Chapter 9-10 Review Worksheet	Name____________________________


1. Suppose the correlation in some linear regression is negative.  If the first data point is (4, 10) which of the following is possible for the second point?

       I. The second point has a larger x-value and a smaller y-value than the first point.
      II. The second point has a larger x-value and a larger y-value than the first point.
     III. The second point has a smaller x-value and a larger y-value than the first point.

     A) I only		B) II only	C) III only	   D) I and III	     E) I, II, and III


2. With regard to regression, which of the following statements about outliers are true?

       I. Outliers in the y-direction have large residuals.
      II. A point is an influential point from the best fit line if its x-value is an outlier in the x-direction and its y-value is an outlier in the y-direction.
     III. Removal of any outlier significantly affects the regression line.

      A) I and II only
      B) I and III only
      C) II and III only
      D) I, II, and III
      E) None of the above gives the complete set of true responses.

 
3. Consider the set of points {(2,5), (3,7), (4,9), (5,11), (10,n)}. What should n be so that the correlation between the x- and y-variables is one?

	A)  21                         
	B)  24                           
	C)  25
          D)  A value different from those above.
	E)  No value can work.

4. Consider the three points (2,11), (3,17), (4,29). Given any straight line, we can calculate the sum of the squares of the three vertical distances from these points to the line (SSResid).  What is the smallest possible value this sum can be?

         	A)    6                            
B)    9                              
C)  29
          D)  57                             
E)    0


1. The mean height of American women in their early twenties is about 64.5 inches and the standard deviation is about 2.5 inches.  The mean height of men the same age is about 68.5 inches, with standard deviation about 2.7 inches.  The correlation between the heights of husbands and wives is about r = 0.5. 

a.  What is the slope of the regression line that predicts the husband’s height from the wife’s height in young couples? 







b.  Predict the height of the husband of a woman who is 67 inches tall.





c. If a 64 inch wife is married to a 71inch husband, what is the husband’s residual?









2. Below is a scatterplot and residual plot of the number of games won by America League baseball teams and the average attendance at their home games for the first half of the 2001 season.  
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a. Do you think a linear model is appropriate here? Explain.






b. Interpret the meaning of R2 in this context.




c. What is the correlation between wins and average attendance?  Verbatim?




d. Suppose a team with 85 wins and attendance of 49,250 was added.  What effect would this have on the least squares regression line?  How would this effect the r2?










e. Suppose a team with 70 wins and attendance of 22,300 was added.   What effect would this have on the least squares regression line?  How would this effect the r2?














f. Suppose a team with 45 wins and attendance average of 42,150 was added.  What effect would this have on the least squares regression line?  How would this effect the r2?









g.  For the data mentioned in d, e, and f. Which of these is just an outlier, a point with leverage, an influential point?










Below are 20 Statements.  Identify as True or False.  If false, explain why false.  
(Hint: 10 true)
1. There is a high correlation between two categorical variables.
2. Correlation coefficient (r) has units.
3. Correlation can be larger than 1.
4. A correlation of 1 means the model is perfectly accurate.
5. Correlation can be calculated between one categorical variable and one continuous numeric variable.
6. Correlation can be calculated between two continuous numerical variables.
7. Regression equations calculated from averages result in a higher correlation, than one calculated from individual data points.
8. If r2 = 0.95, the response variable increases as the explanatory variable increases.
9. An outlier in the X-direction always decreases the correlation.
10. A curved pattern on the residual plot indicates nonlinear association between the variables.
11.  An r-value close to zero means there is no relationship between variables.
12.  A residual plot shaped like a megaphone indicates the predicted values become less reliable as the explanatory variable increases.
13.  Randomness in the residuals indicates the model is not perfectly accurate.
14.  An r2 = -0.81 means 81% of the variability is explained by the linear model.
15.  The mean of the residuals is always zero.
16.  The horizontal line on the residual plot is the scatter plot’s best fit line.
17.  An outlier in both the X and Y directions will always increase the r-value.
18.  A definite 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.
19.  In a set of data with negative correlation, a larger X always corresponds with a smaller Y.
20.  By definition, the least squares regression line is the line that minimizes SSResid.
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