Assignment 2, 


SCMA643  


R.L. Andrews
Due
9 AM May 1, 2015 
I have placed an Excel and SPSS data set for the HBAT_200 data on the data files webpage for the class.  Do not use the HBAT_100 data set because it only has 100 data points.  Variables X6 through X18 are quantitative variables with a 10 point scale where 0.0 = "Poor" and 10.0 = "Excellent" using one decimal yielding 101 possible values for each of these variables.  X1 is a categorical variable with three categories: 1 = "Less than 1 year", 2 = "1 to 5 years", and 3 = "Over 5 years".  X23 is a categorical variable with two categories: 0 = "No, would not consider" & 1 = "Yes, would consider".  You are to use these variables for this assignment. 
Give a reason for each answer for the questions below and, where appropriate, use a result or results from analysis of the data to support the reason.  Only provide pertinent information from the analysis as support for your conclusion.  Do not show me all of the analyses you performed!  (You can tell me all that you did and then give what led you to your final conclusion.)  E-mail your answers in an Excel file with parts a through f below and use the tabs on the Excel file to label the parts on each tab.  I am the audience for this submission.  E-mail the excel file to randrews@vcu.edu.
a.
Using the quantitative variables X6 through X18, test 

H0:  Centroids for X6 through X18 are the same for the three groups for X1,
H1:  At least one of the centroids for X6 through X18 is different for the three groups for X1.
Report your conclusion and provide appropriate support from analysis of the data for your conclusion.  Report any violation of assumptions, if you used a statistical test to reach your conclusion.  If there are any violations of assumptions, explain how much you think the violation may put your conclusion in question.  If the null is rejected then test to determine which variables have a significant difference in means between the three groups for X1 and for each of these variables describe the nature of this difference in means.
b. 
Build a discriminant analysis model using all of the variables X6 through X18 to predict the category for X1.  Tell whether you used JMP or SPSS and then tell what options you chose as being the most appropriate for building this model.  For this model report the proportion of the original data that the category for X1was correctly predicted. 
c. 
Using the variables X6 through X18 as possible predictors to predict the category for X1, build what you believe to be the best discriminant analysis model to predict the category for X1.  List the variables from X6 through X18 that you included as predictors in your best model.  Give an overview of the steps you followed to arrive at your best model.  For your final model, tell whether you used JMP or SPSS and then tell what options you chose as being the most appropriate for building this model.  For this model report the proportion of the original data that the category for X1was correctly predicted.
d. 
Using the variables X6 through X18 as possible predictors to predict the category for X23, build what you believe to be the best discriminant analysis model to predict the category for X23.  List the variables from X6 through X18 that you included as predictors in your best model.  Give an overview of the steps you followed to arrive at your best model.  For your final model, tell whether you used JMP or SPSS and then tell what options you chose as being the most appropriate for building this model.  For this model report the proportion of the original data that the category for X23 was correctly predicted.
e. 
Using the variables X6 through X18 as possible predictors to predict the category for X23, build what you believe to be the best logistic regression model to predict the category for X23.  List the variables from X6 through X18 that you included as predictors in your best model.  Tell whether you used JMP or SPSS and then tell what options you chose as being the most appropriate for building this model.  For this model report the proportion of the original data that the category for X23 was correctly predicted.
f.
For predicting the value of X23, tell whether you would recommend the discriminant analysis model or the binary logistic regression model.  Give the reason behind your recommendation.
g.
Use your best models from above to predict the category of X1 and of X23 for each of the cases A through F listed in the table below with the values for X6 through X18 for each case.  
In the column DA X1^, give the value of 1, 2 or 3 that is the predicted category of X1 for each of the cases A through F listed in the table below using your best discriminant analysis model from part c.  In the column P^ for DA X1^, give the estimated probability that this case is in the category indicated in the previous column and tell how you obtained this estimate.
In the column DA X23^, give the value of 0 or 1 that is the predicted category of X23 for each of the cases A through F listed in the table below using your best discriminant analysis model from part d.  In the column P^ for DA X23^, give the estimated probability that this case is in the category indicated in the previous column and tell how you obtained this estimate.

In the column BLR X23^, give the value of 0 or 1 that is the predicted category of X23 for each of the cases A through F listed in the table below using your best bivariate logistic regression model from part e.  In the column P^ for BLR X231^, give the estimated probability that this case is in the category indicated in the previous column and tell how you obtained this estimate.

Report your answers in a table like the one below and give support for your answers telling how you obtained them.  
Variable values for the cases to be used for predictions
	Case
	X6
	X7
	X8
	X9
	X10
	X11
	X12
	X13
	X14
	X15
	X16
	X17
	X18

	A
	7.1
	3.7
	4.8
	4.3
	3.7
	4.8
	5
	7.6
	5.8
	4.8
	3.5
	4.2
	3.1

	B
	7.3
	3.8
	5.4
	5.9
	4.4
	5.7
	5.6
	7.3
	6.1
	5.2
	4.7
	5.3
	4.2

	C
	9.2
	3.8
	5.5
	5.9
	4.1
	6.9
	5.2
	6
	6.3
	5.6
	4.5
	4
	4.2

	D
	7.9
	3.8
	5.2
	5.4
	4.1
	5.8
	5.2
	7
	6
	5.2
	4.2
	4.5
	3.8

	E
	7.2
	3.8
	5.1
	5.1
	4
	5.3
	5.3
	7.5
	5.9
	5
	4.1
	4.7
	3.7

	F
	8.3
	3.8
	5.5
	5.9
	4.3
	6.3
	5.4
	6.7
	6.2
	5.4
	4.6
	4.6
	4.2


Table of prediction results
	Cases
	DA X1^
	P^ for DA X1^
	DA X23^
	P^ for DA X23^
	BLR X23^
	P^ for BLR X23^

	A
	
	
	
	
	
	

	B
	
	
	
	
	
	

	C
	
	
	
	
	
	

	D
	
	
	
	
	
	

	E
	
	
	
	
	
	

	F
	
	
	
	
	
	


Copy the above table and paste it into Excel for your submission
