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R4.7. Ugly Few people want to eat discolored
french frics. Potatoes are kept refrigerated before being
cut for french fries to prevent spoiling and presexve flavor,
But immediate processing of cold potatoes causes discol-
oring due to complex chemical reactions. The potatoes
must therefore be brought to room temperature before
processing. Researchers want to design an experiment in
which tasters will rate the color and flavor of french fries
prepared from several groups of potatoes. The potatocs
will be freshly picked o stored for a month at room tem-
perature or stored for a month refrigerated. They will then
be sliced and cooked either immediately or after an hour
at room temperature, Identify the experimental units,
explanatory variable(s), the treatments, and the response
variable(s).
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R4.8. Attitudes toward homeless people Negative atti-
tudes toward poor peaple arc common, Are attitudes more
negative when a person is homeless? To find out, read to
subjects a description of a poor person. There are two ver-
sions. One begins
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Jim s a 30-year-old single man. He is curently
living in a small single-room apartment.

The other desoription begins

Jim is @ 30-year-old single man. He is currently
~homelass and lives in a shelter for homeless people.

After reading the description, ask subjects what they believe.
about Jim and what they think should be done to help him.
The subjects are 544 adulis interviewed by telephone.St
Outline & completely randomized design for this experi-
ment, Write a few sentenices describing how you would
implement your design.
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R49. An herb for depression? Does the herb Saint-
John's-wort relieve major depression? Here is an excerpt
from the report of a study of this issuc: “Design: Randor-
ized, double-blind, placebo-controlled clinical trial "2 The.
study concluded that the herb is no more effective than a
placebo.
(2)  How did the design of this experiment account for
the placebo effect?
(b)  Why is a double-blind design a good idea in this
setting?
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R4.10. Vitamin C for marathon runners An ultrama-
rathon, as you might gues, is 2 footrace longer than the
26.2 miles of a marathon. Runners commonly develop
respiratory infections after an ultramarathon. Will teking
600 milligrams of vitamin C daily reduce those infec-
tions? Rescarchers randomly assigned uliramarathon run-
ners to receive either vitamin G or a placebo. Separately,
they also randomuly assigned these treatments to a group of
nonrunners the same age as the runners. All subjects were
watched for 14 days after the big race to see if infections
developed.
(a)  Whattypecfexperimental design did thereseazchers
use? Why is this design preferable in this setting?
Give one reason.
(b)  Explain the purpose of the random assignment.
(c) The report of the study said: “Sixty-cight percent
of the runners in the placebo group reported the
development of symptoms of upper sespiratory
tract infection after the race; this was significantly
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‘more than that reported by the vitamin Csup-
plemented group (33%)" Explain to someone
who knows no statistics why “significantly more”
neans there is good reason to think that vitamin
C works.
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Thess exercises are designed to help you roview the important
ideas and methods of the chapter. Relevant learming
objectives are provided in bulleted form before each exercse.

o Identty the population and sample In a sample survey.

o Descrbs the scope ofinference tht is appropriate in an
observational study.

R4.1. Ontario Health Survey The Ministry of Health in
the province of Ontario, Canada, wans to know whether
the national health care system is achieving its goals in the
province. Much information about health care comes from.
patient records, but that source doesn'tallow us to compare
people who use health services with those who don't. So
the Ministry of Health conducted the Ontario Health Sur-
vey, which intetviewed a random sample of 61,239 people
who live in the province of Ontario.®

{a) What is the population for this sample survey?

‘What is the sample?

(b)  The survey found that 76% of males and 86% of
females in the sample had visited s general practi-
tioner at least once in the pasi year. Do you think
these estimates are close to the truth about the
entire population? Why?

o Identiy voluntary response samples and convenience
‘samples, Explain how these bad sampling methods can lead
10 bias.

R4.2. Bad sampling A large high school wants to gather
student opinion about parking for students on campus. It
isn’t practical to contact all students.

(a) Give an example of a way to choose a voluntary
response sample of students. Explain how this
method could lead to bias.

(b)  Give an example ofa way to choose a convernience
sample of students. Explain how this method
could lead to bias.
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R4.3. Drug testing A baseball team regularly conducts
random drug tests on its players. The 25 members of the
team are listed below.

Agiwal  Chen  Hely  Moser  Roberts
Andiews  Frak  Himon  Muselman  Shen
Bacr Fust  Lee Pamica  Smith
Beger  Fuhmann Lynch  Pelrucell  Sundheim
Brockman ~ Carcia Milhalko ~ Reda ‘Wilson

() Explain how you would use the line of random
digits below to sclect an SRS of 3 team members
for a random drug test

(b)  Use your method from (a) to choose the SRS.
Show how you are using the digits in the table.

17521 78009 46239 84569 03316
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R4.4. Polling the faculty A researcher wants to'stady the
attitudes of college faculy members about the work hab-
its of entering freshmen. These attitudes appear to differ
depending on the type of college. The American Associa-
tion of University Professors classifies colleges as follows:
Class I: Offer doctorate degrees and award at least 15
per year.
Class IIA: Award degrees above the bachelor’s but are
not in Class L
Class T1B: Award no degrees beyond the bachelor’s.
Class TII: Two-year colleges.
The researcher would like to survey about 200 faculty mem-

bers. Would you recommend a simple random sample, strat-
ified random sample, o cluster sample? Justify your answer.
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R4.5. Been to the movies? An opinion poll calls 2000 ran-
domly chosen residential telephone numbers, then asks to
speakwith an adultmember of the houschold. Theinterviewer
asks, “How many movics have you watched in a movic theater
in the past 12 months?” Inall, 1131 people respond.

() Identify a potential source of bias related to the
question being asked. Suggest a change that would
help fix this problem.

(b)  Identify a potential souroe of bias in this survey
that is not related to question wording. Suggest a
change that would help fix this problem.
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R4.6. Are anesthetics safe? The National Halothane Study
was a major investigation of the safety of anesthetios used
in surgery. Records of over 850,000 operations performed
in 34 major hospitals showed the following death rates for
four common anesthetics:®

Anesthetic: A B c D
Death rate: L% 17%  34%  19%

‘There scems to be a clear association between the anesthet-
ic used and the death rate of patients. Anesthetic C appears
to be dangerous.

(%) Explainwhywe call the National Halothane Study
an observational study rather than an experiment,
even though it compared the results of using dif-
ferent anesthetics in actual surgery.

(b). When the study looked at lurking veriables that
are related to a doctor's choice of anesthetic, it
found that Anesthetic C was not causing cxira
deaths. Describe how a lurking variable could
Lead to confounding in this settng.




