
Assignments for February 2, 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 Work through the tutorial “Probability & Distributions” and answer the following questions:

1.1.1 In your simulation of flipping the unfair coin 100 times, how many flips came up heads?

1.1.2 After you’ve loaded and worked with the bdims dataset, create a histogram of men’s heights and a
histogram of women’s heights. How would you compare the various aspects of the two distributions?

1.1.3 Based on the histogram of females’ weights, does it appear that this variable follows a nearly normal
distribution?

1.1.4 What other tools can you use to answer question 1.1.3? What are the R commands you would use for
these tools?

1.1.5 Why would we care whether a variable is normally distributed or not?

1.2 Which of the following events would you be most surprised by? Why?

(a) exactly 3 heads in 10 coin flips
(b) exactly 3 heads in 100 coin flips
(c) exactly 3 heads in 1000 coin flips

1.3 In a survey, 52% of respondents said they are Democrats. What is the probability that a randomly
selected respondent from this sample is a Republican?

(a) 0.48
(b) more than 0.48
(c) less than 0.48
(d) cannot calculate using only the information given

1.4 In Gomidia, families are all fertile, and continue to have children until either they have a boy or they have
three girls. Define the proportion of boys in a family [PBF] as the number of boys in each family divided by
the total number of children in each family. Is PBF a random variable? Why or why not?
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Section 2: In-class assignment

(Complete these as instructed in class.)

2.1 Go back to the bdims dataset you encountered in the tutorial for today.

2.1.1 Run the R code from the tutorial up to the line:

sim_norm <- rnorm(n = length(fdims$hgt), mean = fhgtmean, sd = fhgtsd)

2.1.2 Create a normal probability plot of sim_norm. Do all of the points fall on the line? How does this plot
compare to the probability plot for the real data?

2.1.3 Does the normal probability plot for fdims$hgt look similar to the plots created for the simulated data?
That is, do plots provide evidence that the female heights are nearly normal?

2.1.4 Using the same technique, determine whether or not female weights appear to come from a normal
distribution.

2.2 Area under the curve: What percent of a standard normal distribution N(µ = 0, σ = 1) is found in each
region? Use the normal probability table we give you to answer these questions. Be sure to think about the
meaning of the larger than/smaller than signs in this question when you use the probability table to answer
this question.

a) To the left of Z = 1.25
b) Z < 1.25
c) Z >= 1.13
d) Z <-0.18
e) Z > 8
f) |Z| < 0.5
g) -1.96 < Z < 1.96

2.3 Can you use Z-scores to evaluate how typical observations are if these observations come from a distribution
other than the standard normal distribution? What are the parameters of a standard normal distribution?

2.4 Can you make any statement about the Z-score of an observation whose value falls below the mean of a
variable?

2.5 Triathlon times

2.5.1 In triathlons, it is common for racers to be placed into age and gender groups. Friends Leo and Mary
both completed the Hermosa Beach Triathlon, where Leo competed in the Men, Ages 30-34 group while Mary
competed in the Women, Ages 25-29 group. Leo completed the race in 1:22:28 (4948 seconds), while Mary
completed the race in 1:31:53 (5513 seconds). Obviously Leo finished faster, but they are curious about how
they did within their respective groups. Can you help them? Here is some information on the performance of
their groups:

• The finishing times of the Men, Ages 30-34 group has a mean of 4313 seconds with a standard deviation
of 583 seconds.

• The finishing times of the Women, Ages 25-29 group has a mean of 5261 seconds with a standard
deviation of 807 seconds.

• The distributions of finishing times for both groups are approximately Normal. Remember: a better
performance corresponds to a faster finish.

a) What are the Z scores for Leo’s and Mary’s finishing times? What do these Z scores tell you?
b) Did Leo or Mary rank better in their respective groups? Explain your reasoning.
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c) What percent of the triathletes did Leo finish faster than in his group?
d) What percent of the triathletes did Mary finish faster than in her group?
e) If the distributions of finishing times are not nearly normal, would your answers to parts (b)-(e) change?

Explain your reasoning.

2.6 GRE Scores

2.6.1 A college senior who took the Graduate Record Examination exam scored 620 on the Verbal Reasoning
section and 670 on the Quantitative Reasoning section. The mean score for Verbal Reasoning section was
462 with a standard deviation of 119, and the mean score for the Quantitative Reasoning was 584 with a
standard deviation of 151. Suppose that both distributions are nearly normal.

a) What is her Z score on the Verbal Reasoning section? On the Quantitative Reasoning section?
b) What do these Z scores tell you?
c) Relative to others, which section did she do better on?
d) Find her percentile scores for the two exams.
e) What percent of the test takers did better than her on the Verbal Reasoning section? On the Quantitative

Reasoning section?
f) Explain why simply comparing her raw scores from the two sections would lead to the incorrect

conclusion that she did better on the Quantitative Reasoning section.
g) If the distributions of the scores on these exams are not nearly normal, would your answers to parts

(b)-(e) change? Explain your reasoning.

2.6.2 GRE scores, Part II. In Exercise 2.8 we saw two distributions for GRE scores: N (µ = 462, σ = 119) for
the verbal part of the exam and N (µ = 584, σ = 151) for the quantitative part. Use this information to
compute each of the following:

• The score of a student who scored in the 80th percentile on the Quantitative Reasoning section.
• The score of a student who scored worse than 70% of the test takers in the Verbal Reasoning section.

2.7 Which of the following is false?

a) The majority of Z scores in a right skewed distribution are negative.
b) In skewed distributions, the Z score of the mean might be different than 0.
c) For a normal distribution, IQR is less than 2 × SD.
d) Z scores are helpful for determining how unusual a data point is compared to the rest of the data in the

distribution.

2.8 What is the probability that at least 2 people out of 366 people share a birthday?
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