Name: ________________________________


Linear Regression Review

AP Statistics

1) There is some evidence that drinking moderate amounts of wine helps prevent heart attacks.  The table gives data on yearly wine consumption (liters of alcohol from drinking wine, per person) and yearly deaths from heart disease (deaths per 100,000 people) in nineteen developed nations.

	Country
	Alcohol from wine
	Deaths due to Heart Disease
	Country
	Alcohol from wine
	Deaths due to Heart Disease

	Australia
	2.5
	211
	Netherlands
	1.8
	167

	Austria
	3.9
	167
	New Zealand
	1.9
	266

	Belgium
	2.9
	131
	Norway
	0.8
	227

	Canada
	2.4
	191
	Spain
	6.5
	86

	Denmark
	2.9
	220
	Sweden
	1.6
	207

	Finland
	0.8
	297
	Switzerland
	5.8
	115

	France
	9.1
	71
	United Kingdom
	1.3
	285

	Iceland
	0.7
	300
	United States
	1.2
	199

	Ireland
	0.7
	300
	West Germany
	2.7
	172

	Italy
	7.9
	107
	
	
	


a) Sketch the scatterplot of this data.

b) Find the LSRL and plot on the graph.

c) Interpret the slope of this line in the context of these data.

d) Calculate and plot
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.  What do you notice about this point?

e) Find the correlation coefficient and interpret in context.

f) Find the coefficient of determination and interpret in context.

g) Sketch and interpret the residual plot for this data.

h) What is the sum of the residuals?

i) If the country of Statsylvania has a yearly wine consumption of 3.5 liters of alcohol from wine per person, what would be the expected yearly deaths from heart disease?

j) Can we conclude that wine consumption helps prevent heart attacks?  Why or why not?

2) Joey appears to be growing slowly as a toddler.  His height between 18 and 30 months of age increases as follows.  The LSRL fitted to this data is Height = 61.5 + 0.837 Age

	Age

(months)
	Observed

Height (cm)
	Predicted

Height (cm)
	Residuals

	18
	76.5
	
	-.066

	21
	78.7
	79.077
	

	24
	
	81.588
	.412

	27
	84.8
	84.099
	

	30
	86.0
	
	-.61


a) Fill in the table to the right.

b) Draw a residual plot.

c) Interpret the y-intercept for this data.

d) Based on the residual plot, would you describe Joey’s growth pattern from 18 to 30 months as being linear?  Explain.

e) Predict Joey’s height at 20 months.

3) The following observations compare the Quetelet index, a measure of body build, and dietary energy density.


Quetelet
221
228
223
211
231
215
224
233
268


Density
.67
.86
.78
.54
.91
.44
.90
.94
.93

a) Sketch the scatterplot of this data.

b) Find the LSRL, correlation coefficient, 

and coefficient of determination.

c) Sketch the residual plot.

d) Interpret the slope and correlation coefficient in context.

e) An observation is influential if removing it would move the regression line.  (This is clearly a matter of degree – it’s a judgment call.)  Is there an influential point in this data?  If so, what is the new LSRL?

4) The table below shows the Men’s 800 Run World Records:


Year
Record

1905 113.4

1915 111.9

1925 111.9

1935 109.7

1945 106.6

1955 105.7

1965 104.3

1975 104.1

1985 101.73

1995 101.73

a) Make a scatterplot of the data.

b) Compute the LSRL.

c) Provide an interpretation of the slope.

d) Find the correlation coefficient and interpret.

e) Find the coefficient of determination and interpret.

f) Construct a residual plot.

g) Is this LSRL an acceptable model for this data?  Explain.

h) Predict the world record in the year 2005.
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