QUESTIONS of the MOMENT...

"Why are most of my hypothesized interactions non significant?"

(The APA citation for this paper is Ping, R.A. (2005). "Why are most of my hypothesized interactions non significant?" [on-line paper]. http://home.att.net/~rpingjr/mult.doc)

Estimating multiple interactions is discussed in detail in Chapters VIII and IX of the Latent Variable Interactions and Quadratics... monograph on this web site. In summary, just as adding Z and W, for example, to a model with X and Y can change the significance of the X-Y structural coefficient, adding XW and ZW, for example, can attenuate (or amplify) other structural coefficients, including those for XZ-Y. This is especially true for adding XW, for example, because XZ and XW share a common constituent variable X. 

However, it is usually a good idea to verify that model specification and estimation are not contributing to the "problem." Specifically, consider verifying that the model is properly specified (e.g., the correlations among the exogenous variables, including the interactions, are free; the correlations between exogenous variables and endogenous variables are not free; structural disturbances are not correlated, etc.). Then, check that the interactions are properly specified (e.g., the "essential" correlations between X-XZ and Z-XZ, for example, are free, the variance of XZ is also free, and the values for the loading and measurement error variance have been properly calculated and keyed into the estimation program), and the model indicators are all mean- or zero-centered. Next, verify that the structural model fits the data, all the coefficient estimates are admissible (see Step VI, "Admissible Solutions Revisited" in the Testing Latent Variable Models Using Survey Data monograph on this web site), and the measurement parameters of X and Z in the structural model (i.e., the loadings, measurement error variances and the variances of X and Z) are within a few points of their measurement model values. If the measurement parameters of X and Z in the structural model are different from their measurement model values, recalculate the interaction's loading and measurement error variance using the structural model measurement parameter values.

If the structural model and its estimates check out, the possible next steps are several. However, most would be labeled "not good science" in theory (hypothesis) testing because they amount to searching for significant interactions. For example, in applied regression studies such as epidemiology it is common to "step" variables in or out of an equation based on their significance to find the "best" model. There is an equivalent technique in structural equation analysis. However, the results obviously capitalize on chance and are thus probably inappropriate for a theory test.

An approach that might be defensible includes "trimming" or removing the non significant (NS) interactions. "Might" of course would depend on the reviewers. Trimming NS associations was a common practice in theory tests years ago, especially in studies that might have an intervention component (e.g., Sociology). However, based on the research behind Testing Latent Variable Models Using Survey Data on this web site, trimming has declined for several reasons, including that it is usually not theory-driven. Nevertheless, one could delete the interaction with the smallest NS structural coefficient t-value, then the next smallest, etc. until there are no more NS interactions. However, because this is "backward elimination" which was criticized above, an additional study is desirable to investigate the element of chance introduced by trimming. A Scenario Analysis using student subjects (see the Testing Latent Variable Models Using Survey Data on this web site) might provide a comparatively easily executed second study of the trimmed model using the existing questionnaire. Specifically, the hypotheses involving the NS interactions could be trimmed for the second study and the study would investigate the model without the trimmed interactions. The result could become a paper with two studies. "Multiple study" papers are common in social science disciplines such as Social Psychology and Consumer Behavior, and it might be instructive to examine a few of them to determine how best to present two-study results (see recent issues of The J. of Consumer Research, for example). 

Although this is not helpful after the study is completed, the best approach would be to limit the number of interactions hypothesized in a theoretical model to the one or two that are theoretically most important. It is important to understand that interactions generally will explain little additional variance, and their primary purpose in theory testing is to help explain why attitudes, intentions, etc. in one subgroup in the study are or should be different from another subgroup. For example, changes in alternative attractiveness should have less effect on exiting for satisfied subjects than dissatisfied subjects (i.e., satisfaction should suppress the alternatives-exiting association). 
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