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1.1 Migraine and acupuncture, Part |. A migraine is a particularly painful type of headache, which patients
sometimes wish to treat with acupuncture. To determine whether acupuncture relieves migraine pain,
researchers conducted a randomized controlled study where 89 females diagnosed with migraine headaches
were randomly assigned to one of two groups: treatment or control. 43 patients in the treatment group
received acupuncture that is specifically designed to treat migraines. 46 patients in the control group
received placebo acupuncture (needle insertion at non-acupoint locations). 24 hours after patients received
acupuncture, they were asked if they were pain free. Results are summarized in the contingency table below.”

Pain free Figure from the original pa-

Yes No Total
Treatment 10 33 43

per displaying the appropri-
ate area (M) versus the in-

Group Control 9 a4 46 appropriate area (S) used in
Total 12 77 39 the treatment of migraine at- ) PR
tacks.
b) 2
(a) What percent of patients in the treatment group were pain free 24 hours after receiving acupuncture? C 4 6
(b) What percent were pain free in the control group?

In which group did a higher percent of patients become pain free 24 hours after receiving acupuncture? ( C) ’ rp M ?ro“'?

Your findings so far might suggest that acupuncture is an effective treatment for migraines for all people
who suffer from migraines. However, this is not the only possible conclusion that can be drawn based
on your findings so far. What is one other possible explanation for the observed difference between the
percentages of patients that are pain free 24 hours after receiving acupuncture in the two groups?
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1.3 Air pollution and birth outcomes, study components. Researchers collected data to examine the
relationship between air pollutants and preterm births in Southern California. During the study air pollution
levels were measured by air quality monitoring stations. Specifically, levels of carbon monoxide were recorded
in parts per million, nitrogen dioxide and ozone in parts per hundred million, and coarse particulate matter
(PMyo) in pug/m?3. Length of gestation data were collected on 143,196 births between the years 1989 and
1993, and air pollution exposure during gestation was calculated for each birth. The analysis suggested that
increased ambient PM1g and, to a lesser degree, CO concentrations may be associated with the occurrence
of preterm births."’

(a) Identify the main research question of the study.

(b) Who are the subjects in this study, and how many are included?

(¢) What are the variables in the study? Identify each variable as numerical or categorical. If numerical,
state whether the variable is discrete or continuous. If categorical, state whether the variable is ordinal.
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1.5 Cheaters, study components. Researchers studying the relationship between honesty, age and self-

control conducted an experiment on-160 children between the ages of 5 and 15. Participants reported their
age, sex, and whether they were an ild or The researchers asked each child to toss a fair coin

in private and to record the outcome (white or black) on a paper sheet, and said they would only reward
children who report white. The study’s findings can be summarized as follows: “Half the students were
explicitly told not to cheat and the others were not given any explicit instructions.” In the no instruction
group probability of cheating was found to be uniform across groups based on child’s characteristics. In the
group that was explicitly told to not cheat, girls were less likely to cheat, and while rate of cheating didn’t
vary by age for boys, it decreased with age for girls.”

(a) Identify the main research question of the study.
(b) Who are the subjects in this study, and how many are included?

(¢) How many variables were recorded for each subject in the study in order to conclude these findings?
State the variables and their types.
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1.6 Stealers, study components. In a study of the relationship between socio-economic class and unethical
behavior, 129 University of California undergraduates at Berkeley were asked to identify themselves as
having low or high social-class by comparing themselves to others with the most (least) money, most (least)
education, and most (least) respected jobs. They were also presented with a jar of individually wrapped
candies and informed that the candies were for children in a nearby laboratory, but that they could take
some if they wanted. After completing some unrelated tasks, participants reported the number of candies
they had taken.'”

(a) Identify the main research question of the study.
(b) Who are the subjects in this study, and how many are included?
(¢) The study found that students who were identified as upper-class took more candy than others. How

many variables were recorded for each subject in the study in order to conclude these findings? State
the variables and their types.
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1.7 Migraine and acupuncture, Part ll. Exercise 1.1 introduced a study exploring whether acupuncture
had any effect on migraines. Researchers conducted a randomized controlled study where patients were
randomly assigned to one of two groups: treatment or control. The patients in the treatment group re-
ceived acupuncture that was specifically designed to treat migraines. The patients in the control group
received placebo acupuncture (needle insertion at non-acupoint locations). 24 hours after patients received
acupuncture, they were asked if they were pain free. What are the explanatory and response variables in
this study?
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1.13 Air pollution and birth outcomes, scope of inference. Exercise 1.3 introduces a study where
researchers collected data to examine the relationship between air pollutants and preterm births in Southern
California. During the study air pollution levels were measured by air quality monitoring stations. Length of
gestation data were collected on 143,196 births between the years 1989 and 1993, and air pollution exposure
during gestation was calculated for each birth.

(a) Identify the population of interest and the sample in this study.

(b) Comment on whether or not the results of the study can be generalized to the population, and if the
findings of the study can be used to establish causal relationships.
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1.14 Cheaters, scope of inference. Exercise 1.5 introduces a study where researchers studying the rela-
tionship between honesty, age, and self-control conducted an experiment on 160 children between the ages
% 'QV?M

of 5 and 15. The researchers asked each child to toss a fair coin in private and to record the outcome (white
or black) on a paper sheet, and said they would only reward children who report white. Half the students

were explicitly told not to cheat and the others were not given any explicit instructions. Differences were W
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children’s characteristics within each group.
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(a) Identify the population of interest and the sample in this study.
(b) Comment on whether or not the results of the study can be generalized to the population, and if the
findings of the study can be used to establish causal relationships.
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1.16 Stealers, scope of inference. Exercise 1.6 introduces a study on the relationship between socio-
economic class and unethical behavior. As part of this study 129 University of California Berkeley under-
graduates were asked to identify themselves as having low or high social-class by comparing themselves to
others with the most (least) money, most (least) education, and most (least) respected jobs. They were also
presented with a jar of individually wrapped candies and informed that the candies were for children in a
nearby laboratory, but that they could take some if they wanted. After completing some unrelated tasks,
participants reported the number of candies they had taken. It was found that those who were identified as
upper-class took more candy than others.

(a) Identify the population of interest and the sample in this study.

(b) Comment on whether or not the results of the study can be generalized to the population, and if the
findings of the study can be used to establish causal relationships.
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1.29 Light and exam performance. A study is designed to test the effect of light level on exam performance
of students. The researcher believes that light levels might have different effects on males and females, so
wants to make sure both are equally represented in each treatment. The treatments are fluorescent overhead
lighting, yellow overhead lighting, no overhead lighting (only desk lamps).

(a) What is the response variable?

(b) What is the explanatory variable? What are its levels?

(¢) What is the blocking variable? What are its levels?
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1.30 Vitamin supplements. To assess the effectiveness of taking large doses of vitamin C in reducing

the duration of the common cold, researchers recruited 400 healthy volunteers from staff and students at a

university. A quarter of the patients were assigned a™placebo, and the rest were evenly divided betweenTg

Vitamin C, 3g Vitamin C, or 3g Vitamin C plus additives to be taken at onset of a cold for the following two

days. All tablets had identical appearance and packaging. The nurses who handed the prescribed pills to

the patients knew which patient received which treatment, but the researchers assessing the patients when

they were sick did not. No significant differences were observed in any measure of cold duration or severity

between the four groups, and the placebo group had the shortest duration of symptoms.*” E“

(a) Was this an ei 15)7 ' g . ? ? (a ne) NVVLQM* . MI\S WHM/C‘) l
periment or an observational study? Why? ) E}(Pe/r ( U

(b) What are the explanatory and response variables in this study? a’ P

(c) Were the patients blinded to their treatment? &'&U\P

(d) Was this study double-blind?

(e) Participants are ultimately able to choose whether or not to use the pills prescribed to them. We might

expect that not all of them will adhere and take their pills. Does this introduce a confounding variable
to the study? Explain your reasoning.
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