
Assignments for February 23, 2016
Johannes Karreth

RPOS 517

The exercises below are divided into two sections. The first section, as indicated, should be completed at home
BEFORE class. The second section will be completed during class.

Submission instructions:

• Please submit the at-home part of the assignment as a Word document and a .Rmd file via Blackboard
by 8am on Monday morning before we meet on Tuesday.

• Please use the answer template provided on the course website to submit your assignments.
• Submit two files: the Word document you just produced, and the .Rmd file you used to produce the

Word document.

Section 1: At-home assignment

1.1 New York is known as “the city that never sleeps.” A random sample of 25 New Yorkers were asked how
much sleep they get per night. Statistical summaries of these data are shown below. Do these data provide
strong evidence that New Yorkers sleep less than 8 hours a night on average?

n x̄ s min max
25 7.73 0.77 6.17 9.78

(a) Write the hypotheses in symbols and in words.
(b) Check conditions, then calculate the test statistic, T, and the associated degrees of freedom.
(c) Find and interpret the p-value in this context. Drawing a picture may be helpful.
(d) What is the conclusion of the hypothesis test?
(e) If you were to construct a 90% confidence interval that corresponded to this hypothesis test, would you

expect 8 hours to be in the interval?

1.2 The National Assessment of Educational Progress tested a simple random sample of 1,000 thirteen year
old students in both 2004 and 2008 (two separate simple random samples). The average and standard
deviation in 2004 were 257 and 39, respectively. In 2008, the average and standard deviation were 260 and
38, respectively.

1.2.1 Calculate a 90% confidence interval for the change in average scores from 2004 to 2008, and interpret
this interval in the context of the application. (Reminder: check conditions.)

1.2.2 Do these data provide strong evidence that the average math score for 13 year old students has changed
from 2004 to 2008? Use a 10% significance level.

1.2.3 It is possible that your conclusion in part 1.2.2 is incorrect. What type of error is possible for this
conclusion? Explain.

1.2.4 Based on your hypothesis test, would you expect a 90% confidence interval to contain the null value?
Explain.

1.3 An independent random sample is selected from an approximately normal population with an unknown
standard deviation. Find the p-value for the given set of hypotheses and T test statistic. Also determine if
the null hypothesis would be rejected at α = 0.05.
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(a) HA: µ > µ0, n = 11, T = 1.91
(b) HA: µ < µ0, n = 17, T = −3.45

1.4 Work through the tutorial “Association between variables” and complete the following exercises using
the dataset “nc”. Note: I’m reprinting the questions from the tutorial here in the assignment
so that you have a clear question numbering that you can use in your submissions. Questions
appear in context in the tutorial.

1.4.1 What are the cases in this data set? How many cases are there in our sample?

1.4.2 Make a side-by-side boxplot of habit and weight. What does the plot highlight about the relationship
between these two variables?

1.4.3 Check if the conditions necessary for inference are satisfied. Note that you will need to obtain sample
sizes to check the conditions. You can compute the group size using the same by command above but
replacing mean with length.

1.4.4 Write the hypotheses for testing if the average weights of babies born to smoking and non-smoking
mothers are different.

1.4.5 Conduct a hypothesis test evaluating whether the average weight gained by younger mothers is different
than the average weight gained by mature mothers.

1.4.6 Now, a non-inference task: Determine the age cutoff for younger and mature mothers. Use a method of
your choice, and explain how your method works.

1.4.7 Pick a pair of numerical and categorical variables and come up with a research question evaluating
the relationship between these variables. Formulate the question in a way that it can be answered using a
hypothesis test and/or a confidence interval. Answer your question using the inference function, report the
statistical results, and also provide an explanation in plain language

1.5 Work through the tutorial “Associations between variables” and complete all exercises referring to the
atheism survey. Note: I’m reprinting the questions from the tutorial here in the assignment so
that you have a clear question numbering that you can use in your submissions. Questions
appear in context in the tutorial.

1.5.1 In the first paragraph, several key findings are reported. Do these percentages appear to be sample
statistics (derived from the data sample) or population parameters?

1.5.2 The title of the report is “Global Index of Religiosity and Atheism”. To generalize the report’s findings
to the global human population, what must we assume about the sampling method? Does that seem like a
reasonable assumption?

1.5.3 What does each row of Table 6 correspond to? What does each row of atheism correspond to?

1.5.4 Using one of the commands below, create a new dataframe called “us12” that contains only the rows
in atheism associated with respondents to the 2012 survey from the United States. Next, calculate the
proportion of atheist responses. Does it agree with the percentage in Table 6? If not, why?

us12 <- subset(atheism, nationality == "United States" & year == "2012")

us12 <- atheism[atheism$nationality == "United States" & atheism$year == "2012", ]

1.5.5 Write out the conditions for inference to construct a 95% confidence interval for the proportion of
atheists in the United States in 2012. Are you confident all conditions are met?

1.5.6 Based on the R output, what is the margin of error for the estimate of the proportion of atheists in US
in 2012?

1.5.7 Using the prop.test function, calculate confidence intervals for the proportion of atheists in 2012 in
two other countries of your choice, and report the associated margins of error. Be sure to note whether the
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conditions for inference are met. It may be helpful to create new data sets for each of the two countries first,
and then use these data sets in the prop.test function to construct the confidence intervals.

1.5.8 Describe the relationship between p and me.

1.5.9 Describe the sampling distribution of sample proportions at n = 1040 and p = 0.1. Be sure to note the
center, spread, and shape.
Hint: Remember that R has functions such as mean to calculate summary statistics.

1.5.10 Replicate the above simulation three more times but with modified sample sizes and proportions: for
n = 400 and p = 0.1, n = 1040 and p = 0.02, and n = 400 and p = 0.02. Plot all four histograms together
by running the par(mfrow = c(2, 2)) command before creating the histograms. You may need to expand
the plot window to accommodate the larger two-by-two plot. Describe the three new sampling distributions.
Based on these limited plots, how does n appear to affect the distribution of p̂? How does p affect the
sampling distribution?

1.5.11 Answer the following two questions using the appropriate function in R. As always, write out the
hypotheses for any tests you conduct and outline the status of the conditions for inference.

(a) Is there convincing evidence that Spain has seen a change in its atheism index between 2005 and
2012? Hint: Create a new data set for respondents from Spain. Form confidence intervals for the true
proportion of athiests in both years, and determine whether they overlap.

(b) Is there convincing evidence that the United States has seen a change in its atheism index between
2005 and 2012?

1.5.12 If in fact there has been no change in the atheism index in the countries listed in Table 4, in how many
of those countries would you expect to detect a change (at a significance level of 0.05) simply by chance?
Hint: Look in the textbook index under Type 1 error.

Section 2: In-class assignment

(Complete these as instructed in class.)

2.1 In a 2010 Survey USA poll, 70% of the 119 respondents between the ages of 18 and 34 said they would
vote in the 2010 general election for Prop 19, which would change California law to legalize marijuana and
allow it to be regulated and taxed. At a 95% confidence level, this sample has an 8% margin of error. Based
on this information, determine if the following statements are true or false, and explain your reasoning.

(a) We are 95% confident that between 62% and 78% of the California voters in this sample support Prop
19.

(b) We are 95% confident that between 62% and 78% of all California voters between the ages of 18 and 34
support Prop 19.

(c) If we considered many random samples of 119 California voters between the ages of 18 and 34, and we
calculated 95% confidence intervals for each, 95% of them will include the true population proportion
of Californians who support Prop 19.

(d) In order to decrease the margin of error to 4%, we would need to quadruple (multiply by 4) the sample
size.

(e) Based on this confidence interval, there is sufficient evidence to conclude that a majority of California
voters between the ages of 18 and 34 support Prop 19.
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2.2 Public option. A Washington Post article from 2009 reported that “support for a government-run
health-care plan to compete with private insurers has rebounded from its summertime lows and wins clear
majority support from the public.” More specifically, the article says “seven in 10 Democrats back the plan,
while almost nine in 10 Republicans oppose it. Independents divide 52 percent against, 42 percent in favor of
the legislation.” (6% responded with “other”.) There were were 819 Democrats, 566 Republicans and 783
Independents surveyed. (Balz and Cogen 2009)

2.2.1 A political pundit on TV claims that a majority of Independents oppose the health care public option
plan. Do these data provide strong evidence to support this statement?

2.2.2 Would you expect a confidence interval for the proportion of Independents who oppose the public option
plan to include 0.5? Explain.

2.2.3 If we wanted to estimate the proportion of Independents who oppose the public option plan within 1%
with 90% confidence, what would be an appropriate sample size?

2.3 A news article reports that “Americans have differing views on two potentially inconvenient and invasive
practices that airports could implement to uncover potential terrorist attacks.” This news piece was based on
a survey conducted among a random sample of 1,137 adults nationwide, interviewed by telephone November
7-10, 2010, where one of the questions on the survey was “Some airports are now using ‘full-body’ digital x-ray
machines to electronically screen passengers in airport security lines. Do you think these new x-ray machines
should or should not be used at airports?” Below is a summary of responses based on party affiliation
(Condon 2010):

Party affiliation
Republican Democrat Independent

Should 264 299 351
Answer Should not 38 55 77

Don’t know/No answer 16 15 22
Total 318 369 450

2.3.1 Conduct an appropriate hypothesis test evaluating whether there is a difference in the proportion of
Republicans and Democrats who think the full-body scans should be applied in airports. Assume that all
relevant conditions are met.

2.3.2 The conclusion of the test in part (2.3.1) may be incorrect, meaning a testing error was made. If an
error was made, was it a Type I or a Type II error? Explain.
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