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Infrequent Weighted Itemset Mining
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Abstract: The connection of frequently holding in data in which items may weight differently represented frequented weighted itemsets.
Though, in some situation, for example when there is necessitate to diminish a certain cost function, generating rare data correlation is
more motivating than mining frequent one. Here in this paper address the topic of generating rare and weighted itemsets, i.e. infrequent
weighted itemset mining problem. The two new excellence measures are proposed for solving the infrequent weighted itemset mining
problem. Additionally, the two algorithms are represented which perform IWI and minimal IWI mining professionally. Experimental
result represents the competence and usefulness of the proposed approach.
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1. Introduction

One of the data mining technique term as itemset mining,
the technique is broadly used for generating precious
correlation between the data. The first effort for
performing itemset mining [1] was focused on generating
frequent itemsets i.e. patterns whose observed frequency
of frequency of incidence in the source data is more than
the given threshold. In the real life world some application
of frequent itemsets are; 1. Medical image processing, 2.
Biological data analysis. Though, numbers of established
approaches disregard the interest of each item in within the
investigate data. The idea of weighted itemset has also
been established for permit treating items differently on
the basis of their relevance in the frequent itemset mining
process. According to each data item the weight is
associated and distinguishes its local significance within
each transaction.

In the current years, the concentration of research society
has also been focused on the problem of infrequent itemset
mining i.e. generating the itemsets whose frequency of
occurrence in the analyzed data is less than or equal to a
maximum threshold. In [7], [8] algorithms proposed for
generating the minimal frequent itemsets do not subsist
any infrequent subset. The generating of infrequent itemset
is valid for the data coming from the distinct real life
application background like: (a) statistical disclosure risk
evaluation from census data and (b) fraud detection [7],
[8], [9]. Although the established infrequent mining
algorithms suffer from their incapability to take local item
interestingness into account during the mining phase.
There are two cases, it itemset quality measures used in
[4], [5], [6] for constrain the frequent weighted itemset
mining process which are not directly relevant to achieve
the IWI mining task effectively, on the other hand,
infrequent itemset miners are to the best of our knowledge
unable to cope with weighted data.

Here in this paper tackles the innovation of infrequent and
weighted itemsets. To tackle this subject, the IWI support
measures are defined as a weighted frequency of
occurrence of an itemsets in the analyzed data. After
applying the given cost function to the weights associated
with items in each transaction the occurrence weights are
derived. Particularly we take attention on the two distinct

IWI support measures: (i) The IWI support min measure,
which relies on the minimum cost function. (ii) The IWI
support max measures, which relies on the maximum cost
function. In this paper we tackle the following basics
problems:

a. IWI and minimal IWI mining driven by a maximum IWI
support min threshold,

b. IWI and minimal IWI mining driven by a maximum IWI
support max threshold.

To achieve above tasks, we represent two algorithms
which are, infrequent weighted itemset miner and minimal
infrequent weighted itemset miner. The algorithm
performs the IWI and MIWI mining driven by the IWI
support thresholds. Both these algorithms are FP growth
like algorithm which satisfied the following features: (i)
FP tree node pruning determined by the maximum IWI
support constrained and (ii) cost function independence
i.e.,, they work in the same way regardless of which
constraint is applied, (iii) early stopping of the recursive
FP tree search in MIWI miner to avoid extracting non
minimal IWIs.

Rest of the paper is organized as: in section two we are
discussed about the existing work done by the researchers
i.e., in this section we discussed about the literatures of the
proposed work. In section three we discussed the proposed
system. In section four we discussed the conclusion drawn
for the proposed system and after that the references are
present.

2. Literature Review

[1] Introduced the frequent itemset mining technique
which is broadly used in data mining technique. The items
which are belonging to transactional data are treated
uniformly in the existing approached. In [4], the author
focus on generating more revealing association rules i.e.,,
the weighted associations rules for allowing the problem
of differentiating items based on their interest on intensity
within each transaction. Though, weights are initiated only
during the rule generation step after performing the
traditional frequent itemset mining process. In [5], author
first time try to pushing items weights into the itemset
mining process. For deriving apriori based itemset mining
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process the work produces the anti-monotonicity of the
proposed weighted support constraint. In many cases the
weights are not Preassigned this would be happen in the
[4] and [5] only. To tackle this problem, [6] examine the
transactional data set was presented as a bipartite hub
authority graph and estimated by means of the well known
indexing strategy that is HITS [11], in order to automate
item weight assignment. Weighted item support and
confidence quality indexes are defined accordingly and
used for driving the itemset and rule mining phases. Our
approach is distinct from the above mentioned approach
since it focuses on mining infrequent itemsets from
weighted data instead of frequent ones.

The [12] and [13] are the related research issues in
probabilistic frequent itemset mining. It required mining
the frequent itemsets from the uncertain data in which item
occurrence in each transaction is uncertain. To tackle this
problem, probabilistic model and have been created and
integrated in the Apriori based or projection based
algorithms. Though, chances of item occurrence might be
remapped to weights, the semantic behind the probabilistic
and weighted itemset mining is fundamentally different.
The chances of occurrence of an item within a transaction
might be totally uncorrelated with its relative importance.
For instance, an item that is very likely to occur in a given
transaction may be deemed the least relevant one by a
domain expert. The proposed approach is distinct from the
above mentioned approaches as it specifically tackles the
infrequent itemset mining task.

Similar attempt has been dedicated for generating rare
correlation between data, i.e. the infrequent itemset mining
problems [7], [8], [9], [15], [16], [17]. In [7], [8] for
generating minimal unique itemsets for structured data set
that is the shortest itemsets with absolute support value
equal to 1, a recursive algorithm is proposed. The
algorithm proposed in [18], this algorithm was extend by
[7], [8] by specially addressing the algorithm scalability
issues. In [9] the author first tackle the issue of generating
minimal infrequent itemsets that is the itemset which
satisfy a maximum support threshold and does not contain
any infrequent subset from transactional datasets. In [17],
author proposed FP growth like algorithm for mining
minimal infrequent itemsets. Author initiates the concept
of residual tree for reducing the computational time that is
FP tree associated with a generic item i which represent
data set transaction obtained by removing i. As similar like
the [17], in this paper we proposed an FP tree based
approached to mining the infrequent itemsets. Although
different from the above mentioned approaches, we face
the problems of treating items distinctly, which are based
on their relative importance in each transaction, in the
discovery of infrequent itemsets from weighted data.
Additionally, distinct form [17], we assume a different
item pruning strategy tailored to the traditional FP tree
structure to perform IWI mining efficiently. In [15], [16]
an attempt to develop infrequent itemsets mining positive
and negative association rules has been made. Because
infrequent itemset mining is considered an intermediate
step, their focus is fundamentally different from that of
this paper.

3. Proposed Approach
i Problem Statement

In a given weighted transactional data set T, an IWI
support measure based on a weighting function W, and a
maximum [IWI support threshold t, here we tackles the
following tasks:

A. Generating all IWIs which satisfy tin T
B. Generating all MIWIs which satisfy tin T.

Task A demand for discovering all IWIs, and task B
choose only minimal IWIs, which represent the smallest
infrequent item combination satisfying the constraint.

If W is the minimum weighting function then the 1WI
support min measure is painstaking and both the task
choose all IWI or MIWI which include at least one lowly
weighted item in the each transaction. Otherwise, if W is
the maximum weighted function, the IWI support max
measure is considered and both the task choose all IWI or
MIWI that include only lowly weighted items within each
transactions.

ii.  Algorithms

In this section we represent the two algorithms which are
infrequent weighted itemset miner and minimal infrequent
weighted itemset miner, which tackles the task A and B
which we discussed in the previous section. The proposed
algorithms are FP growth like miners whose main features
are as follows: (i) the use of equivalence property, for
adopting weighted transactional data to transactional FP
tree based itemsets mining, and (ii) the exploitation of a
novel FP-tree pruning strategy to prune part of the search
space early. The proposed two algorithms are as follows:

a. The infrequent weighted itemset miner
algorithm

IWI miner is a FP growth like mining algorithm which
carry out projection based itemset mining. The algorithm
carrying out the following FP growth mining steps: (i)
creation of FP tree and (ii) recursive itemset mining from
the FP tree index. Distinct from the FP tree IWI miner
generates infrequent weighted itemsets instead of frequent
ones. For achieving this task, there are some changes in
the FP tree growth which are as follows: (i) A novel
pruning approach for pruning part of the search space early
and (ii) a slightly modified tree structure, which allows
storing the IWI support value associated with each node.

b. The minimal infrequent weighted itemset
miner algorithm

The MIWI mining process is similar to IWI mining
process. Since the MIWI miner focus on discovering only
minimal infrequent patterns, the recursive extraction in the
MIWI mining procedure is stopped as soon as the
infrequent items are occurred.
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4. Conclusion

In this paper the problem of generating the infrequent
itemset by using the weights for distinguishing among
applicable items and not within each transaction. We
proposed the two FP growths like algorithms which
achieve IWI and MIWI mining competently. The value of
the exposed patterns has been authenticated on the data
coming from a real life context with the help of domain
experts.

In future, we have to incorporate the proposed system in
an advanced decision making system which sustain
domain expert targeted actions based on the characteristics
of the discovered IWIs.
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