
SOCI 711 Categorical Data Analysis (Fall 2009)

Guang Guo

216 Hamilton Hall

Phone: 962-1246 (o)

Email: guang_guo@unc.edu

Office Hours: Tuesdays 10:45 a.m.- 11:45 a.m. or by appointment

Lectures: Tuesdays and Thursdays 9:30 a.m. - 10:45 a.m.

TA: Jessica Pearlman
Office Hour: 
Monday 2-3 PM (Hamilton 273) 
Thursday 1-2 PM (Hamilton 273) 
Friday 2-3 PM (University Square East 526)

Email: pearlman@email.unc.edu

OBJECTIVES: The course aims to give students an understanding of the main tools of categorical data analysis as they are applied to social science research.  The emphasis is on using the techniques and the interpretation of results.  An important element of the course will be applications of the various techniques on the computer using the packages SAS (we use SAS as much as we can). Some assistance in STATA (codes) will also be provided.  Topics will include models for dichotomous dependent variables (logit models, probit models, continuation ratio models, …), models for ordered and unordered multiple discrete dependent variables, regression analysis for count data, and log-linear models for the analysis of contingency tables. Depending on time and class interest, we will cover basic techniques for bootstrapping, missing data, continuation ratio models, conditional logit models, propensity scores, quasi-experiments, Bayesian statistics …

PREREQUISITES:  Sociology 709 or equivalent.  This means that students should have considerable experience with ordinary-least-square regression.  Familiarity with statistical software packages such as SAS, STATA, and SPSS is helpful.

GRADING:  

30% Homework

35% Midterm exam (10/8, Thursday)
25% Paper (due 12/8, Tuesday)
10% Class participation and application paper critique 

APPLICATION PAPER CRITIQUE: Six groups will be formed to present and critique six papers.  Each group is also responsible for organizing and leading a class discussion on an article.  A guideline for the critiques will be distributed.

TEXTBOOKS: Paul D. Allison. 2000. Logistic Regression: Using the SAS System, Theory and Application. SAS Institute. The book is available at UNC Student Stores.  This book will be supplemented with readings from other texts and with application articles as needed through the semester by  Scott Long.   1996.  The Analysis of Categorical and Limited Dependent Variables.  New York: SAGE.

COURSE OUTLINE:

1.  Review of the linear regression model.  Estimation of the linear regression model by ordinary least Squares and the method of maximum likelihood.  Review of normal, binomial, multinomial, and poisson distributions.  Maximum likelihood estimation.  Large sample or asymptotic properties of ML estimators.  ML estimation of two-variable linear regression model.  The likelihood ratio, Wald, and Score tests.

Readings: Allison, Ch, 2; Long, Ch. 2
2.  Logit and probit models for dichotomous dependent variables.  The linear probability model.  Motivating the logit model using the binomial distribution.  Odds ratio interpretation. Motivating the probit and logit model using the latent variable approach.  ML estimation of the models.  Predicted probabilities for the logit and probit models.  Pseudo 
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.  Hosmer-Lemeshow Goodness-of-fit test.  Diagnostic methods for binary models.

Readings: Allison, Ch, 3;  Long, Ch. 3

Application papers for discussion: Brooks and Manza; Browne

3.  Multinomial logit models.  Multinomial distribution.  Model formulation.  ML Estimation.  Estimating the model via STATA.  Odds ratio interpretation.  Predicted probabilities.  

Readings: Allison, Ch, 5; Long, Ch.  5, Ch. 6

Application paper for discussion: Goldstein, Goldstein, and Shenyang.

4.  Ordinal logit models.  Model formulation.  The differences between the multinomial logit model and the ordinal logit model.  ML estimation.  Interpreting the ordinal logit model.  Estimating the ordinal logit model via STATA.  Interpreting the parameter estimates from STATA.  The ordinal probit model.  Interpreting the marginal effects of the ordinal probit model.  Predicted probabilites.  

Readings: Allison, Ch, 6; Long, Ch. 6

Application paper for discussion: Espenshage and Fu.

5.  Poisson regression and the negative binomial model for count data.  Motivation.  Model formulation.  ML estimation.  Exposure.   Estimating the models via SAS and STATA.  Model Interpretation.

Readings: Allison, Ch, 9; Long, Ch. 8

Application paper for discussion: Minkoff

6.  Contingency table analysis.  Log-linear models.  Motivation.  Terminology.  Independence.  Testing for independence.  Two-dimensional log-linear models.  Three-dimensional log-linear models.  SAS for log-linear models.

Readings: Allison, Ch, 10
7. Additional Topics: missing data, bootstrapping, continuation ratio models, conditional logit models, propensity scores, quasi-experiments, Bayesian statistics …
Tentative Topic Schedule

8/25
Tuesday
Syllabus, quantitative vs. qualitative research, and their limitations

8/27
Thursday
Syllabus, course outline, statistical distribution, expectation, variance

9/1
Tuesday
Bernoullie trials, Binomial distribution, Poisson distribution, and examples

9/3
Thursday
Review of exponential and logarithmic functions; maximum likelihood estimator (normal example and binomial example); assignment 0 distributed.

9/8
Tuesday
Properties of maximum likelihood estimator; linear regression and maximum likelihood estimation

9/10
Thursday
Logit model formulation; assignment 0 due

9/15
Tuesday
Logit model interpretation; assignment 1 distributed

9/17
Thursday
Likelihood ratio test; the Wald Chisquare test for a single parameter

9/22
Tuesday
Application paper 1 (Brooks paper); Predicted probabilities

9/24
Thursday
Micro-simulation, and interactions; assignment 1 due; assignment 2 distributed

9/29
Tuesday
Application paper 2 (Browne paper). Bootstrapping

10/1
Thursday
Review for the midterm
10/6
Tuesday
Probit model and its interpretation.  Diagnostics

10/8
Thursday
Midterm Exam
10/13
Tuesday
Diagnostics. Multinomial regression. 
10/15
Thursday
Multinomial regression.
10/20
Tuesday
Regression for ordered categorical outcome variable.

10/22
Thursday
Fall Break

10/27
Tuesday
Application 3 presentation (multinomial regression); assignment 3 due

10/29
Thursday
Regression for ordered categorical outcome variable; assignment 4    distributed.

11/3
Tuesday
Regression for ordered categorical outcome variable.

11/5
Thursday
Application paper 4 presentation (ordered regression).

11/10
Tuesday
Poisson regression. Assignment 4 due.
11/12   Thursday
Poisson regression.  Loglinear models.

11/17
Tuesday
Application paper 5 presentation (Poisson).  

11/19
Thursday
Applicatioin paper 6 (loglinear models)

11/24 
Tuesday
Loglinear models
11/26
Thursday
Thanksgiving

12/1
Tuesday
Causality

12/3
Thursday
Missing Data or/and Weighting in Data Analysis.  

12/8
Tuesday
Missing Data or/and Weighting in Data Analysis.  Term paper due.

READINGS:
Paul D. Allison. 2000. Logistic Regression: Using the SAS System, Theory and Application. SAS Institute.

Agresti, Alan.  1990.  Categorical Data Analysis.  NY: Wiley.

Greene, William H.  1997.  Econometric Analysis 3rd edition.  New York: Macmillan Publishing Company.
Hosmer, D.W. and Lemeshow, Stanley.  1989.  Applied Logistic Regression.  New York:  Wiley.  

Scott Long, J. Scott.   1996.   The Analysis of Categorical and Limited Dependent Variables.  New York: SAGE. 

Long, J. Scott and Jeremy Freese. 2006. Regression Models for Categorical Dependent Variables Using Stata, 2nd Edition.  Stata Press.
Paul R. Rosenbaum. 2002. Observational Studies. 2nd edition. New York: Springer.

APPLICATION PAPERS FOR DISCUSSION:

Brooks, Clem and Jeff Manza.  1997.  The social and ideological bases of middle-class political realignment in the United States.(  American Sociological Review 62:191-208. (Logistic regression)

Browne, Irene.  1997.  The black-white gap in labor force participation among women.  American Sociological Review 62:236-252. (Logistic regression)

Goldstein, Alice, Sidney Goldstein, and Shenyang Guo.  1991.  Temporary migrants in Shanghai households, 1984.  Demography 28:275-292.  (Multinomial logit)
Mare and Maralari’s 2006’s ASR paper on intergenerational effects of women’s education attainment using Indonesian data (Ordinal logit)

Minkoff, Debra C. 1997. The Sequencing of Social Movements.  American Sociological Review 62:779-799.  (Count data)
Charles and Bradley’s 2002 ASR paper on sex segregation in higher education (log-linear model).
PAGE  
2

_1153483784

