NAME ___________________________

Linear Regression
Vocabulary
Regression – Finding the best equation to describe a set of points.

Median-Median or Median-Fit Line – A process of finding a regression line that divides the points into three groups, finds the median of each group, and then fits a line to these three median points.

Least Squares Line - The overall regression line minimizes the sum of the squares of the errors made in the results.  (more common than median-median line).
Correlation Coefficient, r – A measure of the strength of association between x and y.  The r can range from -1 to +1 with a number close to one being a strong positive association, a number close to -1 being a strong negative association, and a number close to 0 being no association.
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Lurking Variable – A variable that can effect other variables and imply an association when there is none.  (i.e. the number of books in a public library correlates with the number of murders in the city.  The population of the city is a lurking variable.)
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Median-Median and Least Squares
If you have a strong linear correlation in your points, then the median-median and least squares lines will appear very close and give similar predictions.  The graph on the right shows a solid median-median line and a dashed least squares line.  Notice how close the two lines are to each other.
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An outlier has a greater effect on the least squares line and can cause the two models to diverge and give very different predictions. The graph on the right shows such a case.  However, when the outlier is removed, the median-median and least squares regressions are very similar again.

Height of Corn over Time

1. Enter the data from the following table into the calculator lists (STAT: Edit…). Use the column marked DAY as your x-values (L1) and HEIGHT as your y-values (L2).
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	Day
	Height

	
	1
	1.31

	
	2
	2.10

	
	3
	4.09

	
	5
	6.37

	
	12
	14.42


2. Sketch the scatterplot. (Y=: clear functions out and ensure Plot1 is on)(WINDOW: xmin=0, xmax=15, ymin=0, ymax=15)


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


This data should be able to be described by a linear function.  Therefore, we can find a line of best fit using linear regression.
Median-Median Line
3. Using the calculator, determine the median-median equation that best fits the data. (STAT: CALC: Med-Med) __________________. 
4. Graph this function over the scatter plot and add the resulting function to your graph above. (Place your equation into Y1)
5. From this equation, how tall would the corn be on day 9?________ On day 100?_______
Hint: day 9 is x=9
6. On which day is the corn 30 cm tall?______________   250 cm tall?_________________
Hint: corn 30 cm tall has y=30
Least-Squares Line
7. Determine the least-squares equation for the data. (STAT: CALC: LinReg(ax+b) ) _____________________.  What is the correlation (r = )? _____________
8. Graph this function over the scatter plot and add the resulting function to your graph above. (Place your equation into Y1)
9. From this equation, how tall would the corn be on day 9?________ On day 100?_______

10. On which day is the corn 30 cm tall?______________   250 cm tall?_________________
