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OBJECTIVES
Data Domain: Business Area, precisely banking business 

Potential benefits to be derived from association rule mining:
Association rules are derived from association analysis made on a huge set of data; Such as "market basket transactions"
 – that includes the history of customer's purchases data –; the huge amount of such type of data, created the need to mine for hidden relationships between data, these relationships are represented by association rules, which will help managers to make better decisions and predict any future behavior. 
DATA SET DESCRIPTION
In this report we study data about bank customers; a description of the data is listed in the following Table:

	id
	a unique identification number

	age
	age of customer in years (numeric)

	sex
	MALE / FEMALE

	region
	inner_city/rural/suburban/town

	income
	income of customer (numeric)

	married
	is the customer married (YES/NO)

	children
	number of children (numeric)

	car
	does the customer own a car (YES/NO)

	save_acct
	Does the customer have a saving account (YES/NO)

	current_acct
	does the customer have a current account (YES/NO)

	mortgage
	does the customer have a mortgage (YES/NO)

	pep
	did the customer buy a PEP (Personal Equity Plan) after the last mailing (YES/NO)


Preprocessing Performed on Data:

Attribute Removal:
The attribute (id) was removed – ignored – as it is considered as a noisy and not interesting attribute (i.e.: not needed for association rule mining process)
Discretization:

In discretizing the three previously mentioned attributes (age, income & children); the data in each attribute was divided into three bins.
The process of discretizing was done, using two methods:
1. Manual discretization: for the attribute (Children) because it's already divided into 4 groups (0, 1, 2, 3 children), the only thing needed to be done is open the file in (arff) format using (WordPad) and replace the description (numeric) in front of that attribute with the values {0, 1, 2, 3}.
2. Automatic discretization : using WEKA built-in "discretize" unsupervised attribute Filter 
RULE MINING PROCESS
Parameter settings

· Sort the resulting rules according to their confidence.

· Setting the maximum number of resulting rules = 100, this is considered as a threshold that stops the program from generating rules when 10 rules are generated.
· The upper bound for the minimum support = 1.0 (100%) and the lower bound for the minimum support = .1(10%); (delta) is set to be 0.05, that is the program will incrementally decrease the support by 0.05, this will act as another threshold, when the minimum confidence is reached the program will stop generating rules.
RESULTING RULES 
Summary:

The association rule mining process, was done multiple times, in each time , I used a different confidence percentage, and each time , the maximum number of resulting rules was set to be 100, however, the number of rules that matched the criteria ( or the confidence threshold)  varied as follows:
	Confidence
Threshold
	Max number of generated rules
	Actual number of generated rules
	Number of interesting Rules

	90%
	100
	41
	3

	85%
	100
	41
	4

	95%
	100
	68
	8


The rules that are going to be shown to the customer: 

After reviewing the rules that were picked from the association rule mining process, the total interesting rules end up to be 7 rules, due to having the same rule exists in the three steps we made. In the report appendix, are the interesting association rules that are going to be shown to the customer, however, the rules will be presented in another way that is simpler and easier to interpret, unfortunately the tool used to visualizing association rules is not available
RECOMMENDATIONS
 After studying the generated rules, the customer (i.e. the bank) is recommended to:

· Offer promotions on "Personal Equity Plan" to customers who have 1 child, a saving and current account 1 child.
· The rules generated indicated that married customers who dose not have children and do not have mortgage, did not pay for the "Personal Equity Plan", here, a good thing to do is to make changes to the current plan so as to attract this category of customers.
APPENDIX
Rules Generated
1. married=YES children=0 save_act=YES mortgage=NO 80 ==> pep=NO 73    conf:(0.91)
2. married=YES children=0 save_act=YES current_act=YES 87 ==> pep=NO 80    conf:(0.92)
3. married=YES children=0 current_act=YES mortgage=NO 88 ==> pep=NO 80    conf:(0.91)
4. sex=FEMALE married=YES children=0 mortgage=NO 70 ==> pep=NO 63    conf:(0.9)
5. married=YES children=0 save_act=YES 119 ==> pep=NO 107    conf:(0.9)
6. married=YES children=0 mortgage=NO 116 ==> pep=NO 104    conf:(0.9)
7. married=YES children=0 car=NO mortgage=NO 67 ==> pep=NO 60    conf:(0.9)
8. children=1 save_act=YES current_act=YES 73 ==> pep=YES 63    conf:(0.86)
� http://www-users.cs.umn.edu/~kumar/dmbook/ch6.pdf





