
Assignments for February 16, 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 A random sample of 50 college students were asked how many exclusive relationships they have been
in so far. This sample yielded a mean of 3.2 and a standard deviation of 1.74. Estimate the true average
number of exclusive relationships using this sample.

1.2 Which of the following is the correct interpretation of this confidence interval? “We are 95% confident
that. . .

(a) the average number of exclusive relationships college students in this sample have been in is between
2.7 and 3.7.

(b) college students on average have been in between 2.7 and 3.7 exclusive relationships.
(c) a randomly chosen college student has been in 2.7 to 3.7 exclusive relationships.
(d) 95% of college students have been in 2.7 to 3.7 exclusive relationships.

1.3 Which of the below Z-scores is the appropriate score when calculating a 98% confidence interval?

(a) Z = 2.05
(b) Z = 1.96
(c) Z = 2.33
(d) Z = −2.33
(e) Z = −1.65

1.4 A poll by the National Sleep Foundation found that graduage students average about 7 hours of sleep per
night. A sample of 169 graduate students taking an introductory statistics class yielded an average of 6.88
hours, with a standard deviation of 0.94 hours. Assuming that this is a random sample representative of all
graduate students (bit of a leap of faith?), a hypothesis test was conducted to evaluate if graduate students
on average sleep less than 7 hours per night. The p-value for this hypothesis test is 0.0485. Which of the
following is correct?

(a) Fail to reject H0, the data provide convincing evidence that graduate students sleep less than 7 hours
on average.

(b) Reject H0, the data provide convincing evidence that graduate students sleep less than 7 hours on
average.
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(c) Reject H0, the data prove that graduate students sleep more than 7 hours on average.
(d) Fail to reject H0, the data do not provide convincing evidence that graduate students sleep less than 7

hours on average.
(e) Reject H0, the data provide convincing evidence that graduate students in this sample sleep less than 7

hours on average.

1.5 The mean of the sampling distribution is 5.75, and the standard deviation of the sampling distribution
(also called the standard error) is 0.75. Which of the following is the most reasonable guess for the 95%
confidence interval for the true average number of basketball games attended by students?

(a) 5.75 ± 0.75
(b) 5.75 ± 2 × 0.75
(c) 5.75 ± 3 × 0.75
(d) cannot tell from the information given

1.6 All else held equal, will the p-value be lower if n = 100 or n = 10, 000?

(a) n = 100
(b) n = 10,000

1.7 Work through the tutorial “Inference & Hypothesis testing” and complete the following tasks:

1.7.1 Describe the population distribution of the “area” variable

1.7.2 Describe the distribution of the sample you created as “samp1”. How does it compare to the distribution
of the population?

1.7.3 Take a second sample, also of size 50, and call it samp2. How does the mean of samp2 compare with the
mean of samp1? Suppose we took two more samples, one of size 100 and one of size 1000. Which would you
think would provide a more accurate estimate of the population mean?

1.7.4 How many elements are there in sample_means50? Describe the sampling distribution, and be sure to
specifically note its center. Would you expect the distribution to change if we instead collected 50,000 sample
means?

1.7.5 To make sure you understand what you’ve done in this loop, try running a smaller version. Initialize a
vector of 100 zeros called sample_means_small. Run a loop that takes a sample of size 50 from area and
stores the sample mean in sample_means_small, but only iterate from 1 to 100. Print the output to your
screen (type sample_means_small into the console and press enter). How many elements are there in this
object called sample_means_small? What does each element represent?

1.7.6 At the end of the tutorial, you created three sampling distributions. When the sample size of these
distributions is larger, what happens to the center? What about the spread?

Section 2: In-class assignment

(Complete these as instructed in class.)

2.1 Test the hypothesis H0: µ = 10 vs. HA: µ > 10 for the following samples. Assume σ = 2.

x̄ 10.05 10.1 10.2
n = 30
n = 5000
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2.2 The histogram below shows the distribution of pizzas eaten each week by the population of undergraduates
of a small college. We will assume that this is our population of interest. If we randomly select observations
from this data set, which values are most likely to be selected, which are least likely? Just write down your
thoughts without any data analysis or rigid calculation.

Number of pizzas eaten per week
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2.3 Suppose that you don’t have access to the population data (i.e., access to the pizza consumption info for
each student). In order to estimate the average number of pizzas eaten each week, you might sample from
the population and use your sample mean as the best guess for the unknown population mean. For ease of
this exercise, I’m giving you the list of students (white columns) and their pizza consumption (blue columns)
below and also at http://www.jkarreth.net/files/pizzas.csv

1 7 16 3 31 5 46 4 61 10 76 6 91 4 106 6 121 6 136 6
2 5 17 10 32 9 47 3 62 7 77 6 92 0.5 107 2 122 5 137 7
3 4 18 8 33 7 48 3 63 4 78 5 93 3 108 5 123 3 138 3
4 4 19 5 34 5 49 6 64 5 79 4 94 3 109 1 124 2 139 10
5 6 20 10 35 5 50 8 65 6 80 5 95 5 110 5 125 2 140 4
6 2 21 6 36 7 51 8 66 6 81 6 96 6 111 5 126 5 141 4
7 3 22 2 37 4 52 8 67 6 82 5 97 4 112 4 127 10 142 6
8 5 23 6 38 0 53 2 68 7 83 6 98 4 113 4 128 4 143 6
9 5 24 7 39 4 54 4 69 7 84 8 99 2 114 9 129 1 144 4
10 6 25 3 40 3 55 8 70 5 85 4 100 5 115 4 130 4 145 5
11 1 26 6 41 6 56 3 71 10 86 10 101 4 116 3 131 10 146 5
12 10 27 5 42 10 57 5 72 3 87 5 102 7 117 3 132 8
13 4 28 8 43 3 58 5 73 5.5 88 10 103 6 118 4 133 10
14 4 29 0 44 6 59 8 74 7 89 8 104 8 119 4 134 6
15 6 30 8 45 10 60 4 75 10 90 5 105 3 120 8 135 6

2.3.1 Using R, sample, with replacement, ten students from the population, and record the number of pizzas
they eat each week.
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2.3.2 Find the sample mean.

2.3.3 Report the sample mean to the class

2.3.4 Together, we will then plot the distribution of sample means that everyone obtained.

2.4 Now, we return to the example of homes in Ames, Iowa. So far, we have only focused on estimating the
mean living area in homes in Ames. Now you’ll try to estimate the mean home price.

2.4.1. Take a random sample of size 50 from price. Using this sample, what is your best point estimate of
the population mean?

2.4.2. What would you say is the “typical” size within your sample? Also state precisely what you interpreted
“typical” to mean. Would you expect another student’s distribution to be identical to yours? Would you
expect it to be similar? Why or why not?

2.4.3. Since you have access to the population, simulate the sampling distribution for x̄price by taking 5000
samples from the population of size 50 and computing 5000 sample means. Store these means in a vector
called sample_means50. Plot the data, then describe the shape of this sampling distribution. Based on this
sampling distribution, what would you guess the mean home price of the population to be? Finally, calculate
and report the population mean.

2.4.4. Change your sample size from 50 to 150, then compute the sampling distribution using the same
method as above, and store these means in a new vector called sample_means150. Describe the shape of this
sampling distribution, and compare it to the sampling distribution for a sample size of 50. Based on this
sampling distribution, what would you guess to be the mean sale price of homes in Ames?

2.4.5. Of the sampling distributions from 2 and 3, which has a smaller spread? If we’re concerned with
making estimates that are more often close to the true value, would we prefer a distribution with a large or
small spread?

2.4.6. For the confidence interval to be valid, the sample mean must be normally distributed and have
standard error s√

n
. What conditions must be met for this to be true?

2.4.7. What does “95% confidence” mean? If you’re not sure, see Section 4.2.2 in the textbook.

2.4.8. After you calculated a confidence interval for your sample mean for Gr.Liv.Area, check whether your
confidence interval captures the true average size of houses in Ames. Does your neighbor’s interval capture
this value?

2.4.9. Let’s collect everyone’s intervals and calculate the proportion of intervals that capture the true
population mean. What proportion of those intervals would you expect to capture the true population mean?
Why?

2.4.10. Using the plot_ci function or ggplot2, plot all 50 confidence intervals you created at the end fo the
tutorial. What proportion of your confidence intervals include the true population mean? Is this proportion
exactly equal to the confidence level? If not, explain why.

2.4.11. Pick a confidence level of your choosing, provided it is not 95%. What is the appropriate critical
value? (See Section 4.2.4 of the textbook if you are unsure what “critical value” refers to.)

2.4.12. Calculate 50 confidence intervals at the confidence level you chose in the previous question. You do
not need to obtain new samples, simply calculate new intervals based on the sample means and standard
deviations you have already collected. Using the plot_ci function, plot all intervals and calculate the
proportion of intervals that include the true population mean. How does this percentage compare to the
confidence level selected for the intervals in the previous question?

2.5 Write the null and alternative hypotheses in words and then symbols for each of the following situations.

2.5.1 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. Do these data provide convincing evidence that New Yorkers on average sleep
less than 8 hours a night?
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2.5.2 Employers at a firm are worried about the effect of March Madness, a basketball championship held each
spring in the US, on employee productivity. They estimate that on a regular business day employees spend
on average 15 minutes of company time checking personal email, making personal phone calls, etc. They
also collect data on how much company time employees spend on such non-business activities during March
Madness. They want to determine if these data provide convincing evidence that employee productivity
decreases during March Madness.

2.6 You are given the following hypotheses: H0: µ = 34, HA: µ > 34. We know that the sample standard
deviation is 10 and the sample size is 65. For what sample mean would the p-value be equal to 0.05? Assume
that all conditions necessary for inference are satisfied.

5


	Section 1: At-home assignment
	Section 2: In-class assignment

