Linear Regression and Predicted Values
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Senior Math
Line of Regression/Line of Best Fit – a linear model that fits a set of points better than any other

Observed Values – data that is collected

Predicted values – estimating from the regression line


Interpolation – predicting within the observed values


Extrapolation – predicting beyond the observed data, not always reliable

Imagine that before showering in the morning, you weigh your bar of soap in your shower, and have recorded your data in the table in grams.  The weight goes down as the soap is used.  Notice that you forget to weigh the soap on some days. 

	Day
	1
	2
	5
	6
	7
	8
	9
	10
	12
	13
	16
	18
	19
	20

	Weight
	124
	121
	103
	96
	90
	84
	78
	71
	58
	50
	27
	16
	12
	8


1. Make a scatterplot of the weight of the bar soap against the day.
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2. The equation for the regression line is y = -6.4x + 134.  Add this line to your graph.

3. Explain the meaning of slope in the context of this problem.

4. Explain the meaning of y-intercept in the context of this problem.

5. You did not measure the weight of the soap on day 4.  Use the regression equation to predict the weight.  Is this an example of interpolation or extrapolation?

Olympic Times: The table below shows the winning times of the 100 meter run for each year of the Summer Olympics (except for 1940 and 1944, due to World War II).

Winning Olympic Times of the 100 Meter Run

	Year
	Men’s Time
	Women’s Time

	1928
	10.8
	12.2

	1932
	10.3
	11.9

	1936
	10.3
	11.5

	1948
	10.3
	11.9

	1952
	10.4
	11.5

	1956
	10.5
	11.5

	1960
	10.2
	11

	1964
	10
	11.4

	1968
	9.95
	11

	1972
	10.14
	11.07

	1976
	10.06
	11.08

	1980
	10.25
	11.06

	1984
	9.99
	10.97

	1988
	9.92
	10.54

	1992
	9.96
	10.82

	1996
	9.84
	10.94

	2000
	9.87
	10.75

	2004
	9.85
	10.93


1.  Label the scatterplot below.

2.  The line of regression for the men’s times is: y = -0.009289x + 28.433.  What does the men’s slope represent in the context of this problem? 

3.   The line of regression for the women’s times is: y = -0.01681x + 44.331.  What does the women’s slope represent in the context of this problem?

4.   Who is improving faster?  How do you know?
5.   Extrapolate to determine the outcomes of the races in the 2120 Olympics. 

