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Abstract 

                Frequent weighted itemsets represent correlations frequently holding in data in which items may 
weight differently. However, in some contexts, e.g., when the need is to minimize a certain cost function, 
discovering rare data correlations is more interesting than mining frequent ones. This paper tackles the 
issue of discovering rare and weighted itemsets, i.e., the infrequent weighted itemset (IWI) mining 
problem. The novel quality measures are proposed to drive the IWI mining process. Furthermore, the 
algorithm that perform IWI mining efficiently, driven by the proposed measures, are presented. 
 

               Keywords: Itemset, infrequent weighted itemset (IWI) mining, IWI mining. 

 

1. Introduction 

Itemset mining is to discovering valuable correlations among data. The first attempt to perform 
itemset mining was focused on discovering frequent itemsets, i.e., patterns whose observed frequency of 
occurrence in the source data (the support) is above a given threshold. Frequent itemsets find application in 
a number of real-life contexts (e.g., market basket analysis, medical image processing, biological data 
analysis). However, many traditional approaches ignore the influence/interest of each item/transaction 
within the analyzed data. To allow treating items/transactions differently based on their relevance in the 
frequent itemset mining process, the notion of weighted itemset has also been introduced .A weight is 
associated with each data item and characterizes its local significance within each transaction. 

 
              This paper addresses the discovery of infrequent and weighted itemsets, i.e., the infrequent 
weighted itemsets, from transactional weighted data sets. To address this issue, the IWI-support measure is 
defined as a weighted frequency of occurrence of an itemset in the analyzed data associated with items in 

each transaction by applying a given cost function. 
 

2. Objective & Motivation 

               To present paper based to discuss a method that will improve the discovery of infrequent and 
weighted itemsets, i.e., the infrequent weighted itemsets, from transactional weighted data sets.. The paper 
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discusses a method to find infrequent weighted itemsets and to design infrequent weighted itemsets Miner 
Algorithm. 

 

 
3. Related Work 

 
              [1] X. Dong, Z. Zheng, Z. Niu, and Q. Jia proposed “Mining infrequent itemsets based on multiple 
level minimum supports” in 2007, When the study positive and negative association rules simultaneously, 
infrequent itemsets become very important because there are many valued negative association rules in 
them. However, how to discover infrequent itemsets is still an open problem.  
              In this paper, they propose a multiple level minimum supports (MLMS) model to constrain 
infrequent itemsets and frequent itemsets by giving different minimum supports to itemsets with deferent 
length. They compare the MLMS model with the existing models. They also design an algorithm 
Apriori_MLMS to discover simultaneously both frequent and infrequent itemsets based on MLMS model. 

[2] D.J. Haglin and A.M. Manning proposed “On minimal infrequent itemset mining” in 2007, 
new algorithm for minimal infrequent itemset mining is presented. Potential applications of finding 
infrequent itemsets include bioinformatics, and fraud detection.   
              This is the first algorithm designed specifically for finding these rare itemsets. Many itemset 
properties used implicitly in the algorithm are proved. 
In this paper, they introduce a new measure w-support, which does not require preassigned weights. It takes 
the quality of transactions into consideration using link-based models. A fast miming algorithm is given, 
and a large amount of experimental results are presented. 

[3] A. Gupta, A. Mittal, and A. Bhattacharya proposed “Minimally Infrequent Itemset Mining  
using Pattern-Growth Paradigm and Residual Trees” in 2011,  Itemset mining has been an active area of 
research due to its successful application in various data mining scenarios including finding association 
rules. Though most of the past work has been on finding frequent itemsets, infrequent itemset mining has 
demonstrated its utility in web mining, bioinformatics and other fields. 
                In this paper, they propose a new algorithm based on the pattern-growth paradigm to find 
minimally infrequent itemsets. A minimally infrequent itemset has no subset which is also infrequent. They 
also introduce the novel concept of residual trees. They further utilize the residual trees to mine multiple 
level minimum support itemsets where different thresholds are used for finding frequent itemsets for 
different lengths of the itemset. 
             [4] Carson Kai-Sang Leung, Mark Anthony F. Mateo, and Dale A. Brajczuk proposed “A Tree-
Based Approach for Frequent Pattern Mining from Uncertain Data” in 2008, Both the Apriori algorithm 
and the FP-growth algorithm were designed to handle precise data—but not uncertain data. A key 
difference between precise and uncertain data is that each transaction of the latter contains items and their 
existential probabilities.  
               Many frequent pattern mining algorithms find patterns from traditional transaction databases, in 
which the content of each transaction—namely, items—is definitely known and precise. However, there are 
many real-life situations in which the content of transactions is uncertain. To deal with these situations, a 
tree-based mining algorithm to efficiently find frequent patterns from uncertain data, where each item in 
the transactions is associated with an existential probability. 
             [5] Charu C. Aggarwal , Yan Li, Jianyong Wang, Yan Li proposed “Frequent Pattern Mining with 
Uncertain Data” in 2009, They present a candidate generate-and-test algorithms, hyper-structure algorithms 
and pattern growth based algorithms. In particular, the hyper-structure and the candidate generate-and-test 
algorithms perform much better than tree-based algorithms.  
              This paper focus on the frequent itemset mining on uncertain data sets. They extended several 
existing classical frequent itemset mining algorithms for deterministic datasets, and compared their relative 
performance in terms of efficiency and memory usage. The uncertain case has quite different trade-offs 
from the deterministic case because of the inclusion of probability information. As a result, the algorithms 
do not show similar relative behavior as their deterministic counterparts. The FP-growth method is efficient 
and scalable, especially for dense data sets. However, the natural extensions to uncertain data behaves quite 
differently. 
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4. Problem Statement 
                      In this paper address the issue of discovering rare and weighted itemsets, i.e., the infrequent 
weighted itemset (IWI) mining problem. A transactional data set is a set of transactions, where each 
transaction is a set of items  and is characterized by a transaction ID (tid). An itemset is a set of data items. 
The support (or occurrence frequency) of an itemset is the number of transactions. An itemset is infrequent 
if its support is less than or equal to a predefined maximum support threshold. Otherwise, it is said to be 
frequent. An infrequent itemset is said to be minimal if none of its subsets is infrequent. Given a 
transactional data set and a maximum support threshold, the infrequent (minimal) itemset mining problem 
entails discovering all infrequent (minimal) itemsets. Unfortunately, using the traditional support measure 
for driving the itemset mining process entails treating items 
and transactions equally, even if they do not have the same relevance in the analyzed data set. To treat 
items differently within each transaction we introduce the concept ofweighted item as a pair that 
characterizes its local interest/intensity . Concepts of weighted transaction and weighted transactional data 
set are defined accordingly as sets of weighted items and weighted transactions, respectively.The novel 
quality measures are proposed to drive the IWI mining process. Furthermore, the algorithm that perform 
IWI miner efficiently, driven by the proposed measures, are presented. Experimental results show 
efficiency and effectiveness of the proposed approach .  
              This paper focuses on considering item weights in the discovery of infrequent itemsets. To this 
aim, the problem of evaluating itemset significance in a given weighted transactional data set is addressed 
by means of a two-step process. Firstly, the weight of an itemset associated with a weighted transaction is 
defined as an aggregation of its item weights. Secondly, the significance with respect to the whole data set 
is estimated by combining the itemset significance weights associated with each transaction. 
 

5. The Algorithm 
                      This section presents about algorithm, namely Infrequent Weighted Itemset Miner which 
address the issue of discovering rare and weighted itemsets, i.e., the infrequent weighted itemset (IWI) 
mining problem.The proposed algorithms are FPGrowth like miners whose main characteristics may be 
summarized as follows: (i) The use of the equivalence property,to adapt weighted transactional data to 
traditional FP-tree-based itemset mining, and (ii) the exploitation of a novel FP-tree pruning strategy to 
prune part of the search space early. This section is organized as follows to states the weighted transaction 
equivalence property and describes the FP-tree pruning strategy. 
 

             5.1  Weighted Transaction Equivalence 
                        The weighted transaction equivalence establishes an association between a weighted 
transaction data set,composed of transactions with arbitrarily weighted items within each transaction, and 
an equivalent data set in which each transaction is exclusively composed of equally weighted items. To this 
aim, each weighted transaction corresponds to an equivalent weighted transaction which is a subset of  
transaction. Item weights are spread, based on their relative significance, among their equivalent 
transactions. The proposed transformation is particularly suitable for compactly representing the original 
data set by means of an FP-tree index. The generated FP-tree will be used to tackle the (M)IWI mining 
problem effectively and efficiently. 
  

            5.2 The Infrequent Weighted Itemset Miner Algorithm 
                     Given a weighted transactional data set and a maximum IWI-support (IWI-support-min or 
IWI-support-max) threshold, the Infrequent Weighted Itemset Miner algorithm extracts all IWIs whose 
IWI-support satisfies. Since the IWI Miner mining steps are the same by enforcing either IWI-support-min 
or IWI-support-max thresholds, we will not distinguish between the two IWIsupport measure types. IWI 
Miner is a FP-growth-like mining algorithm that performs projection-based itemset mining. Hence, it 
performs the main FP-growth mining steps: (a) FP-tree creation and (b) recursive itemset mining from the 
FPtree index. Unlike FP-Growth, IWI Miner discovers infrequent weighted itemsets instead of frequent 
(unweighted) ones.  
                 To accomplish this task, the following main modifications with respect to FP-growth have been 
introduced: (i) A novel pruning strategy for pruning part of the search space early and (ii) a slightly 
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modified FPtree structure, which allows storing the IWI-support value associated with each node. To cope 
with weighted data, an equivalent data set version is generated and used to populate the FP-tree structure. 
The FP-tree is a compact representation of the original data set residing in main memory. Unlike the 
traditional FP-tree creation, items in the FP-tree header table are sorted by their IWI-support value instead 
of by their traditional support value. Furthermore, the insertion of an equivalent weighted transaction step, 
whose items are all characterized by the same weight, requires increasing the weights associated with the 
covered tree nodes rather than 1. To reduce the complexity of the mining process, IWI Miner adopts an FP-
tree node pruning strategy to early discard items (nodes) that could never belong to any itemset satisfying 
the IWI-support threshold. 
               In particular, since the IWI-support value of an itemset is at least equal to the one associated with 
the leaf node of each of its covered paths, then the IWI-support value stored in each leaf node is a lower 
bound IWI-support estimate for all itemsets covering the same paths. Hence, an item (i.e., its associated 
nodes) is pruned if it appears only in tree paths from the root to a leaf node characterized by IWI-support 
value greater than threshold. 
 

5.2.1 Algorithm Pseudocode 
                           The first steps (lines 2-9 of Algorithm 1) generate the FP-tree associated with the input 
weighted data set T. Then, the recursive mining process is invoked on the constructed FP-tree (line 10). 
The FP-tree is initially populated with the set of equivalent transactions generated from T. For each 
weighted transaction t in T the equivalent set (line 5) is generated by applying function 
equivalentTransactionSet Te, which implements the transactional data set equivalence transformation. 
 
Algorithm 1 IWI-Miner(T,M) 

Input : T, Weighted Transactional dataset 

Input : M, Maximum threshold 

Output : F, FP-tree 

1. Initialize the F = Ø 

2.  Countitem(T) 

3. Tree <- a new empty FP-tree 

4. for all weighted transaction t in T do 

5.            compute an equivalentTransactionSet Te 

6.            for all transactional te in Te do 

7.                     Insert te in Tree 

8.               end for 

9.    end for 

10.   F <- IWIMining (Tree,M,null) 

11. return F 

Once a compact FP-tree representation of the weighted data set T has been created, the recursive itemset 
mining process is executed (Algorithm 1, line 10). A pseudocode of the mining procedure is given in 
Algorithm 2. Since IWI Miner relies on a projection based approach, items belonging to the header table 
associated with the input FP-tree are iteratively considered (lines 2-12). If I is infrequent, then it is stored in 
the output IWI set F (lines 4-6). Then, the FP-tree projected with respect to I is generated (lines 7-8) and 
the IWIMining procedure is recursively applied on the projected tree to mine all infrequent extensions of I 
(line 12). Unlike traditional FP Growth-like algorithms [10], IWI Miner adopts a different pruning strategy 
(see lines 9-10). According to Property 4, identifyPrunableItems procedure visits the FPtree and identifies 
items that are only included in paths whose leaves have an IWI-support above threshold. Since they cannot 
be part of any IWI, they are pruned (line 10). 
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Algorithm 2 IWIMining(F,M,Prefix) 

Input : F, Fp-tree 

Input : M, Threshold 

Input : prefix, the set of items with respect to which tree has been generated. 

Output : W, The set of Infrequent weighted itemset extending prefix 

1. W = Ø 

2. for all items in the header table of tree do  

3.     I = prefix U {i} 

4.    if IWI-support <= M then 

5.             W <- W U {I} 

6.      end if 

7.                 condPatterns <- generateConditionalPatterns(Tree,I) 

8.                 Tree = createFP-tree(condpatterns) 

9.                 prunableitems <- identifyprunableitems(Tree,M) 

10.                   Tree <- pruneitems(Tree, prunableitems) 

11.                  if tree ≠ Ø then   

12.                  W <- W U IWImining(Tree,M,I) 

13.           end if 

14. end for 

15. return  W    

 

6. Screenshots 

 

Fig.1 Purchasethreeitems screenshot 
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Fig.2 View infrequent items screenshot 

 

Fig.3 Login screenshot 

 

Fig.4 Admin page screenshot 

7. Conclusion 

             This proposed project faces the issue of discovering infrequent itemsets by using weights for 
differentiating between relevant items and not within each transaction. The FPGrowth- like algorithm that 
accomplish IWI mining efficiently are also proposed. The usefulness of the discovered patterns has been 
validated on data coming from a real-life context. 
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