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Research Seminar on Quantitative Methods: 

 Maximum Likelihood Estimation for Generalized Linear Models (790:599) 

 

Fall 2016 

 

(Note: This syllabus is *TENTATIVE* and subject to change with notice.) 

 

Instructor: Ju Yeon (Julia) Park (park.juyeon85@gmail.com) 

Office Hours: After the class or by appointment 

 

Class time and location: Monday 3:00-5:40pm  

Hickman Hall, Room 313 (or Room 413 for lab sessions) 

 

 

 

Course Goals 

This course introduces maximum likelihood estimation (MLE) through which generalized linear models 

(GLMs) are estimated. GLMs refer to a highly flexible family of models and are especially used to address 

research questions that are not properly answered using a linear model estimated through ordinary least 

squares (OLS). For example, some political science questions may ask why some voters turn out to vote 

while others don’t (binary outcome models); why voters choose different response categories when asked 

to express their support for a policy issue (e.g. strongly agree, moderately agree, indifferent, moderately 

disagree, and strongly disagree) in a survey (ordered outcome models); why people vote for Bush, Clinton 

or Perot (multinomial or unordered model); why some legislatures pass many laws on in any given year 

while others pass only few (count models); or why some regimes last longer with more stability whereas 

others tend to break down more easily (duration models). Depending on the nature of your research question, 

you should be able to identify which modeling approach, other than OLS linear models, suits your question 

best. This course will help you build that ability. As you might have expected, this course assumes that 

students have already taken a course on Multivariate Regression (790-633) and be comfortable with 

calculus, matrix algebra, probability theory, and probability distributions. 

  

Another important goal of the course is to teach students how to manipulate and analyze data themselves 

using statistical software. We will focus mainly on the program called Stata. The class will turn into a lab 

session occasionally, which will be devoted to using this software program to practice commands and 

develop your quantitative, analytical skills as a researcher. In the weeks with a lab session, we will meet at 

the graduate computer lab where Stata is already installed in every computer. Since time is limited, and 

since this is a course on GLM and MLE and not an introduction to Stata, you are expected to be somewhat 

familiar with Stata by the time the class begins. If you are not familiar with Stata, you should learn the 

basics of Stata over summer break. Recommended resources to learn Stata are provided below as optional 

readings. 

 

 

Course Expectations 

Class participation (10%): Your attendance and participation are necessary at every meeting. 

 

Homework (30%): There will be three assignments (10% for each). Some or whole portion of each 

assignment will involve data analysis using Stata. For homework, students are encouraged to work in a 

group. Consulting with other students is one of the best ways to learn. Each assignment is due at the 

beginning of the class and should be submitted in two formats: 1) a hardcopy and 2) a pdf file submitted to 

the sakai’s class website (not through an email).  

 

mailto:jy2758@columbia.edu


2 
 

Midterm exam (30%): Midterm is scheduled on November 21th (week 10). It will be an in-class exam and 

cover the course materials taught by the ninth week.  

 

Replication paper (30%): At the beginning of the course, choose a paper that uses a generalized linear model 

and is published at a top peer-reviewed political science journal - preferably with the replication data 

available publicly - and obtain the data used for the paper. At the end of the semester, you will submit a 10-

15-page long (double-spaced) empirical paper that replicates findings of the paper of your choice with 

further robustness checks. You can further extend the research and come up with novel findings built upon 

the original paper. Your replication paper will include 1) a short abstract-like introduction of one or two 

paragraphs explaining the research question, the data used, what the original paper did and found, and what 

you did and found; 2) a minimal literature review section of one or two paragraphs which leads to a set of 

hypotheses to be tested; 3) a section that assesses whether the empirical strategy of the original paper is 

convincing in every aspect; 4) a description and a summary of the data; 5) the replication of the models 

presented in the paper; 6) and, lastly, any robustness checks, sensitivity analysis, or extensions that you 

think necessary with clear justification for your choice and interpretation of the results. This replication 

practice intends to make sure that you understand the process of generating empirical research and that you 

are able to produce and interpret such study on your own.  

 

Timetable for the replication paper: 

Week 1: Choose an article to be replicated and obtain the data used 

Week 3: Submit a one-page long (single-spaced) report that describes the paper (its research question, data, 

method, models, results, and result interpretation) and assesses whether the analysis presented in the paper 

conforms to the recommendations by Gary King (1986), “How Not to Lie with Statistics: Avoiding 

Common Mistakes in Qualitative Political Science”, including your plan for replication and extension. 

Week 11: Submit a draft version of the replication paper with preliminary results including figures and 

tables following the format of the final version of the paper as described above. 

Week 13: Give a brief presentation on your replication project. Each student will have 10-15 minutes to 

talk with less than 7 slides. 

Week 14: Final paper due. 

(Note: Just as the homework assignments, all submissions related to the replication paper should be 

submitted in a hardcopy to the instructor as well as in a pdf file to sakai.)    

 

Other issues 
Lab sessions: The lab session will be held at the Department’s Grad Lab (Hickman, Room 413). We will 

use Stata that is installed in the lab. You may be able to download the program for your laptop from Rutgers 

website for software downloads. Stata SE or MP is recommended to work with large datasets.  

 

Plagiarism and Academic Dishonesty: Students must do all their work within the boundaries of acceptable 

academic norms. See the Academic Integrity page of the Rutgers website regarding college policy on 

plagiarism and other forms of academic dishonesty - 

http://academicintegrity.rutgers.edu/resources-for-students/ 

Students found guilty of plagiarism or academic dishonesty will be subject to appropriate disciplinary action, 

which may include reduction of grade, a failure in the course, suspension or expulsion. This includes lab 

reports – if they are copied from another student, severe penalties may be applied. 

 

Late Assignments: Students will lose points for handing in late assignments, at the discretion of the 

instructor. 

 

Other Policies: Auditing is not allowed. Incomplete grades will not be provided. I believe that these rules 

are good for students taking the course for credit. 

 

http://academicintegrity.rutgers.edu/resources-for-students/
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Textbook: The following books are recommended for your reading list:  

Gary King. 1998. Unifying Political Methodology: The Likelihood Theory of Statistical Inference.  

Ann Arbor, Michigan: University of Michigan Press. 

 

Scott Long. 1997. Regression Models for Categorical and Limited Dependent Variables. Thousand 

Oaks, CA: Sage. 

 

Scott Long and Jeremy Freese. 2006. Regression Models for Categorical Dependent Variables 

Using Stata. Stata Press (Make sure you get the 3rd edition).  

 

Optional Readings: For anyone not familiar with calculus, matrix algebra, and probability theory/ 

distributions, the following textbooks will help you build background knowledge that is assumed to be 

prerequisite for this course. Try to review them before the semester begins.   

Daniel Kleppner and Norman Ramsey. 1985. Quick Calculus: A Self-Teaching Guide. New York: 

Wiley (2nd edition). 

 

Krishnan Namboodiri. Matrix Algebra: An Introduction. Thousand Oaks, CA: Sage. 

 

Merran Evans, Nicholas Hastings and Brian Peacock. 1993. Statistical Distributions. New York:  

John Wiley (3rd edition). (OR read Gary King (1998)’s Ch3.) 

 

For anyone not familiar with Stata, you may find the following resources useful: 

Lawrence Hamilton, Statistics with Stata (the most recent edition). 

Online resources at UCLA’s ATS:  

http://www.ats.ucla.edu/stat/seminars 

http://www.ats.ucla.edu/stat/stata/modules/default.htm 

 

Other Readings: In some weeks, there will be additional readings from other sources. I will try to upload 

pdf copies of them to the class website. 

 

Changes: There may be adjustments in the scheduling of homework or reading assignments. Any changes 

will be announced in class or through email in advance. 

 

 

Course Schedule 

Week 1 (Sep 12) – Introduction to the course and review of mathematical background knowledge 

 Readings: King, ch.1, (2 and 3) 

 Stata-related readings: Long & Freese, ch.1 and 2 

 

Week 2 (Sep 19) – Maximum likelihood estimation (1) 

 Readings: Long, ch.1 and 2; King 2 and 3  

 Stata-related readings: Long & Freese, ch.3. 

 

Week 3 (Sep 26) – Maximum likelihood estimation (2) 

  Readings: Long, ch.3; King ch.4.1 - 4.5 

  **The replication paper report due** 

 

Week 4 (Oct 3) – Miscellaneous issues in MLE (Hypothesis testing, model fit, etc.) 

  Readings: Long, ch.4; King ch.4.6-4.8 

 Homework 1 distributed 
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Week 5 (Oct 10) – Discrete choice models: binary outcomes 

 Readings: Long, ch.3 and 4; King, ch.5.1-5.3 

 Stata-related readings: Long & Freese, ch.4 

 **Homework 1 due** 

 

Week 6 (Oct 17) – Discrete choice models: ordered outcomes  

 Readings: Long, ch.5; King ch.5.4 

 Stata-related readings: Long & Freese, ch.5  

 

Week 7 (Oct 24) – Discrete choice models: unordered outcomes (1) 

 Readings: Long, ch.6 

 Stata-related readings: Long & Freese, ch. 6 

 Homework 2 distributed 

 

Week 8 (Nov 7) – Discrete choice models: unordered outcomes (2) 

 Readings: Whitten, Guy D. and Harvey D. Palmer. 1996. Heightening Comparativists' Concern for 

Model Choice: Voting Behavior in Great Britain and the Netherlands. American Journal of Political 

Science 40:231-260; 

Alvarez and Nagler (1998), "When Politics in Models Collide: Estimating Models of Multiparty 

Elections", American Journal of Political Science; 

Dow and Endersby (2004), "Multinomial probit and multinomial logit: a comparison of choice 

models for voting research", Electoral Studies. 

 Stata-related readings: Long & Freese, ch.7 

 **Homework 2 due** 

 

Week 9 (Nov 14) – Sample selection models  

 Readings: Long, ch.7; King, ch.9.1-9.3 

 Further readings: James J. Heckman (1979). Sample selection bias as a specification error. 

Econometrica, 47(1): 153–161; 

Sigelman, Lee and Langche Zeng (1999). Analyzing Censored and Sample-Selected Data with 

Tobit and Heckit Models. Political Analysis, 8(2):167-177. 

Krehbiel, Keith and Douglas Rivers (1988). The Analysis of Committee Power: An Application to 

Senate Voting on the Minimum Wage. American Journal of Political Science 32:1151-1174. 

 

Week 10 (Nov 21) – **Midterm Exam** 

 

Week 11 (Nov 28) – Event count models 

 Readings: Long, ch.8; King, ch.5.5-5.10 

 Stata-related readings: Long & Freese, ch.8 

 Further readings: King, Gary (1989). Event Count Models for International Relations: 

Generalizations and Applications. International Studies Quarterly. 33: 123-147. 

 **The replication paper draft with preliminary results due** 

 

Week 12 (Dec 5) – Event duration models 

 Readings: Econometric Analysis by William Greene p.901-912;  

Box-Steffensmeier and Jones (1997), "Time Is of the Essence: Event History Models in 

Political Science”, American Journal of Political Science, 41: 1414-1461; 

Box-Steffensmeier and Zorn ( 2001).  Duration Models and Proportional Hazard Models in Political 

Science.  American Journal of Political Science.  45: 972-88. 

 Further readings: Box-Steffensmeier and Jones. (2004). Event History Modeling: A Guide for 
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Social Scientists. Cambridge UP; 

Gary King, James Alt, Nancy Burns, and Michael Laver. 1990. “A Unified Model of Cabinet 

Dissolution in Parliamentary Democracies.” American Journal of Political Science, 34: 846–871 

 Homework 3 distributed 

 

Week 13 (Dec 12) – Student presentations on replication projects 

 **Homework 3 due** 

 

Week 14 (Dec 19) – Final paper due (No class) 

 

 

 


