
PSC205 (Spring 2012): Problem Set 3

PSC 205

February 3, 2012

This assignment must be turned in to the TA in hard-copy by the be-
ginning (�rst �ve minutes) of lab on February 10, 2012. As always, you
must complete the homework individually. Assignments turned in late will
be penalized a half-grade for each day they are late; after seven days, they
will receive a grade of zero.

Please include any associated R output with your answer to each ques-
tion. Remember to follow the instructions in the �Homework Style Guide�
when writing and formatting your responses. Failure to adhere to those rules
will result in lost points.

Problem 1

Load the dataset psc205. Create a new vector height as follows,

height <- psc205$height_ft + (psc205$height_in / 12)

Part 1

(1 point) For the vector height, use the appropriate R expressions to calcu-
late the

� mean

� median

� standard deviation

� interquartile range
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Part 2

(1 point) According to Wikipedia, the tallest person in recorded history was
Robert Wadlow at 8 feet 11 inches. Suppose that zombie Robert Wadlow
enrolls in the course. 1 Create a new variable named height2 that has all
the elements of height as well as a element representing the height of Robert
Wadlow; this element will have a value of (8 + (11/12)) . You can create
/ combine vectors with the c function. For example,

old_vector <- 1:5

new_vector <- c(old_vector, 10)

For the vector height2, calculate the

� mean

� median

� standard deviation

� interquartile range

Part 3

Informally, a statistic is �robust� if it is not sensitive to outliers.

� (1 point) For each of mean, median, standard deviation, and interquar-
tile range, by how much did that statistic change with the addition of
zombie Robert Wadlow.

� (0.5 points) Which statistic appears to be a more robust estimate of
the central tendency of the distribution: mean or median? Why?

� (0.5 points) Which statistic appears to be a more robust estimate of the
spread of the distribution: standard deviation or interquartile range?
Why?

1You may object to this. Not to the zombieism, which is, of course, perfectly reasonable,

but rather note to the fact that he was interred in a thick steel co�n and under layers of

concrete. So even if there were a zombie apocolypse, albeit one in which the zombies are

eager to obtain an education, Robert Wadlow would not be able to escape his co�n. Just

go with it, it's just a homework assignment.

2

http://en.wikipedia.org/wiki/List_of_tallest_people


Problem 2

A major theme in current American political discourse is income inequality.
A discussion of �income inequality� is a discussion about the political and
economic implications of the shape of the income distribution. While we will
not discuss those implications, the following question asks you to explore the
current distribution of household income in the United States.

Load the data in incomes.rda. This will load a numeric vector incomes
which contains the a sample of 1,000 hypothetical incomes of United States
households. While these data are not actual household incomes, they are
drawn from the distribution of 2010 total money income of US households
as reported by a the Census Bureau and Bureau of Labor Statistics in the
2011 Current Population Survey.

1. (1 point) Create a density plot of the values of incomes. Is the distri-
bution symmetrical, right- or left-skewed? Explain what that means?

2. (1 point) What is the mean of incomes? What is the median?

3. (1 point) The variable income is a continuous variable (or at least a
discrete variable with a very large number of unique values, see p. 14 of
the 4th edition of Agresti), so it is inappropriate to calculate the mode.
To see why, try to calculate the mode. What is the most frequently
occurring value of incomes? The function mode in R does not calculate

the statistical mode. Refer to the lab notes for how to do so.

4. (1 point) Which is greater: the mean or the median? How does this
relate to the skewness of the distribution?

5. (1 point) What fraction of observations are within 1 standard devia-
tion? 2 standard deviations? How do these values compare with the
empirical rule?

6. (1 point) When data is highly skewed, data analysts will often use
the logarithm of that data. To see why this data transformation is
useful, create a new vector with the logarithm of incomes using the
log function. Plot the density of the log income. Does the distribution
of log income appear to be skewed?
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(http://www.census.gov/hhes/www/cpstables/032011/hhinc/new01_001.htm)

