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NSC Methodology Workshop in Taiwan
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Glenn Firebaugh

Pennsylvania State University (Harvard University for 2004-05)

Course Syllabus for:

“Let method be the servant, not the master.”

The course consists of three parts spread over four days, with two sessions per day. The first part (Days 1 and 2) describes seven methodological rules to help you reach defensible conclusions in your research. The seven rules are not covered systematically in statistics or methods texts, but they are important nonetheless. Indeed, as I will demonstrate with numerous examples, sociological research has often gone wrong by violating one or more of the rules.

In Day 3 I will describe methods for analyzing social change. The disjuncture between the topic for Day 3 and Days 1-2 is not as sharp as one might think, since the models I discuss for analyzing change often build on the models I introduce in the “7 rules” discussion.

Day 4 does introduce a new topic: Publishing your work in good journals. In the first session of Day 4 I will draw on my experience as a journal Editor to discuss things to do, and things to avoid, in writing for journals. In the second session I will be joined by a panel of editors to discuss, among other things, what editors do – what happens in that “black box” between the submission of your paper, and the Editor’s publication decision? 

Course prerequisites: A good understanding of regression analysis – as one would get, say, in a first- or second-level graduate statistics course in Sociology. The course is not highly technical. My purpose is to introduce you to simple, flexible methods that you can use in your research, especially if you are interested in social change.

Note on Course Outline and Readings Below:  I pieced together the outline below by taking the introductory comments from my power point presentations for each session. 
This should give you a very good idea of what I will be covering in my talks each day. I include readings along with the headings and introductions. In my invitation from NSC to give these lectures I was encouraged to use examples from my own research, so many of the readings are from my own work. Most of the methods I discuss, however, are quite flexible, and I will try to suggest applications for Taiwan in my talks. I should also note that I tried to limit the readings to a few articles each day, in the hope that participants would be more likely to read the articles if I assigned only a few each day. I can supply an expanded reading list for anyone who is interested.

Preamble – Day 1

I begin with an overarching question: How is it that we have studies in Sociology that appear to be technically (statistically) sophisticated, yet are wildly off in their conclusions?

By “wildly off in their conclusions” I mean one or more of the following:

1. Description failure: Failure to get the basic facts right. Example: Initial studies in sociology concluded that global income inequality is growing rapidly, when a more sober analysis using the same sample and data shows a stable or declining trend.

2. Replication failure: Failure to meet a minimum substitutability standard. That is, you get very different results (coefficients go from big to zero, or from zero to big, or reverse sign) with minor modifications of the model or sample or method. 

3. Prediction failure: Failure to identify true causal connections in an “if…then” sense when applied to the real world (“If we do X, the result will be Y”). Example: You can supply any number of examples here.

Where do our analyses most often go wrong, and how can we improve our methods to correct these problems?  That’s the underlying theme of these talks.

I. SEVEN METHODOLOGICAL RULES TO HELP YOU AVOID ERRORS AND REACH DEFENSIBLE CONCLUSIONS (Days 1 & 2)

The Rules Listed
1) Interpret effects in the context of models.

2) Consider all sources of error: Sampling error is not the whole story. 

3) To control for confounding factors in observational studies, try to supplement “control by regression” with techniques that simulate the effects of random assignment. In other words, when random assignment isn’t possible, try to think of alternatives that would serve as the functional equivalent of random assignment.

4) Focus on the size of effects. Don’t worship at the altar of statistical significance. 

5) You can’t expect good estimates from bad models, no matter how sophisticated your estimation technique.  SEQ CHAPTER \h \r 1“Your estimates are only as good as your models.”

6) Define your terms. Seems obvious, but is often ignored, and has led to much mischief and unproductive arguments.

7) Look for, and exploit, empirical discrepancies.

Rule #1: Interpret Effects in the Context of Models
For example, the variable “income” might reflect one construct in one model and have quite a different meaning in another model. This might seem like a trivial point but it is not hard to find examples where research has gone astray by failure to think carefully about what the variables are actually measuring in the context of the model.  I begin with an example of how one can exploit this principle to shed light on how income affects one’s happiness, and then give a negative example (what to avoid) to show how failure to observe this rule caused mischief a study of how industrialization affects economic growth in developing countries.

1. Individual-level Example:  Relative and absolute effects. 
Reading:
G. Firebaugh and Laura Tach, “Income and happiness in the United States,” unpublished manuscript. Read for basic ideas, but pay close attention to the models.

Concept: the value or effect of something depends not only on how much of it you possess but also on how much of it is possessed by others in your peer group.  

2. Macrolevel Example: Does industrialization no longer benefit poor countries?
Readings:
(1) Giovanni Arrighi, Beverly J. Silver, and Benjamin D. Brewer. 2003. “Industrial convergence, globalization, and the persistence of the North-South divide.” Studies in Comparative International Development 38:3-31. Skim for basic claims.

(2) G. Firebaugh. 2004. “Does industrialization no longer benefit poor countries? A comment on Arrighi, Silver, and Brewer.” Studies in Comparative International Development 39:99-105.
· Note: Both articles available online at www.Ingentaselect.com.

Rule # 2. Consider all sources of error, not just sampling error 
· Omitted-variables bias, including selection bias; functional form of relationships; measurement error, including error-in-data and error-in-index

It is well-established that non-sampling errors are at least as important as sampling errors, and the relative importance of non-sampling errors increases as our samples get larger. We all know this in principle, but in practice we often focus only on sampling errors without always thinking very hard about how non-sampling errors might be affecting our results. We might have omitted important causal variables; we might have the right variables but they are measured imperfectly; we might have the right variables measured perfectly, but we assume the relationships are linear when they are not – all sources of possible non-sampling errors.

One of the areas that needs more work is that of modeling total uncertainty in our estimates. We do a good job of modeling uncertainty due to sampling error, but we know much less about how to model uncertainty aside from sampling error. Or, better still, we need to use methods designed to reduce non-sampling error – the issue in Rule #3.

Rule # 3. To control for confounding factors in observational studies, try to supplement “control by regression” with techniques that mimic the effects of random assignment. 

· Examples: First-difference models, fixed effect models, growth rate models, sibling models, natural experiments

Readings: None for this session. For further reading I suggest:

(1)  SEQ CHAPTER \h \r 1Liker, J., S. Augustyniak, and G. Duncan. 1985. "Panel data and Models of Change: A Comparison of First Difference and Conventional Two-Wave Models."  Social Science Research 14:80-101.

(2) Guang Guo, Leah K. VanWey. 1999. “Sibship Size and Intellectual Development: Is the Relationship Causal?” American Sociological Review (April 1999), 64: 169-187.
Meredith Phillips.  1999. “Sibship Size and Academic Achievement: What We Now Know and What We Still Need to Know.”  American Sociological Review (April 1999), 64: 188-192.
Douglas B. Downey, Brian Powell, Lala Carr Steelman and Shana Pribesh. 1999. “Much Ado About Siblings: Change Models, Sibship Size, and Intellectual Development: Comments on Guang Guo & VanWey.”  American Sociological Review (April 1999), 64: 193-198.
Guang Guo, Leah K. VanWey. 1999.  “The Effect of Closely Spaced and Widely Spaced Sibship Size on Intellectual Development: Reply to Phillips and to Downey et al.”  American Sociological Review (April 1999), 64: 199-206.

End of session 2 (Day 1)
Rule # 4. Focus on the size of effects. Don’t worship at the altar of statistical significance. 

Reading: 
Stephen Ziliak and Deirdre McCloskey. 2004. “Size matters: The standard error of regressions in the American Economic Review.” Econ Journal Watch 1 (August): 331-354.  Retrievable at www.econjournalwatch.org.

Discuss:
The Ziliak-McCloskey article is very critical of statistical practices in economics. Is the situation better or worse in sociology?

Rule # 5. You can’t expect good estimates from bad models.

· Estimation fallacy: The assumption that good estimation methods can compensate for faulty measures and models. In fact,  SEQ CHAPTER \h \r 1your estimates are only as good as your models.  Sophisticated estimation methods won’t bail you out. If your model is flawed, sophisticated methods will just give you precise estimates of the wrong thing.

Reading: G. Firebaugh. 1992.  "Growth Effects of Foreign and Domestic Investment." American Journal of Sociology 98 (July): 105‑130.

Example: Effect of foreign investment on economic growth in poor countries
During the 1980s and 1990s dependency theory dominated sociological discussion of why some countries are so rich and others so poor. But dependency theory in the U.S. rested largely on a set of cross-country empirical findings that turned out to be bogus.

Lessons to be learned:  Strive for measurement consistency across measures in your research.  Be wary of hybrid models in particular – they can be hard to interpret. The dependency investment model was a bad model because it contained inconsistent measures of foreign and domestic investment.  A lot of research effort (and good journal space) could have been saved had dependency researchers used comparable measures for foreign and domestic investment.

Rule # 6. Define your terms.

· Seems obvious, but is often ignored, and has led to much mischief and unproductive arguments.

· Example: Inequality, perhaps the most fundamental of sociological concepts. Confusion over what this term means precisely, and how it is measured, has plagued research on global income inequality, as we will see in the Case Study later.

End of session 3

Rule # 7. Look for, and exploit, empirical discrepancies or anomalies.

(That’s often how science advances – attempting to account for anomalies)

Reading: Firebaugh, G. and Brian Goesling. 2004.  "Accounting for the Recent Decline in Global Income Inequality."  American Journal of Sociology 110 (September): 283-312.

CASE STUDY: GLOBAL INCOME INEQUALITY – to illustrate how things can go badly wrong in our analyses.

Two incongruities here:

1) methodological = one result with unweighted cross-country regressions and inequality measures; another result with weighted studies

2) two substantive literatures: global inequality is increasing rapidly (see UN and World Bank) versus “Asia is catching up to the West”

End of session 4

II. ASSESSING SOCIAL CHANGE (Day 3)
Reading:
Firebaugh, G. 1997. Analyzing Repeated Surveys. Sage University Paper Series on Quantitative Applications in the Social Sciences, 115, Chapter 1, 4, 5.  Thousand Oaks, CA: Sage.
Suggested further reading:
Firebaugh, G. 1992. "Where Does Social Change Come From?  Estimating the Relative Contributions of Individual Change and Population Turnover." Population Research and Policy Review vol. 11:1‑20.

IIA. Assessing social change within nations
Analyzing change -- overview
Here I discuss methods designed to address each of four important questions about change over time – one about individual-level change, two about aggregate-level change, and the fourth about how individual-level change “adds up” to aggregate level change.

· Individual-level change (two time points): Has the effect of X on Y changed over time? Examples: Has the effect of gender on gender role attitudes become stronger or weaker over time? Has education become more important in determining income in Taiwan?  Models: (1) First-difference model with initial level of X included in the model.  (2) Interaction effects with time as a conditioning (“moderating”) variable.

· How change in the Xs adds up to aggregate change in Y (two time points). Model:  Regression standardization applied to change in Y-mean.

· Aggregate-level change I (multiple time points): Convergence/divergence models. Has Y-mean changed over time and, if so, are the Y-means changing at the same rate for all groups? Example: Has satisfaction with family life changed in Taiwan? Has it changed at the same rate for men and women?  Model: Interaction effects with Time and Group as covariates and Time*Group interaction term (group as a moderating variable).

· Aggregate-level change II (multiple time points):  Where does social change come from? Is the proximate source changing individual views, or population turnover? Model: Cohort replacement effects.

The models I discuss are both simple (often can be estimated with OLS) and flexible. As we will see, to track aggregate change we generally want multiple waves of data. Let t = 1, 2, … T denote cross-sectional data at a particular point in time, and Nt denote the number of individuals in the tth cross-section. In sociology generally our Ns tend to be much larger than our Ts (e.g., for the GSS in the U.S., N = about 1500 respondents per survey versus T = about 30 years). As we continue to cumulate time-series data, however, the aggregate-change models become more feasible.

Individual-level change: Changing-parameter models
The question here is whether the effect of X on Y has changed over time. For example, is education becoming more important in determining your income in Taiwan? Is the gender gap in income changing in Taiwan? What about the effect of number of children on women’s sense of fulfillment – is that effect changing over time? 

Case 1: Panel data.

Case 2: Repeated survey data.

Case 3: Effect of time-invariant variable with panel data

Extension: Multilevel models with time as the context  (Using multiple data waves to examine the correlates of changing parameters). The changing-parameter model is designed to detect -- not explain -- change in individual-level effects.  But we might want to know, for example, why the gender gap in income is declining. Is it because more women are entering the labor force? Is it related to changes in unemployment rates? Or we might want to know why the effect of education on income has increased in the U.S. These sorts of questions lead naturally to a multilevel model with time-varying aggregate-level variables as the contextual variables.  

Regression Standardization Model for Decomposing Aggregate Change
The issue here is how aggregate change– change in the mean of Y – arises from change in the levels and effects of the causes of Y.  It is sometimes useful to use regression standardization to decompose the change in Y between two time points.

Aggregate-level change: Convergence Models

The question here is whether groups exhibit the same trend on some dependent variable Y over time. For example, is the trend in job satisfaction the same for men and women, for the old and the young, for salaried and nonsalaried workers? 

End of session 5

Aggregate Level Change II: Cohort Replacement
Where does social change come from? Here we want to know the proximate sources of aggregate social change. Does social change come about because individuals change, or because of population turnover? If we find, for example, that people in Taiwan are more likely to favor close relations with mainland China today than they were 30 years ago, is that because people have changed their minds, or because the new generations of Taiwanese are more favorably disposed toward mainland China than their elders are? Often the first task in trying to sort out the root causes of social change is to determine the proximate source of the change: are individuals actually changing, or is the social change due to cohort replacement?

Extension: A Differencing Solution to the Identification Problem in Cohort Analysis (works only in special cases – “natural experiments”)
Reference:
Firebaugh, G. and Kevin Chen (1995). "Vote Turnout of Nineteenth Amendment Women: The Enduring Effect of Disenfranchisement." American Journal of Sociology  100 (January): 972-996.

IIB. Assessing change across nations
Problems in cross-country research (problematic for regression analysis especially):  small N, unreliable data, multicollinearity, changing national boundaries

Principles in cross-country macro research:  

Opportunities in cross-country micro research
End of session 6

III. PUBLISHING YOUR WORK (Day 4)

How to write for leading journals – things to do, things to avoid (session 7)

“The American Sociological Review publishes original (not previously published) works of interest to the discipline in general, new theoretical developments, results of qualitative or quantitative research that advance our understanding of fundamental social processes, and important methodological innovations. All areas of sociology are welcome. Emphasis is on exceptional quality and general interest.” (from inside front cover of the ASR). 

The key words here are “quality” and “interest,” and those are the concepts I will focus on here. 

Common Problems of Manuscripts Submitted to ASR

This list is based on my own impressions based on what reviewers said and on my own reading of manuscripts. I focus here on the decisive problems – the sorts of problems that undermine a paper’s publication prospects.

Practical Tips for Authors

Practical Tips for Reviewers

