DSC 433/533 – Homework 8
Reading
“Data Mining Techniques” by Berry and Linoff (2nd edition): chapter 9 (pages 287-320).

Exercises
Hand in answers to the following questions at the beginning of the first class of week 9.  The questions are based on the Excel dataset FoodMart.xls (available on the data page of the course website), which contains purchase information on 100 grocery items for 2127 shopping orders.
1. Sum the columns to find the total number of purchases for each grocery item (“1” means the item was purchased, “0” means the item was not purchased, and the rows represent different shopping orders or “baskets”).
To turn in: Which items were purchased the least number of times (you should find two) and which item was purchased the most number of times?  
2. Delete any calculations you made on the spreadsheet to answer the previous question, and then find some association rules for this dataset.  In particular:
· Select XLMiner > Affinity > Association Rules.
· Make sure “FoodMart” is selected as the Worksheet, “First row contains headers” is checked, and “# rows in data” is 2127.  Also, “Input data format” should be set to “Data in binary matrix format.”

· Change the “Minimum support” to 10 transactions and the minimum confidence to 25%.

You should obtain the following results:

	Rule #
	Conf. %
	Antecedent (a)
	Consequent (c)
	Support(a)
	Support(c)
	Support(a U c)
	Lift Ratio

	1
	27.5
	 Home Magazines=> 
	 Soup 
	40
	280
	11
	2.089018


The association rule is “If a customer purchases home magazines, then the customer also purchases soup.”  Three measures are traditionally used to describe how good an association rule is:

· support (labeled “Support(a U c)” in the table)
· confidence (labeled “Conf. %” in the table)

· lift (labeled “Lift Ratio” in the table)

To turn in: Using the fact that 40 orders included home magazines, 280 orders included soup, 11 orders included both home magazines and soup, and there were 2127 orders in total, write out calculations to show that this rule has confidence=27.5% and lift=2.089.  
3. Change the minimum support and confidence thresholds to find additional decision rules.  In particular:

· Change the “Minimum support” to 25 transactions and the minimum confidence to 20%.

To turn in:  Report the two resulting association rules and their support, confidence, and lift values.

[The easiest way to report this is to copy and paste a table similar to the table in question 2.]
4. Change the minimum support and confidence thresholds to find additional decision rules.  In particular:

· Change the “Minimum support” to 30 transactions and the minimum confidence to 15%.

To turn in:  Report the two resulting association rules and their support, confidence, and lift values.

[The easiest way to report this is to copy and paste a table similar to the table in question 2.]
5. Support states how often the rule is found in the transaction data, confidence measures the proportion of times the consequent item is also purchased when the antecedent item is purchased, while lift measures the relative difference in purchases of both items compared with a situation where the items were completely unrelated.  Rules can also be compared on whether they provide actionable, trivial, or inexplicable information (see p296-8 in the textbook).
To turn in:  Briefly compare and contrast the five rules found above in terms of support, confidence, and lift, and whether any of the rules contain actionable information.
6. It is possible to extend the basic ideas of association rules to make comparisons on features that cut across items (e.g. designer labels, low-fat products, etc.) or on factors such as payment method, day of the week, different stores, promotions, geographic areas, etc.
To turn in:  Briefly describe how virtual items enable these extensions (see p307 and p315-6 in the textbook).
