Assignment 4







Spring 2020
A.
 Jensen Tire & Auto is in the process of deciding whether to purchase a maintenance contract for its new computer wheel alignment and balancing machine. Managers feel that maintenance expense should be related to usage, and they collected the following information on weekly usage (hours) and annual maintenance expense (in hundreds of dollars):

Weekly Usage (hours)

Annual Maintenance Expense ($100)
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17.0



20



30.0



28



37.0



32



47.0



17



30.5



24



32.5



40



51.5



38



40.0

A1.
Using a simple linear regression model with “Annual Maintenance Expense” 


being the dependent variable and “Weekly Usage” being the independent 

variable, 
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, and following the Ordinary Least Squares method, 
find the OLS line: 
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a.
b0 = 12.105;   b1= 5.6437


b.
b0 = 0.1852;   b1= 1.0086


c.
b0 = 8.9594;   b1= 1.0086

d.
b0 = 5.1904;   b1= 0.1852
A2.
Using the OLS results and find the predicted value of yi, i.e.,
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, that corresponds 
with 32 hours of weekly usage of this machine:


a.
37.2004


b.
41.2348


c.
33.1660


d.
47.2865

A3.
Using the OLS results and find the residual, i.e., ei, that corresponds with 32 hours 
of weekly usage of this machine:

a.
37.2004


b.
42.2348


c.
5.7652


d.
2.1963

A4.
Find SSE (Sum of Squared Errors) from the OLS results:

a.
22.9032


b.
29.6705


c.
816.9688


d.
137.4193
A5.
Find sy.x (=sɛ) (standard error of the model):


a.
137.4193


b.
4.7857


c.
26.9705


d.
8.9594
A6.
Find the 99% confidence interval for β1:

a. 
(0.5555, 1.4617)


b.
(1.4617, 0.3221)


c.
(0.3221, 1.6951)


d.
(0.5555, 1.6951)

A7.
Using a 5% level of significance, is the effect of “Weekly Usage” on “Annual 
Maintenance Expense”:

a.
positively and significantly


b.
positively and insignificantly


c.
negatively and significantly


d.
negatively and insignificantly
A8.
Find the Coefficient of Determination, r2:

a.
0.9123

b.
1.0086


c.
0.8318


d.
4.7857

A9.
Find the Simple Correlation Coefficient, r.

a.
0.9120


b.
0.8318


c.
0.8038


d.
0.000159
B.
The table below lists the sales, y (in millions of dollars) and the number of employees, x (in thousands) for a random sample of 20 Fortune 500 companies.  The regression results based on the model are given below. Some of the numbers in the regression tables have been taken out.

	
	
	
	
	
	
	

	SUMMARY OUTPUT
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	(1)
	
	
	
	
	

	R Square
	(2)
	
	
	
	
	

	Adjusted R Square
	0.837364
	
	
	
	
	

	Standard Error
	(3)
	
	
	
	
	

	Observations
	(4)
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	
	df
	SS
	MS
	F
	Significance F
	

	Regression
	(5)
	(7)
	(9)
	(10)
	9.7801E-09
	

	Residual
	(6)
	(8)
	7825568.1
	
	
	

	Total
	19
	914226344.8
	
	
	
	

	
	
	
	
	
	
	

	
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	816.7943
	767.9534976
	1.06359862
	0.3015718
	-796.617401
	2430.206

	Employees, x
	(11)
	15.04320104
	9.94110437
	9.78E-09
	117.9414144
	(12)


Find the 12 missing numbers indicated by (#).
B1.
Answer for (1):


a.
0.8374


b.
9.9411


c.
0.9197


d.
816.7943

B2.
Answer for (2):


a.
0.9197


b.
0.8459


c.
0.8374


d.
20

B3.
Answer for (3):


a.
98.8256


b.
0.8459


c.
2797.4217


d.
15.0432

B4.
Answer for (4):


a.
2797.4217


b.
20


c.
18

d.
117.9414
B5.
Answer for (5):

a.
1


b.
20


c.
18


d.
98.8256

B6.
Answer for (6):


a.
1


b.
18


c.
19


d.
20

B7.
Answer for (7):


a.
7825568.104


b.
140860225.9


c.
773366118.9


d.
914226344.8

B8.
Answer for (8):


a.
7825568.104


b.
140860225.9


c.
773366118.9


d.
914226344.8

B9.
Answer for (9):


a.
7825568.104


b.
140860225.9


c.
773366118.9


d.
914226344.8

B10.
Answer for (10):


a.
7825568.10


b.
15.0432

c.
98.8256

d.
816.794
B11.
Answer for (11):


a.
816.7943


b.
149.5460


c.
117.9414


d.
98.8256

B12.
Answer for (12):


a.
181.1506


b.
117.9414


c.
9.9411


d.
149.5460
_1296470740.unknown

_1296470879.unknown

_1114939256.unknown

