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ABSTRACT
Researchers have proposed weighted frequent itemset mining 
algorithms that reflect the importance of items. The main focus 
of weighted frequent itemset mining concerns satisfying the 
downward closure property. All weighted association rule 
mining algorithms suggested so far have been based on the 
Apriori algorithm. However, pattern growth algorithms are more 
efficient than Apriori based algorithms. Our main approach is to 
push the weight constraints into the pattern growth algorithm 
while maintaining the downward closure property. In this paper, 
a weight range and a minimum weight constraint are defined and 
items are given different weights within the weight range. The 
weight and support of each item are considered separately for 
pruning the search space. The number of weighted frequent 
itemsets can be reduced by setting a weight range and a 
minimum weight, allowing the user to balance support and 
weight of itemsets. WFIM generates more concise and important
weighted frequent itemsets in large databases, particularly dense 
databases with low minimum support, by adjusting a minimum 
weight and a weight range. 

1. Introduction

Before the FP-tree based mining method [7] was developed, 
Apriori approaches [13, 14] were usually used based on the 
downward closure property. That is, if any length k pattern is not 
frequent in a transaction database, superset patterns can not be 
frequent. Using this characteristic, Apriori based algorithms 
prune candidate itemsets. However, Apriori based algorithms 
need to generate and test all candidates. Moreover, they must 
repeatedly scan a large amount of the original database in order 
to check if a candidate is frequent or not. This is inefficient and 
ineffective. To overcome this problem, pattern growth based 
approaches [7, 8, 9, 10] were developed. FP-tree based methods 
mine the complete set of frequent patterns using a divide and 
conquer method to reduce the search space without generating 
all the candidates. An association mining algorithm generates 
frequent patterns and then makes association rules satisfying a 
minimum support. One of the main limitations of the traditional 
model for mining frequent itemsets is that all the items are 
treated uniformly, but real items have different importance. For 
this reason, weighted frequent itemset mining algorithms [1, 2,
5] have been suggested. The items are given different weights in 
the transaction database. The main focus in weighted frequent 

itemset mining concerns satisfying the downward closure 
property. The downward closure property is usually broken 
when different weights are applied to the items according to 
their significance. Most of the weighted association rule mining 
algorithms such as [1, 2, 5] have adopted an Apriori algorithm 
based on the downward closure property. They have suggested 
the sorted closure property [4], the weighted closure property [1] 
or other techniques [2, 3, 5] in order to satisfy the downward 
closure property. However, Apriori based algorithms use
candidate set generation and test approaches. It can be very 
expensive to generate and test all the candidates. Performance
analyses [11, 12] have shown that frequent pattern growth 
algorithms are efficient at mining large databases and more 
scalable than Apriori based approaches. However, there has 
been no weighted association rule mining using the pattern 
growth algorithm because the downward closure property is 
broken by simply applying the FP growth methodology.

We propose an extended model to tackle these problems of 
previous frequent itemset mining. Our main goal in this 
framework is to push weight constraints into the pattern growth
algorithm while keeping the downward closure property. The 
remainder of the paper is organized as follows. In section 2, we 
describe the problem definition of weighted association rules. In 
Section 3, we develop a WFIM (Weighted Frequent Itemset 
Mining). Section 4 shows the extensive experimental results. 
Finally, conclusions are presented in section 5.

2. 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. An itemset is called a k-itemset if it contains 
k items. An itemset {x1, x2, ..., xn} is also represented as x1, x2,
..., xn. The support of itemset A is the number of transactions 
containing itemset A in the database. A weight of an item is a 
non-negative real number that shows the importance of each 
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. As defined by previous studies [1, 2, 5], the problem of 
weighted association rule mining is to find the complete set of 
association rules satisfying a support constraint and a weight
constraint in the database.




