
Association and Correlations: 
Basic Concepts and Methods 
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Basic Concepts: Association Rules 

• Find all the rules X  Y with 
minimum support and confidence 

– support, s, probability that a 
transaction contains X  Y 

– confidence, c, conditional 
probability that a transaction 
having X also contains Y 

Let  minsup = 50%, minconf = 50% 

Freq. Pat.: Beer:3, Nuts:3, Diaper:4, Eggs:3, {Beer, 
Diaper}:3 

Customer 

buys 

diaper 

Customer 

buys both 

Customer 

buys beer 

Nuts, Eggs, Milk 40 

Nuts, Coffee, Diaper, Eggs, Milk 50 

Beer, Diaper, Eggs 30 

Beer, Coffee, Diaper 20 

Beer, Nuts, Diaper 10 

Items bought Tid 

 Association rules: (many more!) 
 Beer  Diaper  (60%, 100%) 
 Diaper  Beer  (60%, 75%) 
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Closed Patterns and Max-Patterns 

• A long pattern contains a combinatorial number of sub-
patterns, e.g., {a1, …, a100} contains (100

1) + (100
2) + … + (1

1
0

0
0

0) = 
2100 – 1 = 1.27*1030 sub-patterns! 

• Solution: Mine closed patterns and max-patterns instead 

• An itemset X is closed if X is frequent and there exists no super-
pattern Y כ X, with the same support as X (proposed by 
Pasquier, et al. @ ICDT’99)  

• An itemset X is a max-pattern if X is frequent and there exists 
no frequent super-pattern Y כ X (proposed by Bayardo @ 
SIGMOD’98) 

• Closed pattern is a lossless compression of freq. patterns 

– Reducing the # of patterns and rules 
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Closed Patterns and Max-Patterns 

• Exercise.  DB = {<a1, …, a100>, < a1, …, a50>}  

– Min_sup = 1. 

• What is the set of closed itemset? 

– <a1, …, a100>: 1 

– < a1, …, a50>: 2 

• What is the set of max-pattern? 

– <a1, …, a100>: 1 

• What is the set of all patterns? 

– !! 
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Computational Complexity of Frequent Itemset Mining 

• How many itemsets are potentially to be generated in the worst case? 

– The number of frequent itemsets to be generated is sensitive to the minsup 

threshold 

– When minsup is low, there exist potentially an exponential number of 

frequent itemsets 

– The worst case: MN where M: # distinct items, and N: max length of 

transactions 

• The worst case complexity vs. the expected probability 

– Ex. Suppose Walmart has 104 kinds of products  

• The chance to pick up one product 10-4 

• The chance to pick up a particular set of 10 products: ~10-40 

• What is the chance this particular set of 10 products to be frequent 103 

times in 109 transactions? 


