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Please submit by email in PDF format and add R code in a separate .R file. Note that if you
do not use Latex, there is an “Equation” entry in Microsoft Word under “Insert” that will allow
you to include matrices and other mathematical equations.

(8%) of the grade is used for an overall evaluation of the clarity and presentation of your
code.

Data

The data set we will use for this homework is based on the replication data for Ross (2001), which
is available through the Harvard Dataverse Network (see also Leeper 2014). The first question
will guide you through the process of acquiring the data.

Questions

1. Using the Dataverse repository
Dataverse is a system, with the most commonly used installation at Harvard, for cataloguing
replication data, including tools for basic analysis. We will ignore the latter, but use this
to download the data for this homework.

(a) Find the replication data for Ross (2001) at http://thedata.harvard.edu/.

(b) Create a new folder Quantitative Methods 1 on your computer. Using setwd()

function, set your working directory to this folder. If you want to check your current
working directory, the function is getwd().

(c) Download the data in R format—Figure 1 shows how to do this—and open the data in
R using load(). Do not forget to check the descriptions of the variables in Dataverse
as well.

2. Inspecting the data

(a) (2%) Find the range of years in the data by using the range() command.
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Figure 1: Screen shot of downloading a data set in R format from the Harvard Dataverse.

(b) Use the str() command to describe the data set. (3%) What is the level of mea-
surement of mideast, regime, and oil, and why do you think so?

(c) (4%) Generate summary statistics for GDP per capita (wdr135): using R, calculate
the number of cases, mean, median, variance, standard deviation, minimum, and
maximum, and, (4%) based on those statistics, interpret the shape of the distribution.

(d) (3%) Calculate the proportion of Sub-Saharan African countries in the data set.

(e) (4%) Add a new variable, decade, to the data set recording the decade of the
observation—e.g. when year equals 1981, decade should equal 1980 (use floor(),
among other operations).

3. Using R as a calculator

(a) (4%) Show that R preserves the order of operations (i.e. enter the entire equation at
once in R and also do it step by step, each calculated step separately, and show that
the answer is the same) in the following equation:

√
11 + (8− 3)2.

(b) Calculate (2%) | − 6|, (2%) 3
√
64 and (2%) show the value of π with only the first

two decimal points. Use round().

(c) (3%) Write the following R line as math equation:

((2^(4-2)+log(2))/sqrt(exp(3)-5))-8^(1/3)

4. Using R functions
By using the R functions sum, rep, cum, diff, rev, and length, write the R code that
produces the printed outcome:
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(a) (4%) By using vector x with values {1, 2, 3, 4, 5} produce:
1 3 6 10 15

(b) (4%) Produce the following outcome using the rep and rev functions:
1 1 1 1 1 2 2 2 2 3 3 3 4 4 5

(c) (4%) Using the following vector x:

x <- seq(1, 10, by = 2)

generate the outcome:
1 3 5 7 9 7 5 3 1

5. Barplots in R

(a) (3%) Use the table() function to produce a table of the year variable.

(b) (5%) Create a new regime cat variable with only three categories from the existing
variable regime1. Let the values for the first category be “Authoritarian” (regime <
4), for the second “Transitional” (4 ≥ regime ≤ 7) and for the third “Democracy”
(regime > 7).

(c) (4%) Use square brackets to make a table of decade with only authoritarian cases.

(d) (4%) Use plot(table()) to produce a barplot of the table, including correct x- and
y-axis labels and a main title. (4%) Interpret the plot.

6. Producing a panel of plots in R

(a) Install the lattice package in R.

(b) (3%) Produce a plot, using plot(), of the log of GDP per capita and life expectancy
at birth. (3%) Interpret the relationship between those two variables.

(c) (3%) Create a subset of countries from Sub-Saharan region (ssafrica) and produce
a plot of adult illiteracy rate and life expectancy. (3%) Interpret the relationship
between those two variables.

(d) Produce a panel of plots with the following code:

xyplot(oil ~ regime1 | factor(oecd), data = ..., pch = 19)

replacing ... with the name of your data frame. (3%) Add proper titles and axes
labels to this plot.

(e) (12%) Write a 300 word essay on the relationship between fuel exports and regime
type, based on the plot.
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Grade conversion scheme

Score UCD grade Score UCD grade Score UCD grade Score UCD grade
97-100% A+ 85-87% B 74-76% C- 54-64% E+
94-96% A 83-84% B- 71-73% D+ 44-53% E
91-93% A- 80-82% C+ 68-70% D 33-43% E-
88-90% B+ 77-79% C 65-67% D- 0-32% F
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