10-step program for analytical mastery

The following 10 steps apply for any parametric or semiparametric analysis (t-test, ANOVA, ANCOVA, simple linear regression, multiple regression, MANOVA, MANCOVA, multivariate regression, CCA)

1. data preparation
a. for Y, data transformation, scaling, reduction, centering, etc. as necessary

b. for X, render as a design matrix including effects-coded dummy variables 
2. B = (X’X)-1(X'Y)
3. L matrices (mini-design matrix/unique specifications (plus overparameterized version for LS means if desired)

4. E & H matrices
5. Ʌ, F
6. ƞ² (partial eta squared for effect strength)

7. P (be able to get P by F statistic and by permutation)

8. canonical axes (Y rotated to principle vectors of E-1H)
9. plot (CA scores and structure coefficients, perhaps multivariate centroids & confidence ellipses)
10. INTERPRET

Adeptness comes from work.  Repetition.  You should be putting in several hours of repeating this procedure until you can do it from a blank page, and do so with minimal hesitation and a three formula cheat sheet.  Eventually, with repetition, the meaning of all the steps sinks in, and everything begins to gel in a genuine and deep view of analysis.  In the end, it should seem both simple and logical—dare I add ‘fun’?
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