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SW 862: Categorical Data Analysis 
Fall 2019 

 

 
Why can’t numbers be beautiful too? 
 
We all talk of beautiful words, art, buildings 
and they’re not part of the natural world, either. 
An x in Algebra is no more abstract than 
an idea in philosophy, just more useful. 
 
But it can’t be use that makes the difference. 
Keats found beauty in a Grecian urn, 
surely practical at some time 
and no one is blind to the beauty of symmetry. 
 
We all get Blake’s awe of the tiger’s stripes. 
Why not awe at Gaussian curves? Of course, 
I know there is no great beauty in a single 
number, 
in a four or a seven or an eight, but it is the 
same 

 
with the alphabet. Where is the wonder in a b 
or a k or a t? It is only the combinations, 
the meanings, the relationships between 
the letters that make the words and sounds we 
love. 
 
– And so, why can’t my numbers be beautiful 
to me? 
Why the scorn, the doubt in your face? Do you 
think I am brittle and dusty as old paper? 
Look again. See the numbers shine in my 
eyes. 
 

— Eveline Pye 
 
 
 

 

 

 
 
 

“What is Imagination? …. First: it is the 
Combining Faculty. …. It seizes points in 
common, between subjects having no very 
apparent connection…. Secondly: it conceives 
and brings into mental presence that which is 
far away, or invisible, or which in short does 
not exist within our physical & conscious 
cognizance…. 
 
Mathematical Science shows us what is. It is 
the language of unseen relations between 
things. But to use & apply that language we 
must be able fully to appreciate, to feel, to 
seize, the unseen, the unconscious. 
Imagination too shows us what is, the is that is 
beyond the senses.” 
 
             — Ada Lovelace 
 
“Mathematics is the art of giving the same 
name to different things.” 

 
— Henri Poincare 

 
"The best thing about being a statistician is 
that you get to play in everyone's backyard." 

 
— John Tukey  
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Credit Hours:  3 
Prerequisites: None 
Instructor:  Andy Grogan-Kaylor, MA, MSSW, PhD 
Pronouns:  He, his, him 
Office:   3846 School of Social Work 
Phone:  615-3369 
Email:   agrogan@umich.edu (best way to get in touch with me)  

(please put SW862 in the subject line) 
Office Hours:  Mondays, 1-3, and by appointment. 
 
Course Web site at http://canvas.umich.edu  

 
Course Description and Content 
 
Researchers are most commonly aware of methods that are suitable for continuous dependent 
variables (e.g. mental health scores), such as the use of ordinary least squares regression. 
However, many outcomes of interest to social workers, and other social researchers, are 
decidedly not continuous, but are dichotomous or binary in nature: entered the program versus 
did not enter the program; left the program versus stayed in the program; received a particular 
diagnosis; did not receive a diagnosis. Many researchers are familiar with the basics of logistic 
regression, yet do not have a grounding in some of the intricacies of logistic regression, such as 
generating predicted probabilities, or using interaction terms in a categorical model, which can 
lead to clearer and more accurate reporting of results. Further, the basic logistic regression 
model serves as the foundation for a wide variety of more advanced statistical approaches that 
can help advance social work research. Study of the logistic regression model can lead to 
variations of logistic regression such as logistic regression for ordered variables, or multinomial 
logistic regression where are more than two categories of the outcome variable (e.g. multiple 
forms of family violence). An understanding of logistic regression also helps to motivate 
understanding of models for censored data, such as the tobit model (useful in studies of income 
and wealth), along with models for count data such as the Poisson and negative binomial model 
suitable for studying counts of events such as incidence of disease or incidence of violence. 
Lastly, categorical data model serve as the foundation for event history models that are used to 
study the timing of events, such as the timing of program entry, program departure, or receipt of 
a diagnosis. 
 
The treatment of these topics involves some discussion of the underlying statistical theory, but 
is much more focused on the application of these models with real data.   R is intended to be 
the primary statistical software used in this course, though it is likely that frequent reference will 
be made to Stata syntax and ways of doing things.  The statistical models studied in this course 
are understood to transcend any one particular statistical software program. 

 
Method of Instruction 
 
Instruction is conceived as a mixture of in class lecture and discussion and time spent in the 
classroom working through actual data problems with statistical software in order to convey 
relevant content.   
 
Required Readings 
 
My presentation of the material for the course will draw on articles and chapters from several 
different books. Given the high price of many statistical books, there is no one book that I am 

mailto:agrogan@umich.edu
http://canvas.umich.edu/
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drawing on consistently enough to justify the purchase of a text.  
 
Therefore, all readings for this course will be made available using http://canvas.umich.edu.  
 
Course Requirements 

1) Three 8-10 page “mini-papers” focusing upon the statistical analysis on a research 
question of interest using secondary or other available data.  The first of these papers 
is intended to be a logistic regression multilevel analysis and the second paper is to be a 
paper using an extension of logistic regression such as an ordered, multinomial, or count 
model.  A third paper should employ an event history model. Note that each of these 
models makes demands of the data: a logistic regression model requires a binary 
outcome; other models require ordered, multinomial or count outcomes; and event 
history models require data with information on the timing of events. At a minimum, 
each paper should include some basic demographic controls in addition to one or two 
independent variables of theoretical or substantive interest.  At times, your demographic 
variables may in fact be the relevant independent variables of theoretical interest.  The 
papers will be due at different points over the term.   Consultation with the professor and 
other students will be available.  Quality of writing, and clarity of presentation, will be one of 
the criteria used in grading.  Please make sure that you cite other’s work properly and avoid 
plagiarism.  Plagiarism1—when discovered—will be dealt with severely.  Each paper should 
include: a review of at least 5 key pieces of background literature2; descriptive statistics; a 
multivariate multilevel analysis3; a well-documented and nicely formatted and labeled graph 
illustrating some bivariate aspect of your data; and a discussion of your findings and their 
implications.  Further details of these assignments will be forthcoming and will also appear 
on the class Web site.  

 
2) Class participation.  You will learn more the more you participate.   Because this is a 

doctoral course it is important to participate actively, and especially to ask questions.  I 
recognize that there are many variations that affect the rate of participation in this course, 
but a portion of your grade will depend on class participation. [20% of grade] 

 
3) Attendance.  You are expected to attend each class and lab session.  If you miss a class 

session for any reason, please see me to make sure that you are grasping the material.  In 
particular, you will be expected to complete all lab assignments, unless we make other 
arrangements. 

 
4) Lab Work.    We will spend some time every week doing lab work4. The purpose of the lab 

is to give you hands on experience with the building blocks of multilevel and repeated 
measures longitudinal analysis as well as working with the specific kinds of data structures 

                                                 
1 Please note that for purposes of this course, plagiarism consists of six or more consecutive words, taken 
from another source without proper attribution.  Failure upon my part to detect plagiarism does not imply 
approval of plagiarism. 
2 Please note that this literature review is not intended to be exhaustive, merely to pave the way for the 
essential argument of the paper. 
3 While I have no set format for presentation of tables of results, please pay some attention to formatting 
your results, and do not simply paste unformatted statistical output directly into your paper. 
4 You may use your own laptop to connect to http://virtualsites.umich.edu.  NB that while virtualsites has 
considerably improved over the years, it can be a “buggy” experience. Let me know if you need help with 
this. 

http://canvas.umich.edu/
http://virtualsites.umich.edu/
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pertaining to this type of analysis.  Most of the learning in lab occurs in the doing of lab.  Lab 
is intended to be a collaborative endeavor where students work with the instructor and with 
each other.  I will not directly grade your lab work, or be able to provide written feedback on 
your lab work.  I am always happy to discuss lab work during lab, during office hours, or over 
e-mail. 

 
A note on work handed in late:  Most students turn in work in accordance with class deadlines.  
In order to be fair to the majority of students, I have developed the following policy:  late work 
will be graded down by half a grade a day unless prior arrangements for an extension have 
been made with me.  I very much understand that extenuating circumstances may arise which 
make it difficult to turn in work on time.  All I am asking you to do is to communicate with me if 
you need some kind of extension so that we can work out an arrangement that is mutually 
agreeable. 
 
Grades 
 

Class Participation    20% 
Choosing First Data Set   7% 
First Mini-Paper    20% 
Choosing and Preparing Second Data Set 7% 
Second Mini-Paper    20% 
Choosing and Preparing Third Data Set 6% 
Final Mini-Paper    20% 

 
Grading Scale5 
 
"A" grades are given for exceptional individual performance and mastery of the material. The 
use of "A+", "A", and "A-" distinguishes the degree of superiority. "B" grades are given to 
students who demonstrate mastery of the material, at the level expected for the course. "B+" is 
used for students who perform just above the mastery level but not in an exceptional manner. 
"B-" is used for students just below the mastery level. "C" grades are given when mastery of the 
material is minimal. A "C-" is the lowest grade which carries credit. "D" grades indicate 
deficiency and carry no credit. "E" grades indicate failure and carry no credit. 
 
Grading Criteria for Written Assignments6 
 
The three mini-papers will be graded using the following criteria: 

1) The quality of the analysis and depth of understanding of the concepts, ideas, and 
information presented. 

2) The clarity of expression and organization of the paper – i.e., a logical order to the 
presentation of its major themes. 

3) The appropriate use of references and resources, and the variety/range of resources 
referenced. 

4) The use of proper grammar and the overall professional presentation of the paper. 
 

Note: Please take time to proofread your writing and make sure you submit a second or third 
draft. 
 

                                                 
5 Adapted from the MSW student guide 
6 Adapted from a statement by Michael Reisch. 
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Data Sets 
 
All  of the written paper projects for this course require you to make use of previously collected 
data, usually publicly available secondary data, for your analyses.  I will work with you to identify 
suitable data.   
 
It may be the case that you have access to data that is not publicly available, for example data 
from a research project, or agency, with which you are involved.  It is perfectly acceptable to use 
such data, but you must have a copy of this data in hand at the time that you turn in your one 
paragraph on each study. 
 
Software  
 

 R (available in most campus computer labs, and via virtualsites, and from the R Project: 
https://www.r-project.org/ ) (in class exercises will focus on the use of R although the 
statistical concepts covered transcend any one statistical software package) 

 

https://www.r-project.org/
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Week Date Topic Reading(s) Assignments Data 

1 9/9/2019 Introduction    

2 9/16/2019 Review of OLS / 
Introduction to R / 
Introduction to ggplot2 

Sections from Grogan-Kaylor 
Introduction to R, and 
Introduction to ggplot 

one paragraph description of the 
data and question you will work on 
for the first paper 

High School and 
Beyond 

3 9/23/2019 Contingency Tables Sections from Danielle Navarro, 
Chapter 12 

Moved to week 3 French Skiiers / 
College Attendance 
Data 

4 9/30/2019 Linear Probability Model, 
Probit, Logistic Regression 
(GLM) 

Michael Friendly et al., Chapter 
7 

 Titanic Data 

5 10/7/2019 Linear Probability Model, 
Probit, Logistic Regression 
(GLM) (2) 

Michael Friendly et al., Chapter 
7 

 College Attendance 
Data 

6 10/14/2019 Fall Break    

7 10/21/2019 Lab Day 1    

8 10/28/2019 Ordered and Multinomial 
Models 

Michael Friendly et al., Chapter 
8 

first mini-paper (logistic) College Attendance 
Data 
Pew Data on Voting / 
Candidate 
Preference? 

9 11/4/2019 Count Models and Double 
Hurdle Models; Possibly 
Censored Data 

TBD one paragraph description of the 
data and question you will work on 
for the second paper 

 

10 11/11/2019 Propensity Score Models TBD   

11 11/18/2019 Lab Day 2    

12 11/25/2019 Event History and the 
Timing of Events 

Emily Zabor, Survival Analysis in 
R 

second mini-paper (extension of 
logistic) 

Roman Emperor 
Data 
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Week Date Topic Reading(s) Assignments Data 

13 12/2/2019 Bayesian Perspectives on 
Categorical Data Analysis 

Paul-Christian Burkner, brms: 
An R Package for Bayesian 
Multilevel Models Using Stan 

one paragraph description of the 
data and question you will work on 
for the third paper 

TBD 

14 12/9/2019 Lab Day 3 (last day of 
classes) 

   

 12/16/2019 week after classes end  final mini-paper (event history)  

 


