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	Question No
	Full Points
	Points Obtained

	1
	22
	

	2
	4
	

	3
	24
	

	Total
	50
	


Q1. (pts.) As part of its ongoing testing and reporting pro- gram, the Insurance Institute for Highway Safety has crashed vehicles into a barrier intended to represent another vehicle’s bumper, then recorded the cost of repairs necessary to fix whatever damage has occurred. In these tests, the simulated bumper was set at 16 inches from the ground in the corner tests, and at 18 inches from the ground in the full-width tests. In crash-testing a sample of mini and micro-cars at 6 mph, the repair costs were as shown in the table. 

	Vehicle Tested
	Smart Fortwo
	Chevrolet Aveo
	Mini Cooper
	Toyota Yaris
	Honda Fit
	Hyundai Accent
	Kia Rio

	Rear Full-Width
	$631
	1370
	929
	3345
	3648
	2057
	3148

	Rear Corner
	$507
	612
	743
	474
	999
	831
	773



Given: Syy=9082414.8571 , Sxx= 209591.7143   , Sxy=547372.4286 ,  [image: image2.emf]








=2161.1429 , [image: image4.emf]=









= 705.5714
a. (3 pts.) Based on these data, determine the least-squares regression equation for predicting rear full-width crash repair cost on the basis of rear corner crash repair cost.  
b. (2 pts.) Determine and interpret the coefficients of correlation.  
c. (2 pts.) Determine and interpret the coefficients of determination.  
d. (2 pts.) Based on these data, if a mini or micro-car like the ones tested were to incur $800 in damages in the rear corner test, what level of repairs would be predicted for the rear full-width test? 
e. (2 pts.) Compute the standard error for the model?

f. (3 pts.) Construct and interpret the 90% prediction interval for previous part (d).  
g. (5 pts.) Use the 0.05 level in testing whether the population coefficient of correlation could be zero.   
h. (3 pts.) Construct the 95% confidence interval for the slope of the population regression equation.  What is your conclusion.  
Q2. (2+2=4 pts) Suppose that you were presented with data showing the association between days absent from class and final class average. Use the following residual plots, based on the data, to answer questions (a) and (b). 
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Suppose that you were presented with data showin g   t h e   a s s o c i a t i o n   b e t w e e n   d a y s   a b s e n t   f r o m   c l a s s   a n d   final class average.  Use the following residual plo t s ,   b a s e d   o n   t h e   d a t a ,   t o   a n s w e r   q u e s t i o n s   ( 4 )   a n d   ( 5 ) .    

a.                b .  

 

 

 

 

 

 

 

 

 

c.                d .  

 

 

 

 

 

 

 

 

 

 

4.  [Objective: Understanding the Linear Regress i o n   M o d e l ]     W h i c h   o f   t h e   r e s i d u a l   p l o t s   a b o v e   w o u l d  

suggest that the association between number  o f   d a y s   a b s e n t   f r o m   c l a s s   a n d   f i n a l   c l a s s   a v e r a g e   m e e t  

both the linearity and the constant standard de v i a t i o n   c o n d i t i o n s   r e q u i r e d   b y   t h e   l i n e a r   m o d e l ?    

Explain. 

 

 

 

 

 

 

 

5.  [Objective: Understanding the Linear Regress i o n   M o d e l ]     W h i c h   o f   t h e   r e s i d u a l   p l o t s   a b o v e   w o u l d  

suggest that the condition for constant standa r d   d e v i a t i o n   m i g h t   n o t   b e   s a t i s f i e d ?     E x p l a i n .  
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S u p p o s e   t h a t   y o u   w e r e   p r e s e n t e d   w i t h   d a t a   s h o w i n g   t he association between days absent from class and  f i n a l   c l a s s   a v e r a g e .     U s e   t h e   f o l l o w i n g   r e s i d u a l   p l o t s ,   based on the data, to answer questions (4) and (5).   

a .                 b. 

 

 

 

 

 

 

 

 

 

c .                 d. 

 

 

 

 

 

 

 

 

 

 

4 .   [ O b j e c t i v e :   U n d e r s t a n d i n g   t h e   L i n e a r   R e g r e s s i o n Model]  Which of the residual plots above would

 

s u g g e s t   t h a t   t h e   a s s o c i a t i o n   b e t w e e n   n u m b e r   o f   d

a

ys absent from class and final class average meet 

b o t h   t h e   l i n e a r i t y   a n d   t h e   c o n s t a n t   s t a n d a r d   d e v i ation conditions required by the linear model?  

E x p l a i n .  

 

 

 

 

 

 

 

5 .   [ O b j e c t i v e :   U n d e r s t a n d i n g   t h e   L i n e a r   R e g r e s s i o n Model]  Which of the residual plots above would

 

s u g g e s t   t h a t   t h e   c o n d i t i o n   f o r   c o n s t a n t   s t a n d a r d   d

e

viation might not be satisfied?  Explain. 
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Suppose that you were presented with data showin g   t h e   a s s o c i a t i o n   b e t w e e n   d a y s   a b s e n t   f r o m   c l a s s   a n d   final class average.  Use the following residual plo t s ,   b a s e d   o n   t h e   d a t a ,   t o   a n s w e r   q u e s t i o n s   ( 4 )   a n d   ( 5 ) .    a.                b .            

c.                d .  

 

 

 

 

 

 

 

 

 

 

4.  [Objective: Understanding the Linear Regres s i o n   M o d e l ]     W h i c h   o f   t h e   r e s i d u a l   p l o t s   a b o v e   w o u l d  

suggest that the association between number  o f   d a y s   a b s e n t   f r o m   c l a s s   a n d   f i n a l   c l a s s   a v e r a g e   m e e t  

both the linearity and the constant standard

 

d e v i a t i o n   c o n d i t i o n s   r e q u i r e d   b y   t h e   l i n e a r   m o d e l ?    

Explain. 

 

 

 

 

 

 

 

5.  [Objective: Understanding the Linear Regres s i o n   M o d e l ]     W h i c h   o f   t h e   r e s i d u a l   p l o t s   a b o v e   w o u l d  

suggest that the condition for constant standa r d   d e v i a t i o n   m i g h t   n o t   b e   s a t i s f i e d ?     E x p l a i n .  
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S u p p o s e   t h a t   y o u   w e r e   p r e s e n t e d   w i t h   d a t a   s h o w i n g   t he association between days absent from class and  f i n a l   c l a s s   a v e r a g e .     U s e   t h e   f o l l o w i n g   r e s i d u a l   p l o t s ,   based on the data, to answer questions (4) and (5).    a .                 b.                   

c .                 d. 

 

 

 

 

 

 

 

 

 

 

4 .   [ O b j e c t i v e :   U n d e r s t a n d i n g   t h e   L i n e a r   R e g r e s s i o n Model]  Which of the residual plots above would

 

s u g g e s t   t h a t   t h e   a s s o c i a t i o n   b e t w e e n   n u m b e r   o f   days absent from class and final class average meet 

b o t h   t h e   l i n e a r i t y   a n d   t h e   c o n s t a n t   s t a n d a r d   d e v i ation conditions required by the linear model?  

E x p l a i n .  

 

 

 

 

 

 

 

5 .   [ O b j e c t i v e :   U n d e r s t a n d i n g   t h e   L i n e a r   R e g r e s s i o n Model]  Which of the residual plots above would

 

s u g g e s t   t h a t   t h e   c o n d i t i o n   f o r   c o n s t a n t   s t a n d a r d   deviation might not be satisfied?  Explain. 
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a. Which of the residual plots above would suggest that the association between number of days absent from class and final class average meet both the linearity and the constant standard deviation conditions required by the linear model? Explain. 
b. Which of the residual plots above would suggest that the condition for constant standard deviation might not be satisfied? Explain. 
Q3. (24 pts) A ten year study conducted by the American heart association provided on how age (X1), blood pressure (X2), and smoking (X3={1 if smoker, o if nonsmoker}) relate to the risk of strokes (Y). Risk interpreted as the probability (times 100) that a person will have a stroke over the next ten year period. 
Using the MINITAB OUTPUT   answer the following questions:

Best Subsets Regression: y versus x1, x2, x3, x1*X2, x2*x3, X1*x3

Response is y

                                                      x x X 

                                                      1 2 1 

                                                      * * * 

                                                x x x X x x 

Vars   R-Sq    R-Sq(adj)        C-p         S   1 2 3 2 3 3 

   1   63.3         61.3       27.6    9.2430         X     

   1   54.8         52.3       37.7    10.262           X   

   1   54.7         52.2       37.8    10.265             X 

   1   46.3         43.3       47.8    11.182       X       

   2   80.6         78.4        9.0    6.9083   X X         

   2   79.8         77.4       10.0    7.0538         X   X 

   2   79.5         77.1       10.3    7.1058   X     X     

   2   77.3         74.6       13.0    7.4832     X   X     

   3   87.9         85.6        2.4    5.6313   X X     X   

   3   87.3         85.0        3.0    5.7566   X X X       

   3   87.1         84.7        3.3    5.8119   X X       X 

   3   86.8         84.3        3.7    5.8905   X     X X   

   4   88.4         85.3        3.8    5.6908   X X   X X   

   4   87.9         84.7        4.4    5.8111   X X X   X   

   4   87.9         84.7        4.4    5.8156   X X     X X 

   4   87.6         84.3        4.7    5.8813   X X X X     

   5   88.5         84.4        5.6    5.8571   X X X X X   

   5   88.4         84.3        5.8    5.8876   X X   X X X 

   5   88.0         83.7        6.3    5.9994   X X X   X X 

   5   87.6         83.2        6.7    6.0871   X X X X   X 

   6   89.1         84.0        7.0    5.9391   X X X X X X 

-----------------------------------------------------------------------------------------------------------------

Regression Analysis: y versus x1, x2, x2*x3

The regression equation is

y = - 85.5 + 1.05 x1 + 0.220 x2 + 0.0574 x2*x3

Predictor        Coef     SE Coef          T        P       VIF

Constant       -85.52       15.74      -5.43    0.000

x1             1.0550      0.1643       6.42    0.001       1.5

x2            0.21982     0.04843       4.54    0.008       4.5

x2*x3         0.05743     0.01855       3.10    0.007       1.5

S = 5.631       R-Sq = 87.9%     R-Sq(adj) = 85.6%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         3      3683.6      1227.9     38.72    0.001
Residual Error    16       507.4        31.7

Total             19      4190.9

a. (3 pts) Is the model y = - 85.5 + 1.05 x1 + 0.220 x2 + 0.0574 x2*x3 the best model. Why?
b. (6 pts) Based on the output “Best Subsets Regression: y versus x1, x2, x3, x1*X2, x2*x3, X1*x3”, What are the best models based on 

I. Adjusted R-square criterion?

II. Mallows Cp criterion?

III. Standard error?

c. (4 pts) At 5% level of significance test to see whether the addition of the interaction term between blood pressure and the smoking contribute significantly to the estimated regression equation developed in part (a)?

	Hypotheses are
	H0:                                  HA:

	The test statistic value = 
	

	The P – value =
	

	The decision is 


d. (2 pts)How much of the variation in the risk of strokes can be explained by the model in part (a), taking in account the number of predictors and the sample size.

e. (2 pts)What can you say about the multicollinearity between the independent variables? Explain. 

f. (2 pts)Find the 95% C.I. for the regression coefficient of Age, and interpret this C.I.

g. (2 pts)A smoker has age 70 with blood pressure 173, what is the probability that the person will have a stroke over the next ten year period?

h. (3 pts)Would you conclude that the model is significant at 5% level of significance?

	The test hypotheses are
	H0:                                  HA:

	The test statistic value 
	

	The decision (using critical value OR p-value approach) is 




