BUSINESS STATISTICS II – Winter 2018-2019
COURSE NUMBER: ECON – 2110-81 - CHAPTER 14 ASSESSMENT
	Customer
	Months Since
Last Service (x1)
	Type of Repair 
Electrical (0)
Mechanical (1)
(x2) 

	Truck (1) 
or 
Car (0)
(x3)
	Mileage of Vehicle
(x4)
	Repair Time 
in hours (y)

	1
	2
	1
	1
	98855
	2.9

	2
	6
	0
	0
	86883
	3

	3
	8
	1
	1
	75645
	4.8

	4
	3
	0
	0
	97823
	1.8

	5
	2
	1
	1
	62099
	2.9

	6
	7
	1
	0
	67697
	4.9

	7
	9
	0
	1
	73113
	4.2

	8
	8
	0
	0
	76240
	4.8

	9
	4
	1
	1
	71170
	4.4

	10
	6
	1
	1
	60626
	4.5


An analyst at a local automotive garage wanted to see if there were relationships between repair time in hours (y) and months since last service(x1), type of repair(x2), whether it was a truck or car(x3), or the mileage of the vehicle(x4).  Use a level of significance of 0.05.
1. What is the dependent variable?

The dependent variable is repair time (reported in hours).

2. What are the independent variables?

The independent variables are:
X1 the months since last service
X2 the type of repair
X3 whether it was a truck or car
X4 the mileage of the vehicle

3. Run the regression analysis with the four independent variables.  Write out the prediction equation.
The following is part of the output obtained using Excel.
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	2.284
	1.7645
	1.2946
	0.2520

	X1
	0.353
	0.0825
	4.2809
	0.0079

	X2
	1.164
	0.4788
	2.4317
	0.0593

	X3
	-0.171
	0.4062
	-0.4221
	0.6905

	X4
	-0.000013
	0.0000
	-0.7866
	0.4672



The regression equation was computed to be (in hours):




4. From a global perspective is the model worth keeping?  Why?


The null hypothesis is: 

The alternate hypothesis is: 

The following is the Excel ANOVA output
	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	4
	9.1888
	2.2972
	8.9230
	0.0169

	Residual
	5
	1.2872
	0.2574
	
	

	Total
	9
	10.476
	 
	 
	 



The computed value of F is 8.92 where 4 and 5 are the degrees of freedom for the numerator and denominator, respectively. The F-statistic’s p-value is equal to 0.0169 which is less than our significance level of 0.05.
Since the p-value is less than 0.05, we reject the null hypothesis that all regression coefficients are 0. Hence, the model is worth keeping from a global perspective.



5. Evaluate the individual independent variables, circle the variables would you consider removing? Explain why?          X1                         X2                           X3                            X4






The following is part of the output obtained using Excel.
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	2.284
	1.7645
	1.2946
	0.2520

	X1
	0.353
	0.0825
	4.2809
	0.0079

	X2
	1.164
	0.4788
	2.4317
	0.0593

	X3
	-0.171
	0.4062
	-0.4221
	0.6905

	X4
	-0.000013
	0.0000
	-0.7866
	0.4672



For months since last service(X1):


The null hypothesis is: 

The alternate hypothesis is: 

For each additional month since last service, it is expected that the vehicle’s repair time will increase about 0.353 hours, holding the three other variables constant.

The t ratio is 4.2809 and has a p-value of 0.0079. Since the p-value is less than 0.05, we reject the null hypothesis and conclude that the “months since last service” regression coefficient is not equal to zero and should be included in the equation to predict repair time.

For type of repair (X2):


The null hypothesis is: 

The alternate hypothesis is: 

It is expected that the vehicle’s repair time is about 1.164 hours longer for vehicles that require mechanical repair than vehicles that require electrical repair, holding the three other variables constant.

The t ratio is 2.4317 and has a p-value of 0.0593. Since the p-value is greater than 0.05, we fail to reject the null hypothesis and conclude that the “type of repair” regression coefficient could equal zero and should not be included in the equation to predict repair time. The type of repair as an independent variable is not a significant predictor of repair time.





For “whether it was a truck or car” (X3):


The null hypothesis is: 

The alternate hypothesis is: 

It is expected that the truck’s repair time is about 0.171 hours shorter than car’s repair time, holding the three other variables constant.

The t ratio is -0.4221 and has a p-value of 0.6905. Since the p-value is greater than 0.05, we fail to reject the null hypothesis and conclude that the “whether it was a truck or car” regression coefficient could equal zero and should not be included in the equation to predict repair time. The dummy variable “whether it was a truck or car” as an independent variable is not a significant predictor of repair time.


For the mileage of the vehicle (X4):


The null hypothesis is: 

The alternate hypothesis is: 

For each additional mileage of the vehicle, it is expected that the vehicle’s repair time will decrease about 0.000013 hours, holding the three other variables constant.

The t ratio is -0.7866 and has a p-value of 0.4672. Since the p-value is greater than 0.05, we fail to reject the null hypothesis and conclude that the “mileage of the vehicle” regression coefficient could equal zero and should not be included in the equation to predict repair time. The mileage of the vehicle as an independent variable is not a significant predictor of repair time.


6. Rerun the regression analysis after removing the unnecessary independent variables.  Write the regression equation:

The following is part of the output obtained using Excel.
	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	2.1473
	0.6050
	3.5493
	0.0075

	X1
	0.3041
	0.1004
	3.0288
	0.0163



The regression equation was computed to be (in hours):



7. What repair time will it take for a car with 90000 miles, not serviced for six months, and requires for electrical repairs? 



Substituting , the estimated repair time is
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