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A Cubic Interaction Between X and Z

Let us not stop with only quadratic effects! If you are still with me at this point, it is 
a simple generalization from the models in Equations 10.1c and 10.1d to add cubic 
effects. The equation may look intimidating, but just remember that we are merely 
testing whether the effect of X is dependent on Z in some way, and we are not restrict-
ing that way to being only linear without testing whether that restriction is reasonable. 
Thus, we can easily cross the various components of X (X, X2, X3) with the various 
components of Z (Z, Z2, Z3). As you might have noticed from previous equations, as we 

add terms like this we are dramatically 
expanding the number of terms in the 
model. To make sure that I move through 
this type of analysis methodically and 
completely, I usually use a table such as 
Table 10.2, to manage complexity and 
ensure that I have created and entered all 
appropriate terms into the model.

This final regression model, in Equa
tion 10.1e, includes the quadratic and 
cubic components of both X and Z, as 
well as the interaction terms crossing 
each term with each other term.

Ŷ = �b0 + b1X + b2X2 + b3X3 + b4Z + b5Z2 + b6Z3 + b7XZ + b8X2Z + b9XZ2 +  
b10X2Z2 + b11X3Z + b12X3Z 2+ b13XZ 3+ b14X2Z 3+ b15X3Z3            (10.1e)

Exploring interactions of any type, but especially curvilinear interactions, is an 
exercise in managing complexity, and explaining the results is an exercise in reducing 
complexity for the reader. But nothing we are doing in this chapter is substantially dif-
ferent than anything we have done in Chapters 7 or 9. It just requires a little more care, 
some methodical attention to detail, and the ability to enter variables in a blockwise 
fashion and interpret the results graphically. You can see how complexity grows rapidly 
as one moves from linear interactions (3 terms needed, not counting the intercept) to 
quadratic interactions (8 terms needed) to cubic interactions (15 terms needed). Of 
course, if you had more than two IVs, you could do this for different combination of 
IVs you wished to test. This might seem overwhelming, but after a few practice trials, 
it will become routine for you. If you consider how much time and effort (by you or 
someone else) went into gathering the data you want to analyze, spending a few extra 
minutes fully exploring these interesting effects is, in my opinion, worthwhile.

A Real-Data Example and Exploration of Procedural Details

Let us return to our example from Chapter 9 regarding student achievement and 
socioeconomic status (SES) predicting high school graduation. If you remember from 

Table 10.2  �Composing All Cross-
Products for a Curvilinear 
Interaction Analysis Between 
X and Z Using Quadratic 
and Cubic Components

X X2 X3

Z XZ X2Z X3Z

Z2 XZ2 X2Z2 X3Z2

Z3 XZ3 X2Z3 X3Z3




