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Sociology 536 is designed to give you basic literacy in the discourse of quantitative social research. If you plan to do quantitative research, Soc 536 will provide access to tools for doing substantively important and technically sound work. 
Even if you do not plan to use these methods in your work, by the end of the semester you will be able to read and critique much of the quantitative work in your field. You will

have the capacity to make informed judgments regarding the relevance (and irrelevance) of that work for your own research agenda.

Sociology 536 introduces the general linear model (GLM), i.e. regression analysis and extensions of multiple regression. Students learn the logic and assumptions underlying the GLM, and they complete exercises that require applying linear modeling techniques to data collected for social research. Issues covered include the logic of statistical modeling, efficient estimation (i.e., statistical precision), specification errors (i.e., what happens when you make incorrect assumptions about how the world works), analyzing group differences with discrete (qualitative) variables (e.g., looking at differences in social processes by gender, or race), and nonlinear relationships in linear models. The major topics for the course are:

(1) Multiple regression analysis. Representing the social world with multiple regression analysis; group differences in linear models; interaction effects in linear models; non-linear relationships in linear models; hypothesis testing in regression analysis; efficient (precise) estimation; specification error (what kind of errors do you make when you start from the wrong premises about how the world works).

(2) models for discrete (categorical) outcomes. Instead of the dependent variable being an attribute of the social world that is measured on some sort of scaled variable (years of education, income in dollars, suicide rate, etc.), the outcome will be categorical - e.g. and event happens or it doesn't, and we want to know how the probability that it happens depends on other factors. For example, with individuals as units of analysis, we might look at the factors that that affect the probability of dropping out of high school, completing an advanced degree, etc. 
Although we will not cover the topics in detail, we will explain how the fundamentals learned in our course extend to:

(3) models with more than one equation. E.g. education is a function of social class background (and unmeasured factors), and occupational status depends on education (and unmeasured factors). How does social class background affect occupational status INDIRECTLY via education?

(4) multi-level models and fixed effects models. Representing social processes that operate at multiple levels of analysis, e.g. students within classrooms within schools; individuals within families, within neighborhoods; etc. We will do a brief introduction to this topic.

We will rely on formal lectures and mathematical formulations as little as possible. Instead, we will introduce new concepts in the context of real data analysis problems. We will work through these problems together in class. Most assignments will involve applying the techniques presented in class to real data. We will also devote some class time to critical analyses of published quantitative studies.
Discussion Section: You must enroll in one of the three discussion sections (Thursdays at 4PM and 5PM, and Friday at 2PM). The sections will be run by the TA for the course.  He/she will assist students in using the computer for course problems, answer questions about course materials, and, as necessary, review materials from the readings and lectures.
Required Texts:

· Multiple Regression: A Primer by Paul D. Allison

· Applied Regression Analysis and Other Multivariable Methods by David. G. Kleinbaum and Lawrence L. Kupper.
· Applied Multiple Regression/Correlation Analysis for the Behavioral Sciences, Third Edition by Jacob Cohen, Patricia Cohen, Stephen G. West, and Leona S. Aiken

The class notes are available at the Blackboard website for the course. For each class session, you will probably want to print out a copy of the notes for the topic we are covering and bring them with you to class. You also are welcome to bring a laptop to class. You can get access to Blackboard in the classroom by registering for an airsas wireless account (http://www.sas.upenn.edu/computing/wireless/).

We often update class materials immediately prior to class. If you schedule permits, you should check the Blackboard site for the course on Tuesdays and Thursday morning for new or updated materials.

Paul Allison's books are highly accessible and largely non-technical introductions to regression analysis and logistic regression. The Cohen et al. textbook places much more emphasis on the underlying math and on computational formulas, but it is very good on technical topics that we will cover on briefly in the course -- e.g. missing data, multicollinearity, graphical tools for visualizing data and on extensions to advanced techniques such as multi-level models, multi-equation models, Poisson regression, etc. We assign readings from the Cohen et al. textbook and/or from the Allison books for almost every topic in the course. We will also supplement the notes, the Cohen et al. textbook, and the two books by Allison with articles posted at the Blackboard site.

The books are available at the Penn Bookstore. The statistical package used in Soc 536 is STATA.  However, you are free to use any other statistical software when solving the homework. STATA should be accessible from machines in computing facilities in McNeil. If you have a computer that runs Windows and substantial free disk space, you should be able to obtain a copy of STATA for your own use for a modest fee.
Prerequisites: Soc 535 or equivalent. "Equivalent" means a course covering descriptive statistics, basic principles of statistical inference, hypothesis testing, probability, and an introduction to the bivariate regression model.
Grading: 50% of your grade is based on: (1) take-home computer assignments that require applying regression analysis to sociological data; and (2) brief take-home exercises that familiarize students with new statistical concepts. 25% of your grade will be based on a brief in-class examination (mid-term) that will emphasize your ability to intelligently interpret the results of quantitative analyses. The other 25% of your grade will be based on a brief final exam with a similar focus. Tentatively, the first in-class exam is scheduled for Thursday, March 6 (We reserve the right to substitute take-home assignments for this in-class exam.) Class participation is strongly encouraged. The final exam is scheduled for Wednesday, May 7, from 12:00 to 2:00 PM.
Assignments: Please retain a copy of each of your assignments before handing it in. Everyone will hand assignments in on time every Thursday starting on January 24. No later assignments will be accepted, except in special circumstances as judged by the instructors. Assignments and supplementary materials normally will be distributed via the course website. 
We will try to make more opportunities for structured participation by students in class sessions later in the semester, e.g. presenting the results of computer exercises and data analysis based on models and hypotheses you develop yourself, discussing articles that apply the techniques we are learning about, etc. 
We are always looking for new class examples. If you have a dataset that can be analyzed with the techniques we are using in Soc 536, feel free to tell us about it, and we'll see if we can incorporate it into some of our class sessions. Also, if you know of a published article in your field that would be interesting to discuss in class, feel free to pass the reference along to us.

APPROXIMATE SCHEDULE

NOTE: We indicate below where and when you should be reading in the books assigned for the course. But the most important materials for the course are the notes. 
**ALL DATES ARE APPROXIMATE**
WEEK 1 1/17- 1/22
Review of bivariate regression, using STATA
WEEK 2 1/24 – 1/29
Interpreting bivariate regression Read Allison (Multiple Regression), Ch. 5, Cohen, Ch.1-2.

WEEK 3 1/31 - 2/5
More than one independent variable - Interpreting multivariate regression - Read Allison (Multiple Regression), Ch. 1-2, Cohen Ch. 3, esp. pp. 64-94

Week 4 2/7 – 2/12
More than one independent variable - specification error - what happens when the world doesn't work the way you think it does? - Read Allison (Multiple Regression), p. 49-52, Cohen, Ch. 4, esp. pp. 119, 127-129.

WEEK 5 2/14 - 2/19
"Dummy variables" and group differences - Read Allison (Multiple Regression) p. 160-166, Cohen Ch. 8.

WEEK 6 2/21 - 2/26
"Dummy variables" and group differences - continued - hypothesis testing, Cohen Ch.5, esp. pp. 171- 179, articles on hypothesis testing at Blackboard website.
WEEK 7 2/28 - 3/4
"Dummy variables" and group differences - interaction effects - Read Allison (Multiple Regression) p. 160-166, Cohen, Ch. 7, Ch 9.
FIRST IN-CLASS EXAM 3/6 (tentative)

Break 3/8 – 3/16
WEEK 8 3/18 - 3/20
"Dummy variables" and group differences - interaction effects – continued 
WEEK 9 3/25 - 3/27
Nonlinear effects in linear models - quadratic ("squared") terms, logarithmic transformations - Read Allison (Multiple Regression), p. 7-9, 153-154; Cohen, Ch. 6.
WEEK 10 4/1 – 4/3

What else can go wrong with regression analysis? - Read Allison (Multiple Regression), Ch. 6-7
WEEK 11 4/8 – 4/10 

Categorical dependent variables - logit analysis - class notes, Cohen, Ch. 13, p. 479-524.

Week 12 4/15 – 4/17
Categorical dependent variables, continued time series models - class notes/handouts

Week 13 4/22 – 4/24
Regression Diagnostics - "outliers," "multicollinearity" - class notes/handouts Overview of extensions of techniques covered in the course, causal/structural equation models ("path analysis"). Cohen, Ch 4, Ch 10, Ch 12.

Week 14 4/29 
Introduction to multi-level models, hierarchical linear models. Cohen Ch 14.
FINAL EXAM: Wednesday, May 7, 12-2 PM
