RE: LSMEANS in linear regression.

Here is what I think I have learned:
The solution of the regression equation (the values of the coefficients) does not depend at all on whether you specify OM (Observed Marginals) or not.  The mean differences (which are the coefficients) are the same.  So what is the OM story?

Once we have the solution, we might have (mild) interest in using the model to compute PREDICTED means (these are the so-called LSMEANS).

For example, suppose we have the following equation where GENDER is a categorical variable that we specify in the class statement, rather than dummy code.  (If we dummy code every categorical variable, the OM story becomes irrelevant.)

Mean Y = 1.1 + 2.3 x GENDER (+ b x covariates)

Which PREDICTED mean shall we compute here?  Between the predicted mean in men (say, GENDER=0) and the predicted mean in women (say, GENDER=1), we have infinite choices . Two of these infinite choices are GENDER=0.5 and GENDER=proportion of women in the sample.  If we don't specify OM, SAS will predict the mean for GENDER=0.5 (even if women make up 0.99 of the sample.)  If we do specify OM, SAS will predict the mean for GENDER=proportion of women in the sample.  Notice that for continuous variables, SAS computes the LSMEANS for the mean values (but is there anything sacred about predicting for the mean age in the sample rather than for any other value?).

Now to the real question: who cares?  What use do we have for those means?  They are just as arbitrary as the "standardized rates" in standardization, which depend on our arbitrary choice of the “standard population”.  MEANS don't estimate effects; only MEAN DIFFERENCES do.  With or without OM, the mean differences are the same.

Is there anything wrong with predicting LSMEANS for GENDER=0.5 when women make up 0.99 of the sample?  This is the wrong question to ask.  What is wrong is fitting the model in the first place. The coefficient of GENDER is problematic.  With such a distribution of GENDER, should we try to estimate the GENDER effect at all?  And if GENDER were a confounder, should we even try to condition on GENDER?

In short: OM is another place where we often confuse prediction with effect estimation.
