Brian Stipak

Statistical Interaction

Below are some summary comments and some further references on statistical interaction.
* * *

Summary comments:

 

   -The issue of statistical interaction potentially arises when there are two or more independent variables.  The issue concerns how the effects of the independent variables cumulate.

 

   -The simplest situation is when the effect of each independent variable is completely separate from the other independent variables.  Whatever the effects of the different independent variables are, they just add up or accumulate in a simple way.  We call this additive effects, i.e. no interaction.

 

   -The more complicated situation is when the effect of one independent variable depends on another independent variable(s).  We are familiar with examples in the area of drugs.  A drug X might be desirable for treating a certain condition, but not if you are taking drug Y, because if you do take drugs X and Y together there is a bad consequence from their combination, a bad drug "interaction".

 

   -My definition of statistical interaction:  "Statistical interaction means the effect of one independent variable(s) on the dependent variable depends on the value of another independent variable(s)."  Conversely, "Additivity means that the effect of one independent variable(s) on the dependent variable does NOT depend on the value of another independent variable(s)."

 

For further reference:  The on-line StatSoft statistical text has a discussion of interaction, which I have reproduced below.  The Allison text, p. 166 on, covers the basic concept and then goes on to discuss implications for use of regression analysis.  For yet further references look in some of the reference texts that I listed in the course syllabus.

On my web site I also have a Word file, “StatInteractionExercise.doc”, that is an exercise that will allow you to check if you do understand statistical interaction.  If you can fill out all of the five patterns of means in the exercise, then you understand statistical interaction.

 

Statistical Interaction
Here is what the StatSoft (http://www.statsoft.com/textbook/stathome.html) on-line statistics book says about statistical interaction.

===================

Interactions. An effect of interaction occurs when a relation between (at least) two variables is modified by (at least one) other variable. In other words, the strength or the sign (direction) of a relation between (at least) two variables is different depending on the value (level) of some other variable(s). (The term interaction was first used by Fisher, 1926). Note that the term "modified" in this context does not imply causality but represents a simple fact that depending on what subset of observations (regarding the "modifier" variable(s)) you are looking at, the relation between the other variables will be different. 

For example, imagine that we have a sample of highly achievement-oriented students and another of achievement "avoiders." We now create two random halves in each sample, and give one half of each sample a challenging test, the other an easy test. We measure how hard the students work on the test. The means of this (fictitious) study are as follows: 

	 
	Achievement-
oriented
	Achievement-
avoiders

	Challenging Test
Easy Test
	10
  5
	  5
10


How can we summarize these results? Is it appropriate to conclude that (1) challenging tests make students work harder, (2) achievement-oriented students work harder than achievement-avoiders? None of these statements captures the essence of this clearly systematic pattern of means. The appropriate way to summarize the result would be to say that challenging tests make only achievement-oriented students work harder, while easy tests make only achievement-avoiders work harder. In other words, the relation between the type of test and effort is positive in one group but negative in the other group. Thus, the type of achievement orientation and test difficulty interact in their effect on effort; specifically, this is an example of a two-way interaction between achievement orientation and test difficulty. (Note that statements 1 and 2 above would describe so-called main effects.)

