Recall: Statistics is the science of patterns. The science of statistics “reduces” or “summarizes” data to capture essential patterns that reveal the relationships among things (e.g., recreational opportunities in a community and crime).
Big Idea of Linear Regression: Find the equation of a straight line that “best” describes the relationship of bivariate data. (This is called “fitting” a line to data or “modeling”).
Notation:
	
	Definition
	Symbol

	 yobserved


	y value from data 
	

	ypredicted


	y value from regression equation (i.e., equation of line)
	y ( y – hat)


More notation:
	
	Population parameter
	Statistic

	y-intercept
	0 (beta-not)


	0 (beta-not-hat)



	slope
	1  (beta-one)


	1  (beta-one-hat)




Equation of regression line:

.
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Principle of least squares – find the value of slope and y-intercept that minimizes the distance between observed and predicted y-values.
Principle of least squares finds statistics 0 and 1 that minimizes the following function:
 (yobserved - ypredicted)2
Math needed to do this: 
yields the following estimators for the parameters: 
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Note that there is a relationship between correlation (r) and slope1)!

The formula for the correlation coefficient is

                    r = 
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Interpretation of linear regression line

Most important – understanding the slope: 

For every unit increase in “X” there is a “1” change in “Y”.
For every unit increase in ____________ there is a __________ _____________in ____________________.
Examples

	X

Explanatory variable
	Y
Response variable
	0
	0
	Formula for regression line
	Interpretation of slope

	
	
	
	
	
	For every unit increase in ____________ there is a _______________     _____________in ____________________.


	
	
	
	
	
	For every unit increase in ____________ there is a _______________     _____________in ____________________.


	
	
	
	
	
	For every unit increase in ____________ there is a _______________     _____________in ____________________.


	
	
	
	
	
	For every unit increase in ____________ there is a _______________     _____________in ____________________.
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