EXCEL Template for Computing the (Measurement Error) Adjusted Covariance Matrix for Latent Variable Regression

This EXCEL spreadsheet adjusts a covariance matrix from SAS, SPSS, etc. involving the latent variable Y, a set of up to 5 other latent variables, A through E, and, optionally, all possible interactions and quadratics involving A through E (i.e., AA, BB, AB, CC, AC, BC, DD, AD, BD, CD, EE, AE, BE, CE, DE) for use in error-adjusted-OLS regression ("latent variable" regression). This may seem like a step backward in structural equation analysis, but there are situations involving latent variables where LISREL, EQS, AMOS, etc. are difficult to impossible to use and (error-adjusted) OLS regression is helpful (e.g., model building where OLS regression's forward selection and backward selection are useful, latent variable models with one or more categorical variables, etc.).

The adjustment uses measurement model parameter estimates for the loadings, measurement error variances and variances associated with the latent variables Y, and A through E. The spreadsheet assumes that Y, and A through E are internally consistent (each of their single construct measurement models fit the data), they have mean centered indicators, and that there are no correlated measurement errors involving any of the latent variables A through E.

To use the spreadsheet, a (full) measurement model containing Y and up to five latent variables of interest should be estimated. Next, the bold entries and the italicized entries on the spreadsheet should be deleted to avoid mixing old data with new data, and the result should be zeroes in most of the non- blank areas of the spreadsheet (these values should correct themselves once new data is entered). Then, the covariance matrix to be adjusted should be created using SAS, SPSS, etc. and the variables of interest. Note that this covariance matrix should be created with Y, the dependent/endogenous variable named first. Next, the measurement model loadings, measurement error variances, and variances for Y and the variables of interest should be entered into the appropriate locations on the spreadsheet (i.e., loadings go in the "lambda" lines, measurement error variances go in the "theta" lines, and measurement model variances/covariances for X and Z go in the "Phi" matrix). These entries will all appear in bold font--un-bolded cells are unrelated to entering measurement model parameter estimates). At this point the adjusted covariance matrix will be available beneath the covariance matrix to be adjusted in the middle of the spreadsheet.

Several comments may be of interest. Obviously deleting old data is important in using this spreadsheet. For emphasis, when this spreadsheet (and the others) are visible on a local computer, it can be saved on that computer for later use (i.e., without going back on line). Thus, it is possible to save a copy of the on line version of the EXCEL spreadsheet locally to be used as a "master copy" for modification, subsequent calculations, saving modified copies, etc. The data that appears in the website version of this spreadsheet is also shown in a reordered form in Tables AE1 and AE2 of the monograph INTERACTIONS AND QUADRATICS IN SURVEY DATA: A SOURCE BOOK FOR THEORETICAL MODEL TESTING (2nd Edition), on this web site. Several entries in Table AE2 are slightly different from the spreadsheet "Adjusted Covariance Matrix..." entries (e.g., Var(SxA) which is Var(AB) in the "Adjusted Covariance Matrix..." of the spreadsheet) for unknown reasons (possibly transcription errors from the spreadsheet to the Table AE2 matrix-- however, the Table AE2 matrix was used to create the latent variable regression results shown in Tables E, G and H, not the spreadsheet).

