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Introduction

In this course you learn the basics of statistical analysis. Using the freely available software package
R, we go step by step from describing simple and more complex data, to issues of random samples,
to the types and requirements of statistical inference, and finally to linear statistical models. In
the end you should be comfortable with R and be able to perform basic regression analyses.
Instead of focusing on the many methods and issues related to regression analysis, however, the
focus is on the fundamental logic of statistical description and inference. The course forms a
good foundation for further training in statistical modelling.

You will learn how to use the statistical software package R, which is freely available at http://www.r-
project.org (see also Verzani 2014: Appendix A). You should download and install this at home,
so you can get as much hands-on practice as possible. It is also highly recommended that you
install RStudio: http://www.rstudio.com/. Make sure to install R and RStudio prior to
class, including the car, faraway and usingr packages.

While the course does not have a textbook per se, I would strongly recommend that you consider
acquiring Verzani (2014), which is a good introduction to statistics in R, but with somewhat
limited discussion of the actual statistical concepts,1 and Moore, McCabe and Craig (2012),

1Note that all references are to Verzani (2014), but the chapter structure in Verzani (2005) is identical, so
this might be used as well.
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which is a good introductory statistics book. Field, Miles and Field (2012) might also be very
useful to you. To have some additional sources to help you understand the material, you might
want to check out Agresti and Finlay (1997), Agresti and Franklin (2007) or Healey (2011).
These books generally spend somewhat more time describing basic statistical tests, but you
will still need Verzani (2014) for the chapters on probability distributions and simulations. The
homework assignments will be based on social science examples. For the sections of regression
analysis, a further useful book, with more explanation although at times slightly too technical,
is Kutner et al. (2005). The relevant part of this book is equivalent to Kutner, Nachtsheim and
Neter (2004), so you can check either in the library.

Homeworks and grading

The only way to properly learn statistics is by hands-on training. You will need to work with actual
data and produce your own statistical analysis - just the theory will never be sufficient. For that
reason, a substantial part of the grading will be based on regular homework assignments. The
fourth homework will be related to preparations for the course paper. Each homework assignment
will count as ten percent of your final grade.

The second part of the grade will be based on a course paper, which will count as fifty percent
of your final grade.

Assignments should be submitted electronically to jos.elkink@ucd.ie, consisting of two files:
a PDF file containing the written-up answers and a command file of the statistics package used
(e.g. SPS file in SPSS, R file in R, or DO file in Stata). While R is the standard package for this
course, other packages can be used for the homework assignments if you so wish. Note that those
intending to take Quantitative Methods II in the subsequent semester are strongly recommended
to use R. The due dates are listed in the course overview table, with the deadline always at 5
pm of the respective date.

The grading will take into consideration the presentation of the results. Tables copy/pasted from
R or computer output with some interpretation squeezed in will get lower grades than assignments
that are properly presented and formatted. When a substantive interpretation is asked for, this
means an interpretation in terms of the substantive content of the topic at hand: e.g. if the
data is on attitudes and turnout in elections, the substantive interpretation is “what do these
results tell us about voting behaviour?”, not “is this relationship positive or negative, significant
or not?”. The translation back from the statistical results to the political science interpretation
is crucial to a good grade in this course.
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Course paper

For the course paper you will be required to produce your own regression analysis, in a subject
of your choice, and present the results and interpretation. Typically this should be based on a
continuous dependent variable, a key independent variable, and a set of control variables. Instead
of a key independent variable, the focus can also be on a key interaction term. The use of binary
dependent variables, or complicated data structures such as panel data, is acceptable you do
create additional challenges for yourself. Some of the homeworks will encourage you to take the
first steps towards the course paper analysis.

This paper needs to be written as a proper course paper, with abstract, introduction, basic
theoretical background and literature, description of methodology, data and model specification,
and a discussion of the results. Have a look at published articles to get a good idea of the required
structure, e.g. Ross (2004) is a good example of a layout for this assignment. I would strongly
recommend that you read King (2006) for a range of suggestions on how to write publishable
articles, or indeed, a course paper like this.

If you perform additional checks on your analysis, these are usually presented as additional columns
in the table with regression results, or if they are based on other kinds of tests, reduced to
footnotes. Avoid that the paper reads like an overview of steps taken in the analysis, as opposed
to an integration of the main results into a substantive political science analysis.

Note that the grading will be based on the overall quality of the paper, not exclusively or even
primarily on the basis of the statistical analysis itself. The evaluation is based on how well you
can translate and integrate a quantitative analysis in a substantive manner for political science
purposes. This also requires clear exposition of the theoretical argument that is being evaluated
and embedding the argument into the existing political science literature.

The submission should include a PDF version of the course paper and an R file with all the code
used for the analysis (data preparation as well as analysis) – and no code not used for the analysis.
Both the PDF and the R file should be well presented, the latter including clear comments on
what the code stands for.

The text of the course paper should be roughly 5,000 words in length (excluding the bibliography).

Plagiarism

Although this should be obvious, plagiarism - copying someone else’s text without acknowledge-
ment or beyond “fair use” quantities - is not allowed. UCD policies concerning plagiarism can be
found at
http://www.ucd.ie/regist/documents/plagiarism policy and procedures.pdf.

A more extensive description of what is plagiarism and what is not can be found at
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http://www.ucd.ie/library/students/information skills/plagiari.html.

Classes

Classes take place once a week, Wednesday 1-4 pm in G317 of the Newman building at UCD,
with the exception of the first class, which will be in G316. The class will consist of both lectures
and lab exercises. If you have access to a laptop, you should certainly bring it along. If you do
not, you can share with classmates who do – there are no computer facilities in the teaching
room.

Contact

I do not have fixed office hours, so if you want to make sure I am present, you can make an
appointment by email. If a personal visit is not necessary, the easiest way to reach me is by email
(jos.elkink@ucd.ie).
Course materials will be uploaded to http://www.joselkink.net/teaching.

To stay up to date with developments in the UCD School of Politics and International Relations,
also keep an eye on the following social media:
Web: http://www.ucd.ie/politics/

Blog: http://politicalscience.ie/

Twitter: http://twitter.com/ucdpolitics

Facebook: http://www.facebook.com/ucdspire
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Schedule overview

Descriptive statistics
24/9 1 Data and measurement
1/10 2 Univariate descriptive statistics
6/10 Course paper proposal due

Homework 1 due (data and graphs)
8/10 3 Multivariate descriptive statistics

Inferential statistics
15/10 4 Probability and sampling distributions
22/10 5 Hypothesis testing and confidence intervals
27/10 Homework 2 due (descriptive statistics)
29/10 R practical by Martin Okolikj
5/11 6 Hypothesis testing in regression

12/11 No class
17/11 Homework 3 due (hypothesis testing)

Linear regression
19/11 R practical by Martin Okolikj
26/11 7 Multiple linear regression
1/12 Homework 4 due (course paper analysis)
3/12 8 Categorical independent variables and interaction effects

10/12 9 Regression diagnostics
15/12 Homework 5 due (multiple regression)
23/12 Course paper due

Schedule details and readings

1 — Introduction: data and measurement

What is quantitative political science? What are data? What is a variable? What are the different
levels of measurement?

required Blalock (1979: ch 1-2)
Verzani (2014: ch 1, A-B)

alternatives Field, Miles and Field (2012: ch 1, 3)
Kellstedt and Whitten (2009: ch 5-6)
Healey (2011: ch 1)
Privitera (2011: ch 1)
Argyrous (1997: ch 1, 5)
Fielding and Gilbert (2000: ch 1)

5



2 — Univariate descriptive statistics

How to describe your variables graphically, including pie charts, histograms. How to describe your
variables numerically, including the mean, mode, median, variance, and standard deviation.

required Blalock (1979: ch 3-6)
Moore, McCabe and Craig (2012: §1.1-1.2)
Verzani (2014: ch 2)

alternatives Field, Miles and Field (2012: ch 2, 4)
Field (2009: §4.1-4.5)
Privitera (2011: §2-4)
Diamond and Jefferies (2001: ch 2-5)
Healey (2011: ch 2-4)
Wright and London (2009: ch 1-3)
Argyrous (1997: ch 2-4)
Kellstedt and Whitten (2009: ch 6)
Heiman (2001: ch 6-8)

3 — Multivariate descriptive statistics

How to describe relations between variables graphically, including bar charts, scatter plots, box
plots? Discussion of covariance and correlation to look at numerical indicators of relationships.

required Blalock (1979: ch 16-17)
Moore, McCabe and Craig (2012: §2.1-2.2, 2.5-2.6)
Verzani (2005: ch 3-4)

alternatives Field, Miles and Field (2012: ch 6)
Privitera (2011: ch 15)
Diamond and Jefferies (2001: ch 13)
Healey (2011: ch 14)
Heiman (2001: ch 10)
Argyrous (1997: ch 22)

4 — Probability and sampling distributions

What are probabilities and probability distributions? Introduction to the normal distribution.
What is sampling and what is a sampling distribution? What is statistical inference? What is the
Central Limit Theorem?
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required Hosker (2008: ch 3-4)
Moore, McCabe and Craig (2012: §1.3, §3.2-3.3, §5.1)
Verzani (2014: ch 5)
Kellstedt and Whitten (2009: ch 7)
Blalock (1979: ch 7, 9)

alternatives Field, Miles and Field (2012: ch 5)
Privitera (2011: ch 5-7)
Diamond and Jefferies (2001: ch 7-8)
Healey (2011: ch 5-6)
Argyrous (1997: ch 6-7)
Fielding and Gilbert (2000: ch 7, 10)
Heiman (2001: ch 9, 12)
Wright and London (2009: ch 4)

further Blalock (1979: ch 21)
Moore, McCabe and Craig (2012: ch 3-4)

5 — Hypothesis testing and confidence intervals

What are hypothesis tests and how do I generate confidence intervals? How to compare the
means or proportions of two different groups?

required Blalock (1979: ch 8, 11-13)
Moore, McCabe and Craig (2012: ch 6-8)
Kellstedt and Whitten (2009: ch 8)
Verzani (2014: ch 7-9)

recommended Senn (2012)
alternatives Field, Miles and Field (2012: ch 9)

Field (2009: ch 9)
Hosker (2008: ch 5, 9-)
Privitera (2011: ch 8-11)
Diamond and Jefferies (2001: ch 9-12, (14))
Healey (2011: ch 7-9)
Heiman (2001: ch 13-14)
Argyrous (1997: ch 8-11, 13, 17)
Fielding and Gilbert (2000: ch 11)
Wright and London (2009: ch 5-6)

6 — Hypothesis testing in regression

Descriptive univariate linear regression models – how to look at the relation between two contin-
uous variables? How to test for significance in regression models? If I see a correlation between
two variables, how do I know whether this is due to chance or “real”?
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required Blalock (1979: ch 16-18)
Moore, McCabe and Craig (2012: §2.3-2.4, 10)
Kellstedt and Whitten (2009: ch 9)
Verzani (2014: ch 3, 10)

suggested Kutner et al. (2005: ch 1)
alternatives Field, Miles and Field (2012: ch 6-7)

Privitera (2011: ch 16)
Diamond and Jefferies (2001: ch 13)
Healey (2011: ch 14)
Heiman (2001: ch 11)
Argyrous (1997: ch 22)
Miles and Shevlin (2001: ch 1)
Wright and London (2009: ch 8)
Hosker (2008: ch 10-11)

further Starnes, Yates and Moore (2010: §2.6)
Moore, McCabe and Craig (2012: ch 12-13)

7 — Multiple linear regression

How to perform and interpret regression models with more than one independent variable? What
is the difference between a treatment and a control variable? How do I develop a statistical model
specification?

required Kellstedt and Whitten (2009: ch 10)
Blalock (1979: ch 19)
Moore, McCabe and Craig (2012: ch 11)
Verzani (2014: ch 10-11)

suggested Kutner et al. (2005: ch 2, 6)
alternatives Field (2009: ch 7)

Healey (2011: ch 16)
Miles and Shevlin (2001: ch 2)

further Miles and Shevlin (2001: ch 4-5)
Allison (1999)

8 — Categorical independent variables and interaction effects

How to work with categorical independent variables? How to estimate and interpret simple
interactions in multiple regression?
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required Kellstedt and Whitten (2009: ch 11-12)
Blalock (1979: ch 20)
Brambor, Clark and Golder (2006)

suggested Kutner et al. (2005: ch 8)
alternatives Miles and Shevlin (2001: ch 3)

9 — Regression diagnostics

How to find problems with the regression model?

required Faraway (2002: ch. 7, “Diagnostics”)
Kutner et al. (2005: ch 3, 10)
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