
Assignments for March 29, 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 before class.

• 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 Tutorial questions 2-10

Please read and work through this week’s tutorial on dummy variables and outliers. You can find the tutorial
on the course website. The tutorial contains questions numbered from 2 through 11. Please answer questions
2 through 10 (but not question 11) questions and submit them as your at-home assignment.

Section 2: In-class assignment

(Complete these as instructed in class.)

2.1 Motivating multiple regression

You can consider multiple regression in two ways (and of course many others, but here I’d like to focus on
two specific options). The first treats regression as a technique to analyze experimental data in order to
recover an unbiased, efficient, and consistent causal estimate of a treatment effect:

y = α+ βx+ γ1z1 + γ2z2 + . . .+ γkzk + ε

Here, y is your outcome of interest, x is your treatment indicator, β is the estimated causal effect of the
treatment, and z1 . . . zk are “control” variables, and γ1 . . . γk are coefficients associated with these control
variables.

2.1.1 Consult with your neighbor and consider the following scenario. You are in charge of increasing the
student body’s knowledge of international affairs at a university. You propose a two-pronged strategy: (1)
All students must take an “international affairs exam” at the end of their sophomore year, and (2) as an
experiment, a part of the incoming first-year cohort will be enrolled in a peer mentoring program about
international affairs. After two years, you will exploit this strategy to evaluate whether the peer mentoring
program has been effective.
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(a) In this context, how would you choose your sample before conducting the experiment?
(b) You could estimate your treatment effect by comparing the mean score on the international affairs

exam between those who received the treatment and those who did not. If you do this, are there any
reasons to be concerned that your treatment effect estimate might be biased?

(c) How could you use multiple regression in this context? How would the use of multiple regression help
you reduce the potential bias on the treatment effect estimate?

Second, you can think of multiple regression in the context of observational data as we have so often used
it in our seminar. For instance, consider the example of the ideology of members of the U.S. Congress.
Many of us are interested in describing variation (between members, between parties, across time) in the
ideology of Representatives or Senators. A longstanding project by political scientists Keith Poole and
Howard Rosenthal1 developed a quantitative measure of ideology of members of Congress, based on their
voting behavior. This measure, the NOMINATE score, is useful for a variety of purposes. It places legislators
on a two-dimensional ideological space. The first dimension can be interpreted as “government intervention in
the economy” and the meaning of the second dimension varies over time.2 The scores only have meaning in
that they place legislators in a position relative to others; the values are standardized (as you’ve encountered
before in other contexts.)

The figure below shows you a scatterplot of the two dimensions of the DW-Nominate scores for all Represen-
tatives in the 113th Congress (January 3, 2013 to January 3, 2015). Each dot is one legislator.
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2.1.2 For this exercise, work with your neighbor to do the following:
1See http://www.voteview.com/page2a.htm for more information.
2See http://voteview.com/dwnomin.htm for more information on the dimensions and full citations.
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(a) What do you speculate is the single most important factor in explaining the position of legislators on
the first dimension of DW-Nominate?

(b) Are there any other factors you think should be considered in explaining this variation?
(c) How would you use multiple regression to check whether the data are consistent with your ideas in (a)

and (b)?

2.2 Using dummy variables in regression

Download Leinhardt and Wasserman’s data on infant mortality from our course website at http://www.
jkarreth.net/files/Leinhardt_num.csv using the read.csv() or rio::import() function and the URL of the
dataset.

2.2.1 Estimate a regression model predicting infant mortality with income.

2.2.2 Now investigate whether countries in different world regions differ in infant mortality while still
accounting for income. The variable region codes regions as follows:

1 = Africa, 2 = Americas, 3 = Asia, 4 = Europe.

How do you create separate dummy variables for each of the world regions? What do you find?

2.3 Tutorial question on outliers

Please work through question 11 from the tutorial:

11. Now try diagnosing outliers on your own. Download a dataset of social indicators
provided by the United Nations. The dataset is available on John Fox’s webpage at
http://socserv.socsci.mcmaster.ca/jfox/Books/Applied-Regression-3E/datasets/index.html
under the name “UnitedNations.txt”. Read it into R using the read.table() function and
the URL of the dataset. Then, estimate a regression model predicting infant mortality, with
a set of at least 2 predictors you think are theoretically related to infant mortality. Check
whether outliers influence your inferences. If yes, how do you propose to deal with these
outliers?

2.4 Debating outliers in applied research

2.4.1 Read the abstracts of Choi (2009) and Li (2009).

2.4.2 Explain to your partner the major points of Choi, then listen to your partner’s explanation of Li’s
response.

2.4.3 Can you agree on either Choi’s or Li’s approach? Write your answer on the whiteboard.
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