
IJSRD - International Journal for Scientific Research & Development| Vol. 2, Issue 12, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 231 

A Survey on High Utility Itemset Mining from Transactional Databases 
 Monali Patil

1 Prof. Ankita Shah
2 

1
Student of M.E 

2
Professor 

 

1,2
Department of Computer Science and Engineering 

1,2
Narnarayan Shastri Institute of Technology, Jetalpur, Ahmedabad, Gujarat, India

Abstract— Data Mining can be defined as an activity that 

extracts some new nontrivial information contained in large 

databases. Traditional data mining techniques have focused 

largely on detecting the statistical correlations between the 

items that are more frequent in the transaction databases. 

Also termed as frequent itemset mining, these techniques 

were based on the rationale that itemsets which appear more 

frequently must be of more importance to the user from the 

business perspective .In this paper we throw light upon an 

emerging area called Utility Mining which not only 

considers the frequency of the itemsets but also considers 

the utility associated with the itemsets. The term utility 

refers to the importance or the usefulness of the appearance 

of the itemset in transactions quantified in terms like profit, 

sales or any other user preferences. In High Utility Itemset 

Mining the objective is to identify itemsets that have utility 

values above a given utility threshold. In this paper we 

present a literature review of the present state of research 

and the various algorithms for high utility itemset mining. 
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I. INTRODUCTION 

A. Data Mining: 

Data mining is the important part of KDD. Data mining 

generally involves four classes of task; classification, 

clustering, regression, and association rule learning. Data 

Mining means to extracting or mining knowledge from large 

databases. The Primary goal of data mining is to searching 

of interesting patterns in your data. Data mining activities 

uses combination of techniques from database technologies, 

statistics, and machine learning. 

 Statistics: it can provide tools for measuring 

significance of the given data, estimating 

probabilities and many other tasks (e. g. linear 

regression). 

 Machine learning: it provides algorithms for 

inducing knowledge from given data. 

 Data management and databases: since data mining 

deals with huge size of data, an efficient way of 

accessing and maintaining data is necessary. 

 Searching of interesting patterns hidden in database 

is an important role in data mining tasks, such as frequent 

itemset mining, utility mining. 

B. Frequent Itemset Mining: 

An itemset can be defined as a non-empty set of items. An 

itemset with k different items is termed as a k-itemset. For 

e.g. {bread, butter, milk} may denote a 3-itemset in a 

supermarket transaction .The notion of frequent itemsets 

was introduced by R. Agrawal Frequent itemsets are the 

itemsets that appear frequently in the transactions. The goal 

of frequent itemset mining is to identify all the itemsets in a 

transaction dataset. Frequent itemset mining [2] plays an 

essential role in the theory and practice of many important 

data mining tasks, such as mining association rules, long 

patterns. The criterion of being frequent is expressed in 

terms of support value of the itemsets. The Support value of 

an itemset is the percentage of transactions that contain the 

itemset.  

 The practical usefulness of the frequent itemset 

mining is limited by the significance of the discovered 

itemsets .While mining literature has been exclusively 

focused on frequent itemsets, in many practical situations 

rare ones are of higher interest .For example in medical 

databases rare combinations of symptoms might provide 

useful insights for the physicians about the cause of the 

disease. So during the mining process we should not be 

prejudiced to identify either frequent or rare itemsets but our 

aim should be identify itemsets which are more utilizable to 

us. In other words our aim should be in identifying itemsets 

which have comparatively higher utilities in the database, no 

matter whether these identified itemsets are frequent 

itemsets, rare itemsets or neither of them. This leads to the 

inception of a new approach in data mining which is based 

on the concept of itemset utility called as utility mining. 

C. Utility Mining: 

Utility Mining [4] as an important topic in data mining field. 

The limitation of frequent itemset mining lead researchers 

towards utility based mining approach, which allows a user 

to conveniently express his or her perspectives concerning 

the usefulness of itemsets as utility and then find itemsets 

with high utility values higher than given threshold. In 

utility based mining the term utility refers to the quantitative 

representation of user preference i.e. the utility value of an 

itemset is the measurement of the importance of that itemset 

in the user’s perspective. For e.g. if a sales analyst involved 

in some retail research needs to find out which itemsets in 

the stores earn the maximum sales revenue for the stores he 

or she will define the utility of any itemset as the monetary 

profit that the store earns by selling each unit of that itemset.

 Formally an itemset S is useful to a user if it 

satisfies a utility constraint i.e. any constraint in the form 

u(S) >= minutil, where u(S) is the utility value of the itemset 

an minutil is a utility threshold defined by the user. In our 

example if we take utility of an itemset as the unit profit 

associated with the sale of that itemset then with utility 

threshold minutil = 500 then the itemset ABC has a utility 

value of 555 which means that this itemset is of interest to 

the user even though its support value is just 20%.Since 

while considering the total utility of an itemset S we 

multiply the utility values of the individual items consisting 

the itemset S with the corresponding frequencies of the 

individual items of S in the transactions that contain S, so 

the utility based mining approach can be said to be 

measuring the significance of an itemset from two 

dimensions. The first dimension being the support value of 

the itemset i.e the frequency of the itemset and the second 
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dimension is the semantic significance of the itemset as 

measured by the  

 There are two types of utility measures for any 

itemset, transaction utility and external utility. The 

Transaction utility of an item in a transaction is defined 

according to the information stored in the transaction. For 

e.g. the quantity of an item sold in the super market 

transaction database. The external utility of an itemset is 

based on the information provided by the user and is not 

available in the transactions. For e.g. in case of sales 

database the external utility may be the profit associated 

with the sale of itemsets. 

II. LITERATURE REVIEW 

In this section we present a brief overview of the various 

algorithms, concepts and approaches that have been defined 

in various research publications. 

R. Agrawal et al in [1][2] proposed Apriori algorithm, it is 

used to obtain frequent itemsets from the database. In 

miming the association rules we have the problem to 

generate all association rules that have support and 

confidence greater than the user specified minimum support 

and minimum confidence respectively. The first pass of the 

algorithm simply counts item occurrences to determine the 

large 1-itemsets. First it generates the candidate sequences 

and then it chooses the large sequences from the candidate 

ones. Next, the database is scanned and the support of 

candidates is counted. The second step involves generating 

association rules from frequent itemsets. Candidate itemsets 

are stored in a hash-tree. The hash-tree node contains either 

a list of itemsets or a hash table. Apriori is a classic 

algorithm for frequent itemset mining and association rule 

learning over transactional databases. After identifying the 

large itemsets, only those itemsets are allowed which have 

the support greater than the minimum support allowed. 

Apriori Algorithm generates lot of candidate item sets and 

scans database every time. When a new transaction is added 

to the database then it should rescan the entire database 

again. 

J. Han et al in [3] proposed frequent pattern tree (FP-tree) 

structure, an extended prefix tree structure for storing crucial 

information about frequent patterns, compressed and 

develop an efficient FP-tree based mining method is 

Frequent pattern tree structure. Pattern fragment growth 

mines the complete set of frequent patterns using the FP-

growth. It constructs a highly compact FP-tree, which is 

usually substantially smaller than the original database, by 

which costly database scans are saved in the subsequent 

mining processes. It applies a pattern growth method which 

avoids costly candidate generation. FP-growth is not able to 

find high utility itemsets. 

Liu et al in [4][5] proposes a Two-phase algorithm for 

finding high utility itemsets. The utility mining is to identify 

high utility itemsets that drive a large portion of the total 

utility. Utility mining is to find all the itemsets whose utility 

values are beyond a user specified threshold. Two-Phase 

algorithm, it efficiently prunes down the number of 

candidates and obtains the complete set of high utility 

itemsets. We explain transaction weighted utilization in 

Phase I, only the combinations of high transaction weighted 

utilization itemsets are added into the candidate set at each 

level during the level-wise search. In phase II, only one 

extra database scan is performed to filter the overestimated 

itemsets. This algorithm reduces Search space by using 

transaction weighted downward closure property. 

Ahmed et al in [6] proposed three novel tree structures to 

efficiently perform high utility pattern mining. 

Cheng-Wei Wu et al in [7] presented a novel algorithm 

with a compact data structure for efficiently discovering 

high utility itemsets from transactional databases. 

Depending on the construction of a global UPtree the high 

utility itemsets are generated using UPGrowth which is one 

of the efficient algorithms. In phase-I three steps are 

followed by framework of UP tree as: (i). UP-Tree 

construction, (ii). Generation of PHUIs from the UP-Tree 

and (iii). The high utility itemsets should be identified using 

PHUI.  

III. CONCLUSION AND FUTURE WORK 

The Frequent itemset mining is based on the principle that 

the itemsets which appear more frequently in the transaction 

databases are of more importance to the user. However in 

reality the benefit of frequent itemset mining by considering 

only frequency of itemset is challenged inmany research 

areas such as retail, marketing etc. It has been seen that in 

many real application domains that the itemsets that 

contribute the most are not necessarily the frequent itemsets. 

Utility mining is an era of research which tries to bridge this 

gap by using item utilities as analytical measurement of the 

importance of that item in the user’s point of view. This 

paper presents a brief overview of the various algorithms for 

mining high utility itemsets.  In the future scope, I will 

present a novel technique for mining high utility itemset 

which is better than previous techniques. 
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