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Wednesday, February 26

 9:00 – 10:15 
Why SEM? SEM with and without latent variables, 

                           SEM programs, OpenMx 

10:15 – 10:45 
Morning Break
10.45 – 12:00  Introduction to R, OpenMx, and SEM exercises with 


 OpenMx

12:00 – 13:30  Lunch

13:30 – 17:00  SEM exercises with OpenMx 

Thursday, February 27

 9:00 – 10:15 
Longitudinal SEM models: Latent Trajectory (LT), Cross-


Lagged Panel (CLP) and Autoregessive Latent Trajectory (ALT) 

models  

10:15 – 10:45 
Morning Break
10.45 – 12:00  Introduction to the exercises in longitudinal modeling by SEM 12:00 – 13:30  Lunch

13:30 – 17:00  Exercises in longitudinal modeling with OpenMx 

Friday, February 28

 9:00 – 10:15 
Why continuous time (CT) modeling? CT 


 

modeling by SEM: Exact Discrete Model (EDM) and 


              Approximate Discrete Model, CT-SEM program  

10:15 – 10:45 
Morning Break
10.45 – 12:00  Introduction to the exercises in CT modeling by CT-SEM 

12:00 – 13:30  Lunch

13:30 – 17:00  Exercises in CT modeling by CT-SEM 
Objectives
The objective of the course is to introduce the students  (a) to Structural Equation Modeling and Structural Equation Models (SEM), (b) to the analysis of longitudinal data by SEM, and, (c) to the application of the continuous-time longitudinal model and program CT-SEM. 
Structural Equation Modeling 
A structural equation model (SEM) allows within one model framework the use of both latent variables (or theoretical constructs) and observed variables. Latent variables refer to those phenomena that are supposed to exist but cannot be directly observed. Well-known examples are intelligence, utility, welfare, socio-economic status, trust, expectation and so on. 

A SEM (which is a system of regression equations) is made up of two related submodels: 

(i) a structural model that represents the relationships among the latent variables;

(ii) a latent variables measurement model that represents the relationships between the latent variables and their observable indicators.

The simultaneous use of both latent and observed variables in one modeling framework has several advantages: (a) instead of presenting confusing relationships in terms of observed variables, the causal model is formulated  and estimated in terms of the underlying, theoretically relevant latent variables, (b) mitigation of multicollinearity by replacing the observed variables by latent variables, and (c)  reduction of the attenuation in relationships by accounting for measurement error in the observed variables. SEM has been widely applied in such diverse fields as economics, sociology, psychology, management sciences, medical sciences, ecology, marketing and opinion poll research. It is a general modelling approach which allows the specification of many traditional types of models as special cases such as multiple and multivariate regression models, factor analysis and path analysis models, and longitudinal models.  

Many SEM programs are available. The course will concentrate on the recent OpenMx program. OpenMx is extremely general as well as flexible by allowing arbitrary nonlinear constraints and can be freely downloaded. It is based on R, the programming language and software environment for statistical computing and graphics, that is also freely downloadable. 

Longitudinal Data Analysis by SEM
The course will cover most of longitudinal modeling by SEM: Latent Growth Curve (LGC) or Latent Trajectory (LT) modelling (Bollen & Curran, 2006), Cross-Lagged Panel (CLP) and  Autoregressive Latent Trajectory (ALT) models (Bollen & Zimmer, 2010). All of the models will be illustrated by practical examples and exercises. 

Continuous-Time Longitudinal Model and Program CT-SEM
Many constructs, such as opinions or attitudes, develop continuously over time, with researchers being interested in how and how fast they change, and how they interact when changing. Usually, however, the variables of interest cannot be observed continuously, but only at discrete measurement occasions with common panel studies being a prototypical example. The goal of the course is to demonstrate how to reconstruct the underlying change process by means of continuous time modeling. 

Continuous time modeling solves serious problems of cross-lagged panel studies such as the incomparability of parameter estimates in the case of unequal observation intervals. It provides parameter estimates that are independent of the discrete time intervals a researcher happens to have chosen, and allows comparing parameter estimates across studies (or individuals) based on different intervals. 

We will provide a detailed explanation of the exact discrete model (EDM) and the nonlinear SEM procedure to estimate the continuous-time parameters. To this end we will use the R-based OpenMx SEM program CT-SEM. By means of examples and exercises the participants will get the opportunity to apply CT-SEM in practice. One example in the course will concentrate upon the recently published study about the relation between authoritarianism and anomia in a German sample. Another one will concentrate on the relation between ethnocentrism, individualism, and nationalism in Flanders.
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Participation
The course will be given on Wednesday, Thursday and Friday, February 26-28, 2014. Morning sessions (9:00-12:30) consist of theory and introduction to practical analysis examples. In the afternoon sessions participants get the opportunity to do the analyses themselves by means of exercises.


Participants are supposed to have available their own laptop during the course. R-software and R-based OpenMx SEM-software, which can be freely downloaded, will be used.            
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	▣ 지하철을 이용할 경우

2호선 서울대입구역 에서3번 출구로 나오신 후5511번 버스를 타고 서울대학교 행정관 정류장에서 올라오시면 됩니다.

▣ 버스를 이용할 경우

신림사거리(신림역),봉천사거리(서울대입구)에서 서울대방향 시내버스로 갈아 타야 합니다.

▣ 자가용을 이용할 경우

신림사거리(신림역),봉천사거리(서울대

입구역)에서 서울대, 관악구청 방향으로 오시면 서울대 정문이 나옵니다.정문에서 직진하셔서Gate 3번으로 들어오시면

됩니다.


