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ABSTRACT 

In this paper, we present a new algorithm, Weighted 
Interesting Pattern mining (WIP) in which a new 
measure, weight-confidence, is developed to generate 
weighted hyperclique patterns with similar levels of 
weights. A weight range is used to decide weight 
boundaries and an h-confidence serves to identify 
strong support affinity patterns. WIP not only gives a 
balance between the two measures of weight and 
support, but also considers weight affinity and/or 
support affinity between items within patterns so more 
valuable patterns can be generated. A comprehensive 
performance study shows that WIP is efficient in 
weighted frequent pattern mining. Moreover, it 
generates fewer but more valuable patterns for users.  

1. INTRODUCTION 
To overcome problems of Apriori based algorithms [1, 
2], such as generation and test of all candidates and 
repeatedly scanning a large amount of the original 
database, pattern growth based approaches [3, 4, 5] 
have been developed. Pattern growth methods mine the 
complete set of frequent patterns using a divide and 
conquer method to reduce the search space without 
generating all the candidates. Most algorithms use a 
support constraint to prune the search space. This 
strategy provides basic pruning but the resulting 
patterns have weak affinity after mining datasets to 
obtain frequent patterns. Although the minimum 
support can be increased, it is not effective in 
generating patterns with increased weight and/or 
support affinity. In this paper, we propose an efficient 
mining algorithm called WIP (Weighted Interesting 
Pattern mining) based on mining weighted frequent 
patterns. We define the concept of a weighted 
hyperclique pattern that uses a new measure, called 
weight-confidence, to consider weight affinity and 
prevent the generation of patterns with substantially 
different weight levels. The weight confidence is used 

to generate patterns with similar levels of weights and 
the h-confidence serves to identify strong support 
affinity patterns. The Hyperclique Miner [9] which 
first used an h-confidence, adopted an Apriori 
algorithm. An extensive performance analysis shows 
that weighted interesting patterns are extremely 
valuable patterns, since they have strong affinity in 
terms of a weight and/or support. Users can adjust the 
number of frequent patterns or find more valuable 
patterns by using weighted frequent patterns or 
weighted frequent patterns with weight affinity and/or 
support affinity, instead of only obtaining frequent 
patterns by changing the support threshold. Weighting 
applications exist in which items have different 
importance and patterns with a similar level of support 
and/or weight are more meaningful. For example, 
strong support and/or weight affinity measures can be 
applied in DNA analysis and web log mining by giving 
more weights to specific DNA patterns or web log 
sequences.  

2. Problem Definition and Related Work 

2.1 Problem Definition 
Let I = {i1, i2, ..., in} be a unique set of items. A 
transaction database, TDB, is a set of transactions in 
which each transaction, denoted as a tuple <tid, X>, 
contains a unique tid and a set of items. A pattern is 
called a k-pattern if it contains k items. A pattern {x1,
x2, ..., xn} is also represented as x1, x2, ..., xn. The 
support of a pattern is the number of transactions 
containing the pattern in the database. A weight of an 
item is a non-negative real number that shows the 
importance of the item. We can use the term, weighted 
itemset to represent a set of weighted items. A simple 
way to obtain a weighted itemset is to calculate the 
average value of the weights of the items in the 
itemset. The weight of each item is assigned to reflect 
the importance of each item in the transaction 
database. A weight is given to an item within a weight 
range, Wmin ≤ WR ≤ Wmax. Table 1 shows the 




