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12.1: Correlation
We are often interested in the relationship between two variables. This chapter determines whether a linear relationship exists
between sets of quantitative data and making predictions for a population—for instance, the relationship between the number of
hours of study time and an exam score, or smoking and heart disease.

A predictor variable (also called the independent or explanatory variable; usually we use the letter ) explains or causes changes in
the response variable. The predictor variable can be manipulated or changed by the researcher.

A response variable (also called the dependent variable; usually we use the letter ) measures the outcome of a study. The different
outcomes for a dependent variable are measured or observed by the researcher. For instance, suppose we are interested in how
much time spent studying affects the scores on an exam. In this study, study time is the predictor variable, and exam score is the
response variable.

In data from an experiment, it is much easier to know which variable we should use for the independent and dependent variables.
This can be harder to distinguish in observational data. Think of the dependent variable as the variable that you are trying to learn
about.

If we were observing the relationship between unemployment rate and economic growth rate, it may not be clear which variable
should be  and . Do we want to predict the unemployment rate or the economic growth rate? One should never jump to a cause
and effect reasoning with observational data. Just because there is a strong relationship between unemployment rate and economic
growth rate does not mean that one causes the other to change directly. There may be many other contributing factors to both of
these rates changing at the same time, such as retirements or pandemics.
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