PDHP workshop

"Sequence Analysis for Social Science"

Feb.9th 2022




2

Anette E. Fasang 
Humboldt Universität zu Berlin
Emanuela Struffolino 
University of Milan




Sequence analysis, originally developed in biology to analyze strings of DNA, has attracted increasing attention in the social sciences as a key tool for using longitudinal data to analyze life course processes, including labor market careers, transitions to adulthood, and family formation. This workshop covers the theoretical foundation of sequence analysis, basic descriptive tools, as well as the general work-flow of sequence analysis. Hands-on examples using R will demonstrate the basic analytical steps using illustrative data on family and labor market trajectories.
Topics include:
§  The theoretical foundation of sequence analysis in the social sciences
§  Making informed choices when compiling sequences from a longitudinal dataset
§  Description and visualization of sequences using R
§  Using output from sequence analysis (e.g. distance matrices, measures of complexity) in further basic analysis (such as cluster analysis or  regression). 

OUTLINE
Intro 5 min
PART I - 45 min 
1. Theoretical foundation 
2. Basic concepts & terminology (states, transitions, alphabet)
Further readings:
· Abbott, A. (1990). A primer on sequence methods. Organization Science, 1(4), 375–392. doi: 10.1287/orsc.1.4.375
· Abbott, A. (1992). From causes to events: Notes on narrative positivism. Sociological Methods & Research, 20(4), 428–455. doi: 10.1177/0049124192020004002
· Abbott, A. (1995). Sequence analysis: New methods for old ideas. Annual Review of Sociology, 21(1), 93–113. doi: 10.1146/annurev.so.21.080195.000521
· Abbott, A. (2017). Processual sociology. University of Chicago Press.
· Billari, F. C. (2005). Life course analysis: Two (complementary) cultures? Some reflections with examples from the analysis of the transition to adulthood.
Break 10 min
PART II - Hands on 45 min
1. Introduction of the dataset

2. Defining & describing sequence data
· Defining sequence data 
· Basic description (state distribution, durations, episodes, transitions) 
· Modal and representative sequences

3. Visualization of sequences
· Choosing colors
· Data summarization graphs
· Data representation graphs

Further readings:
· Gabadinho, A., Ritschard, G., Müller, N.S., and Studer, M. (2011). Analyzing and Visualizing State Sequences in R with TraMineR. Journal of Statistical Software 40(4):1-37.
· Studer, M. (2013). WeightedCluster Library Manual. A practical guide to creating typologies of trajectories in the social sciences with R. LIVES Working Papers 24. doi:10.12682/lives.2296-1658.2013.24.
· Fasang, A. E., & Liao, T. F. (2014). Visualizing sequences in the social sciences. Sociological Methods & Research, 43(4), 643–676. doi: 10.1177/0049124113506563

Break 15 min
PART III - 45 min 
1. Complexity an other summary measures 
2. Optimal matching 
3. Cluster analysis

Further readings:
· Studer, M., & Ritschard, G. (2014). A comparative review of sequence dissimilarity measures (No. 33; LIVES Working Paper). doi:10.12682/lives.2296-1658.2014.33 
· Ritschard G. Measuring the Nature of Individual Sequences. Sociological Methods & Research. September 2021. doi:10.1177/00491241211036156
· Halpin, B. (2016a). Missingness and truncation in sequence data: A non-self-identical missing state. In G. Ritschard & M. Studer (Eds.), Proceedings of the International Conference on Sequence Analysis and Related Methods (pp. 443–444). Lausanne.
· Halpin, B. (2016b). Multiple imputation for categorical time series. Stata Journal, 16(3), 590–612. doi: 10.1177/1536867X1601600303
· Studer, M. (2018). Divisive property-based and fuzzy clustering for sequence analysis. In G. Ritschard & M. Studer (Eds.), Sequence analysis and related approaches: Innovative methods and applications (pp. 223–239). Springer.
· Pelletier, D., Bignami-Van Assche, S. & Simard-Gendron, A. Measuring Life Course Complexity with Dynamic Sequence Analysis. Soc Indic Res 152, 1127–1151 (2020). https://doi.org/10.1007/s11205-020-02464-y

Break 10 min
PART IV – Hands on 45 min 

1. Assessing sequence complexity and quality
· Composite indices
· Regression analysis

2. Dissimilarity measures I
· Optimal matching 
· Costs specification  

3. Cluster Analysis
· Different algorithms
· Cut-off criteria 
· Cluster quality 

4. Regression analysis with clusters
· Predicting cluster membership 
· Using clusters as predictors  

Further readings:
· Gauthier, J.-A., Widmer, E. D., Bucher, P., & Notredame, C. (2010). Multichannel sequence analysis applied to social science data. Sociological Methodology, 40(1), 1–38.
· Piccarreta, R. (2017). Joint sequence analysis: Association and clustering. Sociological Methods & Research, 46(2), 252–287. doi: 10.1177/0049124115591013
Q&A 20 min

BONUS MATERIAL
Other readings:
· Cornwell, B. (2015). Social sequence analysis: Methods and applications (Vol. 37). Cambridge University Press. doi: 10.1017/CBO9781316212530
· Halpin, B. (2014). Three narratives of sequence analysis. In P. Blanchard, F. Bühlmann, & J.-A. Gauthier (Eds.), Advances in sequence analysis: Theory, method, applications (pp. 75–103). Springer. doi: 10.1007/978-3-319-04969-4_5
· Raab, M. & Struffolino, E. (2022). Sequence Analysis. Thousand Oaks, CA: Sage.

Useful resources:
· Sequence Analysis Association: https://sequenceanalysis.org/
· TraMineR: http://traminer.unige.ch/
· Do not forget to acknowledge the huge effort of the TraMineR team and cite the authors when you use their functions (in R: citation("TraMineR") )
· Support when using TraMineR:
· CrossValidated (CV) for questions regarding statistical interpretation and methodological issues
· StackOverflow (SO) for R-code related questions
· Mailing list
· SA in STATA:
· The SQ-Ados by Christian Brzinsky-Fay, Ulrich Kohler, and Magdalena Luniak
· The SADI toolkit by Brendan Halpin

If you use the code we shared for your own work, please cite: Raab, M. & Struffolino, E. (2022). Sequence Analysis. Thousand Oaks, CA: Sage.

