QUESTIONS of the MOMENT...

"Why is my hypothesized interaction or quadratic non significant?"

(The APA citation for this paper is Ping, R.A. (2007). "Why is my hypothesized interaction or quadratic?" [on-line paper]. http://home.att.net/~rpingjr/NS.doc)

It is usually a good idea to verify that model specification and estimation are not 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, it turns out that there are infinitely more (mathematical) forms of an interaction besides XZ. I once proposed to find several dozen interaction forms besides XZ, and eventually suggested XZw, where W can be any (positive or negative) number. These interaction forms include not only XZ (w = 1), they also include X/Z (see Jaccard, Turrisi and Wan 1995) (as Z increases in the study X is attenuated--w = -1). They also include XZ2, the interaction between X and the square of Z (see Aiken and West 1991), and they include XXw, where Z = X and X is moderated by itself (which is called a quadratic when w = 1). Thus, an hypothesized interaction may not have the form XZ, and specifying it in that form may produce NS results for the hypothesized interaction. 

Unfortunately, in this case the options become limited. It may be prudent to test the hypothesized interaction in the form XX (X interacts with itself). However, if XX is NS, interaction specifications besides XZ and XX are unknown at present. Nevertheless, it may be efficacious to test a median split of the data. If this is significant, it suggests the hypothesized interaction was significant, but its form was not easily determined (XZ and XX were NS). 

One other possibility remains if the median split was significant and XZ and XX were NS. The interaction may "approach significance"--its t-value is in some neighborhood of 2 using maximum likelihood estimation. This is usually the result of low XZ (or XX) reliability or insufficient sample size. Interaction reliability can be verified using the EXCEL spreadsheets on the previous web page. Insufficient sample size can be checked by calculating the sample size (N) that would have been required to produce a t-value of 2 using the equation N = 4*n/t2, where n is the current sample size, "*" indicates multiplication, and t2 is the square of the current t-value. If the reliability of XZ is 0.7 or above, and a few more cases would push the t-value above 2, it might suffice to simply state that the interaction "approaches significance," and proceed as though the interaction were significant. No statistical assumptions are violated by declaring that, for example, t greater than 1.95 in absolute value suggests significance. It is simply conventional in structural equation analysis to declare a structural coefficient twice or more the size of its standard error to be significant. In regression studies and correlational analysis there are two conventions for significance, p-value = 0.05 and p-value = 0.10. A p = 0.05 corresponds to t-value = 1.97 with 200 degrees of freedom (df), and p = 0.10 corresponds to t = 1.65 with 200 df. 

Thus, depending on reviewers, it might suffice to state that the interaction "approaches significance" and no more. If challenged it might be useful to respond by computing the p-value for the t-value-less-than-two and the model degrees of freedom, and comparing it to the p-value of t = 2 with the model degrees of freedom. For example, if the target structural coefficient has a t-value of 1.97 with 267 degrees of freedom, the corresponding p-value is roughly 0.0499, which is close to the p-value for t = 2 with 267 df, 0.0465. A fallback position is to preface any discussion, implication, etc. involving the target coefficient with "if significant in future studies..." This preface is actually the preferred opening remark for any discussion of the model test results because it is well known that a single study "proves" nothing. It merely suggests what future studies may observe.
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