QUESTIONS of the MOMENT...

"Why are reviewers complaining about the use of moderated multiple regression in my paper?"

(The APA citation for this paper is Ping, R.A. (2009). " Why are reviewers complaining about the use of moderated multiple regression in my paper?" [on-line paper]. http://home.att.net/~rpingjr/MR.doc)

Multiple regression, and moderated multiple regression, assumes each independent variable is measured without error (i.e., the observed score is exactly the true score). Unfortunately, it is well known that the extent and direction of all regression coefficient is biased by even a single variable that contains (known or unknown) measurement error (e.g., Aiken and West 1991, Bohrnsted and Carter 1971, Cohen and Cohen 1983, Kenny 1979). 

Even though this assumption was well known, it was routinely ignored in theoretical model (hypothesis) testing until Jöreskog's proposal that, among other things, allowed modeling of measurement error (Jöreskog 1970, 1971) (i.e., structural equation analysis). As a result, reviewers may reject substantive papers that rely on regression because 1) its regression's assumption of variables with no measurement error is now believed to be violated even in demographic variables such as age and income (both are typically misreported by some respondent groups, and each is typically measured in "round numbers"). 2) reviewers are (re)aware of how regression estimates can be biased (i.e., untrustworthy) in theoretical model tests when one or more variable contains measurement error (unless they are uncorrelated with any of the other independent variables, which is unlikely in real-world data). And, 3) regression usually produces Least Squares estimates--Maximum Likelihood estimates are now preferred for theoretical model testing. 

As a result, some reviewers now believe that regression is an insufficient test of a theoretical model if there is measurement error in even one model variable (i.e., all the resulting coefficients used to test the hypotheses are untrustworthy). 

Many suggested procedures for moderated multiple regression (e.g., Barron and Kenny 1986) are now considered inappropriate for theory testing because for example, the analysis procedures (e.g., stepping variables in, etc.) also are insufficient tests of the hypotheses.

Alternatives to ordinary least squares regression that account for measurement error include Fuller (1991) and Ping (1996), but each has drawbacks. Fuller's proposals are inaccessible to many substantive researchers. Ping's proposal relies on measurement parameter estimates from structural equation analysis, and begs the question, why not just use structural equation analysis?

The "problems" with utilizing the now preferred structural equation analysis, appear to be several: it is not taught in all terminal degree programs. And, despite texts apparently aimed at "self teaching" it (e.g., Byrne 1990), and (powerful) graphical user interfaces now available in most structural equation analysis software packages, anecdotally, structural equation analysis still seems to be inaccessible to many substantive researchers when compared to regression. For untenured researchers who may be "on a clock," this can slow productivity. For others, this can require "finding" someone who does structural equation analysis, then "managing" their involvement in the resulting paper. Structural equation analysis also can appear to "take over" a theoretical piece, producing a perhaps unwelcome intrusion on its theoretical matters. 

"Solutions" to the structural equation analysis "problems" all have drawbacks. First, if structural equation analysis is not required (e.g., for a dissertation), to conserve time don't use it. However, for the reasons stated above, this may be a temporary solution. 

Next, consider allowing about a month to do three things: first, finding someone to help with learning structural equation analysis, then learning only enough structural equation analysis to "get by" reviewers. Then, consider quickly creating/revising a paper with a simple model (or a simple submodel of your current model) that uses (replaces regression with) structural equation analysis, and submitting it to a good conference. Rather than acceptance, the objective would be to learn structural equation analysis in a realistic setting. Any reviewer feedback would also suggest what/where more structural equation analysis work is needed.

Click here for more about structural equation analysis as "regression using factor scores instead of averaged items," and how to learn the basics in a reasonable amount of time.
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