AP  Statistics Ch 9-10					Name ______________________
Linear Regression Mult Choice True False Practice

Below are 20 Statements.  Identify as True or False.  If false, explain why false.  (Hint: 10 true)
1. A correlation of 1.04 is stronger than a correlation of 0.90.
2. A correlation of 1 means the model is perfectly accurate.
3. Correlations calculated from summary data result in a higher correlation than one calculated from individual data points.
4. If r2 = 0.66, it is possible that as the response variable increases the explanatory variable decreases.
5. An outlier in the X-direction always increases the correlation.
6. An r-value close to zero means there is no relationship between variables.
7.  As the explanatory variable increases, the response variable increases and becomes more variable.  This shape is a megaphone. 
8. A dataset has r = -0.48.  If every X value is cut in half, and every Y value has 0.10 added to it, the new r = -0.14.
9. A point on a scatter plot far away in the Y direction is considered an outlier.
10.  Randomness in the residuals indicates the actual data has some variability from the model.
11. When successive X values increase by a constant amount, and the Y values increase by a different constant amount, a good model would be linear.
12.  The sum of the residuals and the mean of the residuals is zero.
13.  The horizontal line on the residual plot is the scatter plot’s best fit line.
14.  When successive X values increase by a constant amount, but the Y values increase by increasing amounts, a good model would be logarithmic.
15.  An outlier in both the X and Y directions will always increase the r-value.
16.  A curved pattern in the residual plot is an indication that a nonlinear model will show a better fit to the data than the straight regression line.
17.  In a set of data with negative correlation, a larger X always corresponds with a smaller Y.
18.  By definition, the best fit line has the lowest Sum of Squared Residuals.
19.  A point with leverage changes the slope from steep to less steep.
20. A point is considered influential if it is far away in the X direction.        
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Below are 6 data sets, A-F.  Each has r and r2 values that are between .9 – 1.0.  That means a linear model COULD work, but we need to look at the scatterplot and the residual to be sure.
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	X
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	10
	4.00
	
	10
	25
	
	10
	10
	
	10
	6.00
	
	10
	10
	
	10
	1.6

	25
	1.62
	
	25
	150
	
	25
	20
	
	25
	6.40
	
	25
	15
	
	25
	3.4

	50
	0.80
	
	50
	625
	
	50
	40
	
	50
	6.70
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	21
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	11.0
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	0.62
	
	65
	1050
	
	65
	50
	
	65
	6.80
	
	65
	24
	
	65
	24.0

	90
	0.45
	
	90
	2025
	
	90
	70
	
	90
	6.95
	
	90
	28
	
	90
	80.0

	100
	0.40
	
	100
	2500
	
	100
	75
	
	100
	7.00
	
	100
	30
	
	100
	130.0



They represent the following relationships:	 		  		  
1) Exponential Growth
2) Inverse								 	 	 	
3) Linear
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Q
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5) Quadratic
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S
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Match each data set with:
1) calculate each original LinReg equation 
2) the original scatter plot of the data (can be repeated)
3) the non-linear equation that better models the data
4) name the relationship (see above)
	Data Set
	Original Equation from calculator
	Scatter
Plot
	Non-Linear Eq (selected from above)
	Name of
relationship
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Answers to False.
1.  A correlation can NEVER be larger than one. So doesn’t make sense.

5. not always.  If the outlier in X-direction SITS ON THE BEST FIT LINE, the slope is unchanged and the r increases

6. No, an r value of zero means no LINEAR relationship.  A quadratic, exponential or log relationship may exist

8. Rescaling a dataset by mutlplication or adding a constant does NOT change the r.

9. Outlier is the wrong word to use with bi-variate (scatter plot) data.  It has a large RESIDUAL.

14. It is a non-linear model, but an EXPONENTIAL model.

15. Look at this scatterplot.  The overall relationship for 9 points in lower left is a negative correlation, yet when the INFLUENTIAL POINT is added in the top right the best fit line is now positive and the r value dropped from -0.85 to +0.5.  
[image: ]

17. Look at the circled point in this scatter plot.  Both the X value and the Y value is larger than point with square around it, yet the overall relationship is a negative correlation.
[image: ]

19. A LEVERAGE point is far away in the X direction.  It may change the slope if NOT on best fit line, or may not change slope if on best fit line.  Look at answer to #15. The point in upper right has both leverage AND influenced the slope.

20. A point is INFLUENTIAL only if it changes the steepness or direction of the slope.
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Match each data set with:
1) calculate each original LinReg equation 
2) the original scatter plot of the data (can be repeated)
3) the non-linear equation that better models the data
4) name the relationship (see above)
	Data Set
	Original Equation from calculator
	Scatter
Plot
	Non-Linear Eq (selected from above)
	Name of
relationship

	A
	Y = 3.17 – 0.03x
	Q
	
	Inverse

	B
	Y = -511 + 27.8x
	P
	 

	Quadratic

	C
	Y = 2.38 + .74X
	S
	

	Linear

	D
	Y = 6.06 + .01x
	R
	

	Log

	E
	Y = 9.14 + .215x
	R
	

	Square Root

	F
	Y = -32.7 + 1.31x
	P
	

	Exponential Growth
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