Rubric for Assignment 3
Problem 2 (45 points)
a) Scatterplot should have final exam score on VERTICAL axis and midterm on HORIZONTAL axis (10 points).
Are the scores strongly related? Visually interpret the scatterplot, the actual correlation coefficient is not required here. (3 points)
Is the relationship a linear one? (3 points)


The scatter plot between final exam scores (Y) and midterm scores(X) indicates a linear relationship between them as a straight line could be drawn from the given points to get a good fit. Also we observe that points tend to increase from bottom left to top right, which implies that a strong positive linear relationship exists between the two variables.

b) Include a trend line, the regression equation and the R-square in the scatterplot (9 points; 3 points each).
What does this equation indicate in terms of predicting the final exam score from the midterm score? Here you need to interpret the coefficient b1 that goes with the independent variable midterm score. For example, if the coefficient was 0.9 you could say if the midterm increases by one point we expect the final exam to increase by 0.9 points. (5 points).


From the equation Y(Final)= 0.997*x(midterm)+0.9079, this therefore means that a unit increase in midterm lead to increase in final by value of 0.997
c) Using Excel Data Analysis Add-in and the Regression function provide the complete regression results. (9 points).
Locate the standard error of the estimate on the regression report and provide an interpretation. Look at page 172 for examples of how to interpret this estimate. (6 points)
	SUMMARY OUTPUT
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.761281
	
	
	
	
	

	R Square
	0.579548
	
	
	
	
	

	Adjusted R Square
	0.575076
	
	
	
	
	

	Standard Error
	6.220494
	
	
	
	
	

	Observations
	96
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	5013.62
	5013.62
	129.5692
	2.21E-19
	

	Residual
	94
	3637.287
	38.69454
	
	
	

	Total
	95
	8650.906
	 
	 
	 
	

	
	
	
	
	
	
	

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

	Intercept
	0.907917
	6.980036
	0.130073
	0.896786
	-12.9511
	14.76694

	Midterm
	0.99696
	0.087584
	11.38285
	2.21E-19
	0.823059
	1.170861



This value of standard error of estimate gives the magnitude of error when midterm score is the explanatory variable in simple linear regression model and is used to predict the final exam score. If midterm scores are ignored, then standard deviation of final exam scores gives the magnitude of error. In order to determine whether midterm score is a good predictor or not we compare the standard error of estimate with the standard deviation of observed data. Standard Deviation= 9.54265 Since the standard error of estimate is not much less than the standard deviation of final term score therefore we may conclude that midterm score is not a good predictor of final term score as the predictions based on midterm score will give more or less the same results if predictions were made without using midterm score.
Problem 16 (41 points) It is required that you do this problem in SAS.
a) Provide the multiple regression equation (10 points)
Interpret the coefficient of the variable Miles (5 points) and the coefficient of the variable age (5 points). For the interpretation, use a sentence such as: if the number of miles increases by one we expect the yearly maintenance expense to increase by b1(replace the value of the coefficient) dollars when the age of the truck is held constant.
Explain whether the difference in the magnitudes of the coefficients tell us something about the relative importance of the variables in predicting the maintenance expense. (5 points).
	SUMMARY OUTPUT
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.975308
	
	
	
	
	

	R Square
	0.951225
	
	
	
	
	

	Adjusted R Square
	0.946348
	
	
	
	
	

	Standard Error
	66.22335
	
	
	
	
	

	Observations
	23
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	2
	1710571
	855285.5
	195.0243
	7.62E-14
	

	Residual
	20
	87710.65
	4385.533
	
	
	

	Total
	22
	1798282
	 
	 
	 
	

	
	
	
	
	
	
	

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

	Intercept
	11.41837
	29.19105
	0.39116
	0.699815
	-49.4731
	72.30982

	Miles Driven
	0.071214
	0.008607
	8.273749
	6.9E-08
	0.05326
	0.089169

	Age of Truck
	10.70859
	9.186128
	1.165735
	0.257436
	-8.45334
	29.87052



The regression equation Y (Maintenance expense) = 11.41837 + 0.071214*Miles Driven + 10.70859* Age of Truck
 Based on the above equation, when there is a unit increase in Mile driven then the maintenance expense is expected to increase by a value of 0.071214. When there is a unit increase in Age of Truck then the maintenance expense is expected to increase by a value of 10.70859.
The magnitude of the Miles Driven coefficient is lower than the magnitude of Age of Truck coefficient because of the data given but this does not imply that Miles Driven is not an important in predicting Maintenance Expenses. We have observed that Miles Driven is a better predictor than Age of Trucks.
b) Locate the standard error of the estimate on the regression report and provide an interpretation. Look at page 156-157 for examples of how to interpret this estimate. (8 points)
The standard error is 66.22335
If all the explanatory variables are ignored, then the standard deviation of observed Yearly Maintenance Expenses gives the magnitude of error. We use STDEV function in MS EXCEL to compute the standard deviation.  We get: Standard Deviation = 285.9022 We observe that all the standard error of estimate is very less than the standard deviation of observed Yearly Maintenance Expenses implying both the explanatory variables either taken together are good predictors. 

c) Locate the R-square on the regression report and provide an interpretation. Look at page 158-159 for examples of how to interpret this measure. (8 points)

R square is 0.951225
This indicates that 91.23% variation in Maintenance expense is being explained by variation in both Age of Truck and Miles Driven.
Problem 28 (41 points) It is required that you do this problem in SAS. It is OK to format the data and construct the appropriate dummy variables in Excel and then import the data to SAS and estimate the regression there.
a) Provide the appropriate regression equation for this problem which requires the use of dummy variables. Note that the number of dummy variables needed is always the number of categories (in this case 3) minus 1. (10 points)
	SUMMARY OUTPUT
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.880052
	
	
	
	
	

	R Square
	0.774491
	
	
	
	
	

	Adjusted R Square
	0.653573
	
	
	
	
	

	Standard Error
	2.404371
	
	
	
	
	

	Observations
	15
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	3
	238.252
	79.41733
	20.60647
	8.06E-05
	

	Residual
	12
	69.372
	5.781
	
	
	

	Total
	15
	307.624
	 
	 
	 
	

	
	
	
	
	
	
	

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

	Intercept
	8.7
	1.075267
	8.091011
	3.35E-06
	6.357194
	11.04281

	semifragile
	0
	0
	65535
	#NUM!
	0
	0

	Durabe
	-5.44
	1.520658
	-3.5774
	#NUM!
	-8.75323
	-2.12677

	Fragile
	4.3
	1.520658
	2.827724
	0.01524
	0.986771
	7.613229



The regression is
Cost of shipment Y=8.7+0*semifragile-5.44*Durable+4.3*Fragile
b) Interpret each of the coefficients including the intercept (9 points; 3 points for each coefficient). Hint: these coefficients can be interpreted as means (averages).
Keeping other variables constant, a unit increase in Fragile cargo leads to an increase cost of shipment by a value of 4.3. Keeping other variables constant, a unit increase in Durable cargo leads to a decrease in cost of shipment by a value of 5.44. Keeping other variables constant, a unit increase or decrease in semifragile cargo has no effect on cost of shipment.
c) Which cargo is most costly? (3 points)
Fragile.
Which cargo is least costly? (3 points)
Durable
d) Assess the fit of the data. Hint: look at the R-square and interpret it as a percentage of the variation explained by the model. (5 points). How could you improve the fit of the model (3 points).
The value of R-square is 0.774491, thus 77.45% variation in cost of shipment is being explain by variation in independent variables (semifragile, Fragile, Durable cargos).
e) Predict the cost of a semifragile cargo. (8 points)
From the equation above
Cost of shipment= 8.7+0*1-5.44*0+4.3*0
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