STAT 201 Problem Set 7 Due: 11/03/2025 at 11:59pm

This problem set covers material from Week 8, dates 10/27 — 10/30.

Instructions: Write or type complete solutions to the following problems and submit an-
swers to the corresponding Canvas assignment. Your solutions should be neatly-written,
show all work and computations, include figures or graphs where appropriate, and include
some written explanation of your method or process (enough that I can understand your
reasoning without having to guess or make assumptions). A general rubric for homework
problems appears on the final page of this assignment.

Monday 10/27

1. In triathlons, it is common for racers to be placed into age and gender groups. Two
friends, Leo and Mary, both completed a triathlon. A better performance in the race
corresponds to a faster finishing time. Leo competed into the “Men, Ages 30-34” group.
Mary competed in the “Women, Ages 25-29” group. Leo completed the race in 4948
seconds, while Mary completed the race in 5513 seconds. Leo did finish faster, but
they are curious about how they did within their respective groups. Below is some
information on the performance of their groups:

e “Men, Ages 30-34” group finishing times have a mean of 4313 seconds with a
standard deviation of 583 seconds

e “Women, Ages 25-29” group finishing times have a mean of 5261 seconds with a
standard deviation of 807 seconds

e The distribution of both groups’ finishing times is approximately Normal.

(a) Write down the short-hand notation for the two Normal distributions. (Define X
and Y as some quantities of interest.

(b) What are the z-scores for Leo and Mary’s finishing times? What is the interpre-
tation of the z-scores?

(c) Did Leo or Mary rank better in their respective group? Explain your reasoning.
(d) What percent of the triathletes did Leo finish faster than in his group?
e) What percent of the triathletes did Mary finish faster than in her group?

)

f) If the distributions of finishing times are not nearly Normal, would your answers
to any of (b) - (e) change? Explain your reasoning.

(
(
2. Suppose body temperatures are Normally distributed with mean 98.6° F and standard

deviation of 0.7° F. Assuming this is true, answer the following:

(a) Body temperatures 103° F or higher are considered highly dangerous fevers. What
is the probability that someone has a highly dangerous fever?
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(b) According to a quick Google search, a range for low-grade fever is between 99.5°
F and 100.3° F. What is the probability of having a low-grade fever?

(¢) Provide two intervals that each capture/contain 80% of body temperatures.

(d) What body temperatures would you consider as unusually low? Briefly explain
why.

(e) The Normal distribution is technically defined for all values on the real line (i.e.
you can input any value from (—o0, c0) into the distribution). Someone hears this
and says “You're crazy! Negative body temperatures are not possible, so body
temperatures should not be viewed as Normally distributed!” However, I claim
that it is still okay to use the Normal distribution. Why is that?

Wednesday 10/29

3. The average teacher salary in Vermont is $59,000. Suppose that the distribution of
teacher salaries is Normal with standard deviation $7000.

(a) What is the probability that a randomly selected Vermont teacher makes less than
$55,000 per year?

(b) If we randomly sample 25 Vermont teachers and obtain their salaries, what is the
probability that the mean of their salaries is less than $55,000 per year?

(¢) Compare the probabilities in (a) and (b). Explain why one is larger.

(d) How would your answers to (a)-(b) change if the distribution of teacher salaries
was not normal? If it depends, what does it depend on?

4. In 2011, a poll found that 25% of young Americans (randomly sampled) delayed start-
ing a family due to the economic slump. Using what we know about the CLT, determine
if the following statements are true of false, and explain with statistical reasoning.

(a) The distribution of sample proportions of young Americans who have delayed
starting a family due to the continued economic slump in random samples of size
12 is right skewed.

(b) In order for the distribution of sample proportions of young American who have
delayed starting a family due to the continued economic slump to be approxi-
mately Normal, we need random samples where the sample size is at least 40.

(¢) A random sample of 50 young Americans where 20% have delayed starting a
family due to the continued economic slump would be considered unusual.

(d) A random sample of 150 young Americans where 20% have delayed starting a
family due to the continued economic slump would be considered unusual.

(e) Tripling the sample size will reduce the standard error of the sample proportion
by one-third.


https://my.clevelandclinic.org/health/symptoms/10880-fever
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Thursday 10/30

5. In the US, businesses and schools shut down during the COVID-19 pandemic in March
2020, and a vaccine became publicly available for the first time in April 2021. That
month, a Gallup poll surveyed a random sample of 3731 US adults, asking them how
they felt about a COVD-19 vaccine requirement for air travel. The poll found that
57% said they would favor it.

(a) Identify/define the population parameter of interest. What is the observed value
of the point estimate of this parameter?

(b) Using a mathematical model (i.e. not simulation), construct a 95% confidence
interval for the proportion of US adults who favor requiring proof of the COVD-
19 vaccination for travel by airplane. Be sure to check conditions/assumptions
necessary for your answer. If you use R in any way, please also provide the code.

(c) Based on your interval, would it be appropriate to claim that the majority of
Americans were in favor of the COVID-19 requirement? Briefly explain why or
why not.

6. A survey was conducted on 850 randomly sampled student loan borrowers, asking them
if they owed more than $30,000 in student debt. A 95% confidence interval for the true
proportion of student loan borrowers with at $30,000 of debt was found to be (0.135,
0.185).

(a) Based on this information, out of the 850 respondents, how many answered ”yes”
to the question? Justify your answer.

(b) Use hypothesis testing via CLT to examine the claim that fewer than 18.2% of all
student loan borrowers owe at least $30,000 at the 0.05 significance level.

7. In 2010, the Pew Research Center randomly sampled 1,306 Americans asking them:
“From what you’'ve read and heard, is there solid evidence that the average temperature
on earth has been getting warmer over the past few decades, or not?” Of the 698
respondents with Conservative political ideology (and who had an opinion on the issue),
248 said yes.

Conduct a hypothesis test via a mathematical model to determine if 1/3 of people with
Conservative political ideology believe that there is solid evidence of global warming.
Use a significance level of o = 0.10.



STAT 201 Problem Set 7 Due: 11/03/2025 at 11:59pm

General rubric

Points| Criteria

5) The solution is correct and well-written. The author leaves no
doubt as to why the solution is valid.

4.5 The solution is well-written, and is correct except for some minor
arithmetic or calculation mistake.

4 The solution is technically correct, but author has omitted some key

justification for why the solution is valid. Alternatively, the solution
is well-written, but is missing a small, but essential component.

3 The solution is well-written, but either overlooks a significant com-
ponent of the problem or makes a significant mistake. Alternatively,
in a multi-part problem, a majority of the solutions are correct and
well-written, but one part is missing or is significantly incorrect.

2 The solution is either correct but not adequately written, or it is
adequately written but overlooks a significant component of the
problem or makes a significant mistake.

1 The solution is rudimentary, but contains some relevant ideas. Al-
ternatively, the solution briefly indicates the correct answer, but
provides no further justification.

0 Either the solution is missing entirely, or the author makes no non-
trivial progress toward a solution (i.e. just writes the statement of
the problem and/or restates given information).

Notes:| For problems with multiple parts, the score represents a holistic
review of the entire problem. Additionally, half-points may be used
if the solution falls between two point values above.

Notes:| For problems with code, well-written means only having lines of
code that are necessary to solving the problem, as well as presenting
the solution for the reader to easily see. It might also be worth
adding comments to your code.




