Relationships between Two Variables
1.  The first step is to determine which is the explanatory variable and which is the response variable.  
Explanatory variable - this may explain or influence changes in a response variable.

Response variable - this measures an outcome of a study.
2.  Determine whether an association exists.

An association exists between two variables if a particular value for one variable is more likely to occur with certain values of the other variable.  In other words, are the variables linked or are they independent of each other?  If an association exists, then we need to know how to describe the strength of that association.

Association does not imply causation.  Lurking variables  are unobserved variables that influence the association between the explanatory variable and response variable.  Confounding variables occur when two explanatory variables are both associated with a response variable.  It is impossible to determine which variable causes the response.
3.  How to determine the strength of the association.

     A.  Categorical Explanatory & Numerical Response
          Numeric Summary  - measures of center and spread for each group
          Graphical Summary - multiple histograms or side-by-side boxplots
     B.  Categorical Explanatory & Response
          Numeric Summary - contingency tables with relative frequencies
          Graphical Summary – pie charts and bar charts in comparison
     C.  Numerical Explanatory & Response
          Numeric Summary - Correlation r
          Graphical Summary - scatterplot
4.  At this point in the class, we can only report what we see in the sample data.  Later in the semester, we will learn about statistical methods that allow us to apply our findings to the overall population.  
