred to simple random sampling
(SRS). I

b) Describe how to obf-ain:a-éample'of 120 rooms using cluster samp!ihg. Explain your choice
of clusters and why this method might be preferred to simple random sampling (SRS).




9. Michigan STddiu_rn, also known as "The Big House," seats over

100,000 fahs for a football game. The University of Michigan
athletic department plans to conduct a survey about concessions
that are sold during games. Tickets are most expensive for
seats near the field and on the sideline. The cheapest seats are
high up in the end zones. .
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a) The athletic departmen‘r is considering d qndom ol e
sample ‘What would you recommend as the strata? Why?
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b) Ekplain wh\/ aample m‘ighT be egsier to ogfain. Whﬁf would you recommend for

the clusters? Why?
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10. The direcfdr of student 'Iife at a small college wants to know what percent of students eat
regularly in the cafeteria. To find out, the director selects an SRS ofTuden'ts who live
in the dorms. Describe how undercoverage might lead To bias in this study. Explain the
Ilkely direction.of the bias.
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11. A total of 300 people participated in a free 12-week weight-loss course at a community

( health clinic.” After one year, administrators emailed each of the 300 participants to see

how much: we|gh1‘ they had lost since the end of the course. Only 56 participants responded
to the survey. The mean weight loss for this sample was 13,6 pounds. Describe how
honresponse might lead to bias in this study. Explain the likely direction of the bias..
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12. CommenT on each of ’rhe following as a potential sample survey question. Is The ques’rlon
clear? Is it slan’red toward a desired response?

a) “Some 'cell_phone users have developed brain cancer. Should all cell phones come with a
wdrning' label explaining the danger of using cell phones?*
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b) "Do you'dér'eé"rhm“ a national system of health insurance should be favored because it
would. pr‘owde health insurance for everyone and would reduce admlnlsfra‘rlve costs?”
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¢} "Inview of escalating environmental degradation and incipient resource depletion, would

~ you faver economic incentives for recycling of resource-infensive consumer goods?"
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C/ 13, A.popu:lar website places opinion poll questions next to'many of its news stories.. Simply click
' your'résponse to join the:sample. One of the questions was "Do you plan to diet this year?"
Mor-e 'rhan 30,000 peopie r'esponded with 68% saying “Yes." Whlch of the followmg is true?

a) AbouT 68% of Amer'lcans plan to diet. — - —
b). The poll used a cpmmnmﬁe sarnple so the results tell us Il‘rﬂe abou? the popula‘non of all

" aduilts.
he. poll uses volun‘rqrx response, so the r'esults tell us little about the population-of all
“adults,

d) ‘Thg sample is too small-to draw any conclusion,
e) None of these,

@ 14. To ga’rher' information abouf the valldl'ry a hew standardized test for 10" grade students - -~ -
in a’particular state, a fandom sarnple of igh schools was selected from the state. The
new test was administered fo e ver'y 10™ grade student in the selected high schools. What

kmd of sample is this? -~ = - Greopgs © \/\\3\(\@/‘&\5 RGW
a} S|mple random sample ' .clusfer sample c) voluntary response sample

d). stratified random sample e) systematic random sample

.O 15. When we fake a census, we attempt to collect data from ...

a) A stratified random sample. b) A convenience sample.
¢}’ A voluntary response sample. @Ever‘x individual in the popula‘rlon

e) - Every individual selécted in an SRS,

% 16. Suppose that 35% of the voters ina state are registered as Republicans, 40% as
Democrats, and 25% as Independents. A newspaper wants to select a sample of
registered voters to predict the outcome of the.next election, If it randomly selects 350
Republicans, randomly selects 400 Democrats, and randomly selects 250 Independents. Did
this sample procedure result in a simple random sample of registered voters from this state?

a)“¥esit was a simple random sample. No, it was a{stratified)random sample.

’ c) --:No, it was a cluster s_ample. d) No, it was a systematic random sample.
¢ N - (
e). No, it was a convenience sample. 7 o\
e ! P Grroopo T Des ‘W\\ kot
eV X



17. A local news agency conducted a survey about unemployment by randomly dialing phone
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numbers during the work day until it gathered responses from 1000 adults in its state. In
the survey, 19% of those who responded said they were not currently employed. In reality,
only 6% of the adults in the state were not currently employed at the time of the survey.
Which of the following best explains the difference in the two percentages?

a) The difference is due to sampling variability. We shouldn't expect the results of a
random sample to match the truth about the population every time.

b) The difference is due to response bias. Adults who are employed are likely to lie and say
that they are unemployed. ) ok -

c) Thedifference is due to under-coverage bias. The survey included only adults and did
not include teenagers who are eligible to work.
The difference is due to nonresponse bias. Adults who are employed are less likely to be
available for the sample than adults who are unemployed.

e) The difference is due to voluntary response. Adults are able to volunteer as a member

Of 'H"IB SGmp|€. _1'\/"\:\6 Q\I’Q‘{,_‘l\ @IV\ ‘L:} "‘U}}?’?\: \j'\)‘.,ﬂ'j\ !\':E \"\ ‘gf:rri’_\,f‘ (: ‘__’ "g:-;’ v

LW}

18. A simple random sample of(1200 adult Americans is selected, and each person is asked the
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following question: “In light of the huge national deficit, should the government at this time
spend additional money to send humans to Mars?" Only 39% of those responding answered
“Yes." This survey ...

a) Isreasonably accurate because it used a large simple random sample.
b) Needs to be larger because only about 24 people were drawn from each state.
ey Probably understates the percent of people who favor sending humans to Mars.
d) Isvery inaccurate, but neither understates nor overstates the percent of people who
favor sending humans to Mars. Because simple random sampling was used, it is unbiased.
e) Probably overstates the percent of people who favor sending humans to Mars.
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