Lesson 21: Coefficient of Determination r2
Daily Data Collection
Select two topics you think are correlated, make a hypothesis,
and run a test to see if your assumptions were true.

Class Data:
Explanatory Variable:
Response variable:
Create a scatterplot.

Create a residual plot.

Describe the Direction, Form, and Strength

Write an equation for the regression line

Describe the slope in the context of the situation

Find the residual value for your own data point

Describe the meaning of the r2 value:

R2 Coefficient of Determination - How good is our prediction?
The strength of a prediction which uses the LSRL depends on how close the data points are to the
regression line. The mathematical approach to describing this strength is via the coefficient of
determination. The coefficient of determination gives us the proportion of variation in the values of y
that is explained by least-squares regression of y on x. The coefficient of determination turns out to be

r 2 (correlation coefficient squared).
2
Whenever you use the regression line for prediction, also include r as a measure of how successful
the regression is in explaining the response.

2

In our example r = 0.8569. This means that over 85% of the variation in doctor visits per year can be
explained by the linear relationship it has with cigarettes smoked per week.

AP Tip: Generalized way to describe r2:
“______% of the variation in __________________________ is accounted for by the regression line.”
r2
response variable (y)

Lurking variable:
A variable not shown in the regression equation that affects both x and y. Many times, there is no
association between x and y, but it appears there is an association because they are both affected
by the third variable (the lurking variable). This is called a nonsense correlation.
Example: studies show a strong correlation between the number of cars owned (x) and the length of
life (y) of the owner.
Remember: Correlation does NOT imply causation. AKA

Association does NOT imply causation.

Facts about least-squares regression
Fact 1. The distinction between explanatory and response variables is essential in regression. Leastsquares regression looks at the distances of the data points from the line only in the y direction. If we
reverse the roles of the two variables, we get different least-squares regression line.
Fact 2. There is a close connection between correlation and the slope of the LSRL.
The slope is :
s

b=r

y
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This equation says that along the regression line, a change in one standard deviation in x
corresponds to a change of r standard deviations in y.
Fact 3. The LSRL always passes through the point

(x, y )

Fact 4. The correlation r describes the strength of a straight-line relationship. In the regression setting,
this description takes a specific form: the square of the correlation, r², is the fraction of the variation in
the values of y that is explained by the least-squares regression of y on x.
Fact 5. R-sq has no units
SEE = Standard Error of Estimate
• The estimate is y hat
• The error is the residual
• Standard means Standard Deviation
• So SSE is the standard deviation of the residuals.
• The Letter S = tells this on the computer printout (near R-sq)
• On the calculator: Run the AP program, select 4 Lin Reg. then run “residual scatterplot”
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