Structural Equation Methods G89.2247
Exercise 5


Due 3/8/04

Suppose we were interested in modeling how individual self-esteem is related to the esteem one feels for one's ethnic group ("group esteem").  At a baseline interview, we plan to determine how subjects differ in terms of their overall tendency to feel good about themselves (V1) and to feel good about their group (V2).  For two months during a high stress period we plan to take monthly readings of self and group esteem (V3 and V4 at month 1, and V5 and V6 at month 2).

We expect prior measures of self and group esteem to predict subsequent measures as shown below (the path values are ballpark values that we expect from previous studies;

assume V1 and V2 have variances of 1.0).











This model is recursive, and clearly identified.  However, the disturbance terms are shown to be uncorrelated.  At each month the pairs of disturbances (D3,D4) and (D5,D6) could be correlated, and one might also ask whether the disturbance terms for self esteem (D3, D5) might not be correlated, as well as those for group esteem (D4, D6).  These latter correlated disturbances would make this a nonrecursive model.  The question: Is it identified?  One might wonder if one can estimate both the path between V3 and V5 and also the correlation of the residuals of these same variables.

1. Using simulation methods, check whether the correlated error model appears to converge.  Use the parameter values shown above in the simulation, and set the covariances of the errors to .15.  Set the variances of all the residuals to 0.60.  Write a sentence or two describing the results of your analysis.  Ask EQS to save the simulated data set for part 2.

2. Regardless of what you find in part 1, run a new model with the saved simulated data that constrains the parameter values for V1=>V3 to be the same as V3=>V5, and also that constrains the parameter values for V2=>V4 to be the same as V4=>V6.  Such constrained models are of interest when processes over time are stationary.  Is this model identified?  Comment on how these constraints improve the fit of the model.  If both model 1 and model 2 are identified, construct a Chi Square test based on the differences of the LR Chi Squares.
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