DSC 433/533 – Homework 3
Reading
“Data Mining Techniques” by Berry and Linoff (2nd edition): chapter 4 (pages 87-122).

Exercises
Hand in answers to the following questions at the beginning of the first class of week 4.  The questions are based on the Tayko Software Reseller Case (see separate document on the handouts page of the course website) and the Excel dataset Tayko.xls (available on the data page of the course website) – this dataset includes only the purchasers.
1. In homework 2 you made a Standard Partition of the data into Training, Validation, and Test samples with 379/377/244 observations in each sample.  Find this file and open it in Excel (alternatively open Tayko.xls and re-do the partition: select all the variables except “part” to be in the partition, and use “part” for the partition variable).  Do a multiple linear regression analysis using a subset of the 22 predictor variables from homework 2 by experimenting with the “Best subset” option at step 2.
To turn in: Which of the five methods (backward elimination, forward selection, exhaustive search, sequential replacement, and stepwise selection – use the XLMiner Help facility for more information) seems to give the best results and why?  (Hint: compare Cp and adjusted R2 values in the training sample across the five methods.)
2. Do a multiple linear regression analysis using a subset of 3 of the 22 predictor variables using the “exhaustive search” method for the “Best subset” option at step 2.  Then re-do the analysis using only these 3 predictors (which should be “freq,” “last,” and “res”) to find the root mean square error for the training data (which should be 166.8), the root mean square error for the validation data (which should be 162.3), and the lift in the first decile for the validation data (which should be 2.69).  Repeat for subsets of size 4, 5, 6, and 7.
To turn in: complete the following table of results:
	# Predictors
	Variables chosen by “exhaustive search” method
	RMS error (training)
	RMS error (validation)
	Lift in first decile (validation)

	3
	freq, last, res
	166.8
	162.3
	2.69

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	


3. The multiple linear regression models considered in this homework and in homework 2 enable us to predict spending for customers with a reasonable amount of accuracy (certainly a whole lot better than predicting each customer will spend the “average”).  Later in the course we will discuss models that will allow us to predict whether a customer will make a purchase if we send them a catalog (again with a reasonable accuracy that is much better than sending out catalogs at random).  We can then multiply the probability of purchase for a particular customer by their predicted spending to obtain an “expected spending” for each customer.  To turn in: briefly describe how these ideas can be used to decide which customers to mail catalogs to (i.e., which 180,000 names to draw from the pool of 5 million), and how we might use the “test” data (which we have not yet used) to estimate our expected resulting profit.
4. Consider the response modeling example on p96-105 in the textbook.  Some of the calculations are a little inaccurate due to spurious rounding, so this question focuses on fixing those mistakes while reviewing expected profit calculations.  The example concerns a company with 1 million prospects, a random response rate of 1%, mailing costs of $1 per contact, and expected profit for a positive response of $45.
To turn in: Complete the following table to calculate overall expected profits for different sized mailing campaigns:
	Mail to
	Lift (table 4.4)
	Expected responses
	Expected profit

	300,000
	2.1667
	300,000 x 1% x 2.1667 = 6,500 responses
	6,500 x 45 – 300,000 x 1 = –$7,500 (i.e. a loss)

	200,000
	2.5
	
	

	100,000
	3.0
	
	


5. Retention and churn (discussed on p116-120) are important applications for data mining.
To turn in: Briefly describe the three different kinds of churn – voluntary, involuntary, and expected – and why a different approach might be appropriate for dealing with each type.

