Crossing Janet:  The (poor) diagnosticity of 
"the lines cross" for interaction

Upon inspecting the means on the line graph of a statistical interaction, if the lines are parallel, that is diagnostic that NO interaction is present.  That can be determined even without examination of the F ratio.

However, whether the lines cross or do not cross is not diagnostic of whether an interaction may be present.  The imagined "future crossing" also is not diagnostic of interaction.

Consider this graph.  The lines do not cross.  Extend the lines to infinity, and they will never cross. Never.  But clearly an interaction may be present.  [Only the F ratio will confirm whether an interaction can be inferred at p<.05.]
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The poor diagnosticity holds for 2x2 designs as well.  Imagine that someone decided to create a line graph for discrete variables such as sex (male, female) and nationality (US, nonUS).  
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The inference that "the lines will cross in the future" implies that if we can find some people who are not entirely male (but not at all female), the US and nonUS lines will cross.  i.e., among these partial males, nonUS scores will be higher than US scores.

Construing the interaction in terms of differences in magnitude and/or direction avoids this problem.  It also parallels the way that researchers talk about their findings (e.g., "Among nonUS citizens, the scores of male and female participants is nominally different; among US citizens, the scores of female participants evince a dramatic increase relative to male participants.")

End of lesson. Do not cross me in the future.
