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Course description:  

 

The course gives an introduction to the theory of many of the currently applied graphical models. 

All these models attempt to describe the associations and effects among the variables, and some 

may be given causal interpretation. The graphical nature of these models means that the structure 

formulated in the models may be illustrated by a graph, and graph-related language may be used 

to describe and interpret the meanings of the models. The models apply equally to discrete and 

continuous data. Several classical models used in multivariate statistics nay be formulated as a 

graphical model, with additional insight gained using graphs. The emphasis will be on the 

structural aspects, so the material is relevant, whether the data are from a survey, from 

administrative records, or are 'big'. This is an advanced class, assuming the students are familiar 

with statistical analysis and are able to explore and use statistical software (mostly in R) on their 

own. Much of the material presented is necessary background to study some of the contemporary 

theories of causality. 

 

 

Learning goals and outcomes:  

 

Ability to critically choose, apply and interpret graphical models in a wide range of statistical 

problems, including variables of different levels of measurement, from experiments or surveys. 

Answer research questions regarding associations and effects among variables, including 

exploratory and confirmatory analyses and causal modeling. 

 

 

Topics to be covered (timing subject to change):  

 

Week 1: 

Levels of measurement, properties of data, advantages and disadvantages 

of the multivariate normality assumption, the categorical approach to data,  

basics of graph theory 

 

Week 2: 

Association, independence, conditional independence, effects and associations 



 

Week 3:  

Undirected graphical models, Markov chains, Markov properties 

 

Week 4:  

Directed graphical models, directed Markov properties 

 

Week 5: 

Chain graph models 

 

Week 6:  

Midterm test 

 

Week 7: 

No class, national holiday 

 

Week 8:  

Log-linear and marginal log-linear parameters, marginal models for categorical data 

 

Week 9:  

Directed and chain graph models as marginal log-linear models  

 

Week 10:  

Path models for categorical data 

 

Week 11 

Graphical models for mixed discrete and continuous data 

 

Week 12:  

Review 

 

 

Texts: 

 

Edwards, D. (2000) Introduction to Graphical Modeling, 2nd ed, Spronger 
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Németh, R, Rudas, T (2013) On the application of discrete marginal graphical models. 

Sociological Methodology, 43, 70-100. 

 

Németh, R. Rudas, T (2013) Discrete Graphical Models in Social Mobility Research A 

Comparative Analysis of American, Czechoslovakian and Hungarian Mobility before the 

Collapse of State Socialism. Bulletin of Sociological Methodology, 118, 5-21. 
 

Rudas, T. (2015) Effects and interactions. Methodology 142-149. 

 

Rudas, T (2014) Log-linear and marginal models. in Wright, J (ed) International 

Encyclopedia of Social and Behavioral Sciences 2nd ed, Vol 14, 322-327, Elsevier. 
 

Whittaker, J. (2009) Graphical Models in Applied Multivariate Statstics, Wiley 

 



 

 

 

 

Grading:  

 

Midterm test – 30%  

Final take-home assignment – 70% 

The assignment will require students to analyze data of their own choice using methods covered 

in class. 

Students who wish to audit the class will have to complete the midterm test  

 
 


